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_-BLOCK 1 CONCEPTS AND TECHNIQUES

.ITlus block, con51st1ng of threo umts, mtroduces Jou to the subject of Managenal Economlcs
The first. unit concentr?tes on the scope and’ methodology of thc sub]ect |

~ “In.the second umt the concepts ‘on scarcity, margmahsm opportunlty COsts, tinie porspcctwc
discounting; 1isk and uncertainty,. etc are bnefly oxplamed :

The tlurd anit-introduces you to the basic techmque of measuremen[and optlmmatlon both
constrained and unconstramed using calculus

.Takcn as a whole, the Block 1 outlmes the conoeptual frame work and pomts towards the .
technical natire of the subject. :







UNIT1 INTRODUCTION TO MANAGERIAL '
~ ECONOMICS T -

Strﬁcture

1.0 Introduction

1.1 Objectives

1.2 Economic Analysis

13 Business Decision

1.4 Managerial Economics
1.5 Related Disciplines

1.6 Economic Rationality

1.7 Methodology of Managerial Economics -
1.8 Summary and Conclusion
1.9 Additional Readings

1.10 Seif-Assessment Test

1.0 INTRODUCTION

In MBA-2, you have been exposed to the socio-economic envirenment, Given the environment,
the management thinks and takes or makes decision. Almost afl such decisions, in one way or
ihe other, relate to economic variables like demand, price, supply, stock, input, cutput finance,
profit and the like. In the name of Managerial Economics, Wé will now concentrate on these
economic decision variables and the economic decision process. Traditionally, the problem of
optimal decision by firms and individuals has been studied in microeconemic theory. Managerial
Fconormics, as a separate discipline owes its origin to the growiug disenchantment with economic -
theory in providing solutions to the problems faced by business. . This does not mean that
Managerial FEconormics provides ready-made solutions to business problems. What it provides
is a tool-box of analysis and a technique thinking which can be helfpful in conceptuatising the
problems faced by managementof a business firm. Thus, Managerial Economics is supposed to
enrich the Conceptual and technical skill of a manager facing bljsiht:ss decision problems.

1.1 OBJECTIVES

Managerial Fconomics is the application of economic analysis to evaluate business decisions. In
view of this, in this introductory unit,'our objective is to: ‘ '

o explainthe nature and form of economjic analysis.~

® ideﬁtit‘y the business decision areas when:g,eeﬁﬁomic analysis can be applied

» spell out the retationship between _Maﬁ.;:lgerial Economics and other disciplines
o outline the methodology of managerial €Conoimics.

1.2 ECONOMIC ANALYSIS ' '

The concern of Ecornomics is with the economic problem and its identification, description,
explanation and solution, if possible. An economic problem is a problem of choice and valuation.
The problem of choice arises because limited means (resources) with alternative uses are to be -
utilised to satisfy ends (wants) which are unlimited and of varying degree of importance. .Had
resources like men, materials, machines, money, time, energy etc., not been scarce, there would_
have been no problem of choice; scarcity is at the root of all economic problems of choice.
Wwe have to choose between ends, between means, between use of means and satisfaction of




. of the analysis of the problem. A problem may be analysed:

anaiysis, : . o i

- €quilibrivm analysis. ]

--------

- @ at a point of time, allowing once-for-all change '(Coniparati\;c' Staﬁc)

_ is Primarily micro, partial equilibrium type, comparative static, and positivist in approac
fecasionally-we may make reference to elements of macro ecoomics, general equilibrium, dynamic .
o L i ‘. . . L i -

ends. Becuase of scarcity of resources, we have to constantly match ends to means; this is called
‘economic_actiﬁty’._ The optimal economic activity is to maximise the attainment of cnds, given

-~ the reans and their scarcities or to minimise the use of resources, given the ends and their

priorities. . : . : |
‘Decision-making by'_manage,ment' is truly economic in nature because it invc;)chs choice from

among a set of alternatives - alternative courses of action. A manager, in any furjuction at any.._l-é\éf@l

- in any organisation, always exercises choice in the name of decision - making, A ﬁnémt_e 1 mariager -
- chooses the sources and uses of funds. A production manager chooses the, product-mix, A

peisonnel manager chooses the staffing pattern. A sales m_ariager- chooses the market segmeﬂts-.'_
A purchase manager chooses the quality of materials, Such examples can be multiplied to suggest

" that each and €VEry managér chooses one thing or the other from among a set’ of alternatives, _
A manager’s choice is dictated by his objectives and constraints. The optimal|deci ion-making

is'an act of optimal economic choice,- considering objectives and constrain,ts._"l“}ijs Justifies an-
evaluation of managerial decisions through concepts, precepts, tools and techniques cf economic -

Economiic analysis may be of various types and forms: . S | L

1) Microvs, Macro Analysis: In micro economic analysis the problem of choice is afnalyskaél focusing
on single indiyidtial entities like a consumer, a producer, a seller, an investor, a cognmodity, ‘a
factor, a market and the like. In macro economic analysis, the ptoblem is approached from the
angle of t'otality or aggregates like national income, national consumption, nationial investment,

general price level ete.

5

equilibrium, To attain the state of stable equilibrium; the economic problém'mqg__. 'F_' énalysed
part by part — one at a time — -assuming “other things rfemaining the same"] This js partial
equﬂibr’ium_ analysis. For example, given the price, the cost budget, the technoldg:y and the input
'requifement,.'fhe purchase manager has to decide on the quantity and -quality of thj materials
he -purchase_s._ By contrast, this assumption of . "givens” or "other things remairling equal” may-

- ii) Partial vs. General Equilibrium Analysis: The optimal economic choice defines ;Pe staté of

~ be relaxed and interdepgndence Or interactions among variables may be allowed. This|ig general

iif) Static, Comparative Static vs, Dynamic Analysis: This has reference to the time limension

e ata poi'n.t of time, allowing no change (Static)

& over a period of time, allowing successive changes (Dynamic) - | ‘

_iv) Positive v$. Normative Anaiysis: In positive ccon'om__ic-analysis; -the problem is ajxalyécd in

objective terms based on principles and theories. In normative economic analysis, the problem is
arialysed based.on value judgement (norms) and, therefore, the policy prescriptions are explicitly
stated. T o L CL . i T

movement from the one to the other, and some overlapping. By and large, Managerial E;tono'n{ics.
: ' h, though

And nofmativé.policy issues. In fact, 2 manager has to keep his économic perspective \\jde' open,
“but-for 7analysis of his decision Pprobiem, he must approach his decision envitonment with a N
[P ' H v . . - : o= C i )

IR
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 defined set of assumptlons and methodologles. The manager mmself isa micro eeonormc entlty
‘and the firm where he functions is a mlcroeconormc unit; and, therefore mlcroeconomlcs is .

relatively more relevant for his tool kit.
‘Activity 1

a) In what way, is a manger’s job an economic ‘one?

------ P am v AR s A BN e J N T R I N R R L A e aserwaranarTesrs
v '
: , A
----- —-;-ri‘-.-.---.-.--.-.n--.-.-...-.---..4---.-.-.-.-..-...---.-.. - i e ow
------ q--------i---.-c----------c---.-o.o.--v----...'--.-.-.o.------c.---.-cco
/
.,f' -
g o
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b) List a few €CONOMIC problems.
Mrcro © ' Macro .

------ .-c...-”,:.-..\.'-.---n-.-.-'-..-.'.-‘ . -...c.-.-.-..-.-‘--.--.-...-a.--..;
Static Dynamic _

" C) Against each st'atemth _liS_ted below, name the type of ecdnor‘nie analysis which will be
relevant: ' C ' ' C L

i) The procurement pnce for foodgrains ﬁi{ed by the Government is designed to protect the

fATIIEFS v ivvearanrunannns eiee ey PR heaas fiananeee
ii) There is ‘bearish trend in the SIOCK TATKEE 4 s v ievnrestiacnsensromaarnesnses
111) The explosive populatlon growth in Indla is quite alarming ..... IR T
_ , -



iv) The ONGC is planning an expansion pfogrammc
V)TthTCi_smakingloss_ S
vi)The textile industry is facing TECESSION . 0t vuvuianns .o, .

| d) Wdi.lld‘you_ accept the. view

that the same economic. problem can be jexpldined through
- differenit analyses? : s

--'.-.--.cn-u--n-.-o'--‘n-c_’-oo-...c--- L NI

.._.........a.....,............-..............;......._.....--..u

i
A devision is not a solution by itself; it is only an attempt towards a solution. A decision may

solve an existing problem but it may also create a new problem.- :

Bﬁ_éinéss decisions are often classified into categories depending upon the managerial function
to which they relate it. From this standpoint, we may talk about: | '

i} Fihancial Decisions; Such decisions may relate to costing, budgeting, accountir'lg? auditing,
" tax-planning, portfolio composition, capital structure, dividend distribution and the like.
i) Production Decisions: Such decisions may relate to quantity and quality of product, choice

of technology, product-mix, plant locatipn_:md lay out, production scheduling, majntenancc, :
pollution control ete, - N ' : '

- i
i) Personnel Decisions:  Such decisions may

relate to recruitment, selection, | induction,
-~ training, placement, promotion,

transfer, retirement or retrenchment of stéff. :
LT i

) Marketing Decisions:  Such decisions may relate to séles_ volume, sales f 'r_fec, sales -

promotion, market research, customei- service, packaging, advertisement, n product
. positioning etc. ' - o : i

V) Misceilaneous Decisions: This catego

Iy may relate to all residuary ‘items like purchasing,
inventory control, information system,

data processing, public relations etc,
- In the realm of each decision area, one
a) Scientific and intuitive decisions
b) Strategic and tactical decisions
- €) Certain and uncertain decisions
~d) Major and minor decisions
"e) Hard and soft decisions, and so on.

can fiirther distinguish be?ween

|
The point to note is that whatever may be the functional nature or type, all managerial decisions
_involve some degree of choice and they are, 'therefm%e,._essenti'al economic in nature. Managerial
Economics is, therefore, offered as o

: ne of the foundation courses for graduating in any ﬁ]mc'tional .
area of management. ' o o o

1.4 MANAGERIAL ECONOMICS |

You should now be in a position to form some idea about the intent and content ?f managerial
~ economics as a discipline. Managerial Economics concenttates on the decision process, decision
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model and decision varrables at the firm level. The firm i is wewed as a microeconomic unit located
within an mdustry which exists in the context 0. a gwen socio-economic efivironment of busmess '
The executives and the functional managers are stationed within the flrm these managers, either
mdwrdu_ally or jointly think, make and executc decisions. Theu‘ operatron reﬂects the beh‘aviour'
ahd culture of the firm. . o : BT ‘ :

' Managenal Fconomics is concerned with the economrc behaviour of the firm. To. start w1th
it assumes that the firm maximises profit. Profit is défined as the drffcrence between revenue
and costs. The flow of revenue is determined by the demand conditions in ‘fhie market, whereas
the costs are influenced by the siupply condition. Demand and supply interact Wrth each other
to determine prices — commodity prices in the product market and input prices in-the factor
market. Much would, of course, depend on the nature ‘of the market structure — perfect or
imperfect, free or regulated buyer’s er seller’s etc. The firm or the managers on behalf of the

" firm placed in the contexts of a market environment, decide its economic strategy (in view of
its objectives and constraints) and tactics. The tactical deasmns are reflected in the course of
.operatronal decision variables like price, output, input. etc. Such operation through econontic
decision variables affects the firm’s level of profit. ‘The firm can then evaluate its performance”

_in terms of the rate of return on investment — intended and achieved. The firm will thus be in
a position to estimate the element of risk and uncertdmty it is.subject to.- Int its dec1510n-makmg
process, the firm’s strategy is to mlmmlse such rlsks and uncertainties through forecastmg and
forward planning.

The subject matter of Mandgerial Eponomlcs can now be lmed up as follows:

. Frame work of _Toplcs of
Concepts and Techniques - - Managenal Ewnomrcs
e Demand Analysis : e Demand Decisions
¢ Production and cost analysis * e Input-output Decisions
o Market structure analysis ' e Price output Decisions
e Firms behaviour analysis : e Profit maximisation and alternatrvc :
' ' _ _ o hypotheses
e Project Appraisal ‘ e Tnvestment Decisions

. R]'sk and uncertainty analysis e Economic forccasting and planning

You may- apprecrate thdt analytrcal rigour is very important in our subject of Managerial Eco-
nomics. At each stage of analysis of any economic decision Vanablc, you should, threfore, be
 careful abour the assumptions, concepts, techniques, logic of reasoning, conclusions and their .
apphcablirty in the teal world business situation: '

Acﬁvity 2

Run down the list.of topics noted above:

Think about the organic relations that cxrst among them. Can you work out an mtegratcd
str_ucturc of Managerial Economics? (Kmdly note that you do not have to write ‘out an answer.
This is just a mental exercise for you) '

1.5 RELATED DISCIPLINES

By its nature, Managerial Economrcs draws heavrly on other dlsmplmes like Fconormics, Accoun-
tancy, Mathematlcs Statistics, Operatrons Research, Psychology and Organisational Beha\nour '
Let us state brrcﬂy the contributions made by each of these drscrplmes to Managerial Economics.




) Economics and Econometrics: - We have Already stated that _econom" theory contributes
concepts, precepts, tools and tectiniques of analysis to Managerial vEconomﬁcs'}. In the preceding
sectionl on Economic Analysis you have been told about the form of analysis which we would -
like to borrow from economic theory.. The additional point which you may note now is that
Economics also tells us the art of constructing "models" - a system or relatlion among variables,
In Managerial Economics, We use various types of models: schematic models (diagrams), analog
modeis (flow charts) and mathematical models like Econometric models ar[:d stochastic models.
Most of these models are rooted in economic logic. Econometrics in particiilar is a combination

of economic logic and statistical techniques. In our course, the empirically estimated functions

. that we will be using. are bésic_ally econometric estimates.

i) Mathematics a'nd\Staﬁstics: ‘Most of the deicision models that we have m ntioned above
are formulated in terms. of mathematical symbols and relations. 'Mathematiés\gives up precision
- which is important in deicisions, Decisions have o be precise. To the exte'nLt that the economic
decisions are measurable and quantiﬁabl"é,‘thc use of mathematics is welcome| However, as
managers, you must remember that symbols and numbers alone.do not suffice; what you need
additionally is the logic:of reasoning 'bchind thosé numbers and symbols. Scientific decis_ions .
arrived through the use of mathematical tools and statistical technigues should have. an inttitive
appeal and logical support,.otherwise the manager will be in trouble. .chré%ssion,\ for example,
may help the manager to forecast his sales based on past record, but the manager must make
sure that the user of his product has not undergone any change in his tastes and’ preferences.
That way, an econometric model may prove a better aid than pure mathematics 4nd statistics.

iif) Operations Research (OR): OR was developed during the inter-war 'peﬁiod Ind if is -inter-_
disciplinary in character — a combined effort of scientists, econt_)mists, 'mathemﬁticians,_ statis-
ticians in formulating models to solve specific problems of allocation, transportation, inventory
building ete. There are linear programming as well as goal programming models which. are very
useful for rrianagen'al decisions. Managerial Economics, thcrcfpre, uses some of these models,
However, in our course material here, we will make only passing reference to lingar. program- _
. ming techniques, because elsewhere you will have. a detailed exposure to those programming -
techniqt_lcs. In this course, we will confine ourselves mostly to the calculus (Lagrange Multiplier)
techniques of optimisation in specific situations. This is an alternative to linear rogramming -
methods of optimisation. : : ' '

iv) Accountancy: Dec_ision-making requires data and a good deal of it is provided by the-
. accounting system. The information on’ cost, _in{fento'ries, receivables, revepue and proﬁ'ts'is'_
provided by the accountant. Of course, the economist may modify these data tai) arrive at optimat -
.economic decisions. There are a number of concepts and techniques which are comman to
the “dccountant and ‘the economist. In maragerial economics, we make use of both, keeping
the distinction between aécountang;y and .economics in the forefront. For example, we will be
referring to the ‘accounting profit’ and ‘cconomic profit’ or ‘break-even output’ iof the accountant
and the ‘shut-down output’ of the economist. Accountancy does provide the data support, but
in the tradition of economics, managerial economics stresses the logic of _reaseis_nig behind those ~

data and/ uses the data under a set of assumptions. -

v} Psychology and Orgahisati_on Behaviour (OB): Manégerial economics analyses the individual
behaviour of n‘iicrocconpmic units like a buyer, seller, an invcstdr, a worker-and ah employer.
Psychology makes a direct contribution towards 'understanding the behavio_hral aspects like
attitude and motivation of any individual decision-making unit. In fact, there is| a new brarich of
discipline called Psychological Economics which analyses subjects like buyer’s behavi :Lir directly'




O e

relevant for marketmg management Lately, the eeonomlsts have developed the behavroural

models of firm, drawing heavily from the orgamsatlonal beha\aour area, Orgamsatron psyeholog'y

and MICI'O Economics- together provlde the .basis of such behavlour rnodels to explam the

economlc behaviour of a firm. These behaviour models attempt an mtegratron of managers '

~ behaviour with the owner’s behaviour, individual behavrour with organlsatronal behavrour and
-thereby fur@etter analysrs of economle ratlonahty on the part of the firm. - -

Actlvrty 3

. Wrrte a few sentenees on the following s statement
: Managenal Economics takes an mterdrscnplmary approaeh
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g ) fThere are dlselphnes 11ke Busmess Eeonomlcs, Applred Econormcs, Industrlal Economics
and Labour Eeonomlcs Try to gather what the subject matter of éach one of these dlscrphnes
is. Next, examlne how could each one of them be related to Managerlal Economics?
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' b) If you have some time (a SCarce resource' ) and a nearby llbrary (another scarce resouree‘)
then pay a visit to the libraty. Pickup’ at random a few books’ on Managerral ECOI‘IOI‘I‘IICS
~"(and this too may be scarce!) or any book on Economics, and please run down the index

" of each book, Thrs is ]ust fo get @ feel about Econon'ucs asa sub]ect ‘ L




Subp’ose; for one reason or the other, you are unable to undertake this :jacti\éity= Think about
. . . - . . . [ .
the "constraints” you had as an explanation of your own "economic rationality™.

---------------------------------------------------------------------------------

-------------------------------------------------------------------------------------

You may often hear that. as decision-maker, yb_u a_ré'asked to act rationally, Econornics itself

assumes rational behaviour on the part of its subjects like consumer, producer and seller. To

act rationally is to act objectively, keeping in view the ends and the means, the objectives and
"+ constraints, In the decision-making context, a rational behaviour impiies thq_following:_ '

'First, all possible courses of action are l_cnowﬁ to you. Secondly, you are able to separé_lte all -
such c'ourses of action into two categoriesffeaéible and infeasible. Tliirdly, based on available -
infqrmat_ion,.you are in a position to assess the consequences of following from the choice of a
particular feasible course of action out of given set of alternatives. Fourthly, you can. rank the

alternatives in terms of priorities, Lastly, you choose that alternative _(cours‘e.of_* action} which

occupies the highest position in the order of priority.

‘Thus economic rationality is a precondition for attaining optimality in a given decision enyi- _
ronment, - We may take a couple of examples to illustrate it. For, example,' rationality on the
~ part of a selling firm is to masimise profit or sales revenue. The rationality on the part of an
~ investor is to maximise return. The. rationality on the part of a manufacturing ynit is to maximise
production or to reduce costs. The rationality on the part of an investor is to maximise return,
The rationality on the part of a consumer is to maximise satisfaction, Yo't‘F may be tempted’
to-think that rationality thus implies only statement of objectives in clear terms. That js not
right. By way of rationality, you have to take care of. constraints as well. In fact your judgement
about feasibility of a particular course of action is based on your evaluaﬁonrof objectives and -
co_nstraint_s together. To be exact, feasibility, consistency and'.optimaiity of a decision — all must -
b_e' considered.to define the dimension of economic rationality. . | : . ‘ ,

Activity 5- . . ‘ - ‘

1 UnderWhat specific conditions (i.e., objectives and const'rién_ts) would you consider the following
as.a piece of rational economic behaviour ? ' ' - '

@) A firm is building up its in?ent’_orf: '

12




b) A firm is offering heavy discount (in clearance) sales:

R LR R LR T I

..................................................................................

...............................................................................

...............................................................................

-------------------------------------------------------------------------------
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1.7 METHODOLOGY OF MANAGERIAL ECONOMICS

Managerial Economics 13 supposed to help us in ‘analysing the rational economic behaviour of
the decisiori-making unit. Economic analysis has its own methods. An economist often starts
with a set of assumptions. Assumptions are hypothesised premises, some of those assumptions
may be too ideal to be real. However, the ideal set of assumptions helps logical construction of
analysis. Analysis is followed by deduction of inferences. Such inference, positive or normative,
may hold good in reality, provided they have been based on realistic assumptions. Otherwise,

the initial assumptions, are to be relaxed and in that light inferences have to be re-worked.

“The methodology of econcmic analysis can be exampled. We may proceed to anaiyse the purchase
behaviour. of a household unit, assuming that the household’s family size; income level and. its
tastes and preferences are held constant; and we observe that the household purchases less of
vegetables and fruits as and when the price of these jtems rises. This inference needs. to be-
changed if we relax some of initial assumptions of "other things remaining equal”. For example, .
suppose the household has a new source of income such that its purchasing capacity goes up.
Now, this household may continue to buy the same basket of vegetables and fruits even if their
prices have gone up. .

1t is through the relazation of unrealistic aséufnptio_ns that a realistic analysis has to be built up. In
fact, the criterion of 2 sound economic analysis is often stated on: Fewer the assumptions, hetter
it is. The argument is most assumptions are theoretical conistructions, having very negligible '
empirical relevance. o ' '

 The statement of assumptions and the construction of a theoretical framework thereby is termed -
as model building. Economic analysis runs in terms of these models. A moel can be viewed
as an approximation of reality. Sometimes a sitnation aiready experienced or what we call case

13




studies may be used to highlight deicision—making context and concopts—ti:ompleﬁty of contexts -
‘and variety of concepts. ‘Such "case studies" may be regarded as some |form of “models” in
economic sense; because every case may be tinique by itself; it is historic individual; something
which has been experienced in.the past may not get repeated in exact farm i) the present or
the future; yet the past experience is a valuable reference; it offers lessons or guidelines for the
decision maker, In Managofial Economics, we may use both theoretical models and empirical

. case studies; both may develop the analytical lent of mind of our decision maker. in a subsequent

" unit, we will have something more to add on these models or cases—their uses and abuses as
" techniques of analysis. _ o I
1.8 SUMMARY AND CONCLUSION = _
In this unit, we int_roduced: you to the scope and methodology of Managcria] Ecenomics. Man-
agerial Economics the application of economic analysis toevaluate business :tieci_s__l ons. Economic
analysis and related diséipljnes provide concepts, precepts, tools and techni:que's to examine the
" economic decision variables like demand, supply, price, costs and profits. There ate various types
of economic analysis {theory) and various types of business decisions’ (p_raétioe). In managerial
'econornics, we attempt an integration between economic theory and business. practice, . This is
" because, business detision-making itself is an economic problem involving an act of choice. -

1.9 ADDITIONAL READINGS

- Brigham, EF. & Pappas, I.L., (2nd edition, 1976), Managerial Economics, Thé_Dr_yder_: Press:
 Hlinois, USA Ch. 1. ' : ' _ _ . : ' :

Adnikary, M., (3rd edition, 1987) Managerial Economics, Khosle Educational Publishers: Delhi,
Ch.1. ' ' . S S

1.10 SELF-ASSESSMENT TEST =~ | o B

“‘What does €conomic th'eoiy contribute to. Managerial Economics?
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2.0 INTRODUCTION « -

Managerial Economics, as we have emphasised in the preceding unit, ijsppriéept based and
technique-oriented. 'We make use of coneepts, and techniques basicatly frfom Economics and
related disciplines. The use of concepts and techniques helps us in developing the analytical rigour
of the subject. They aid logical reasoning and precise"thinking, typical of a professiona! manager.
In today’s business world of complexity, scientific management begin with conceptualisation of
the decision problem. This is followed up derivation of decision rules, principles and results
throagh the use of sophisticated tools and techmiques. By way of introduction to the subject of
managerial economics, we would, therefore, like you to take stock of some of the fundamental
concepts (in this unit) and basic techniques (in the next unit).

Tn what follows, we have selected at random a few concepts, which are fundamental to any

econcmic analysis, including the analysis of business problems. Though selected at random,’
these concepts have been ordered in a sequence such that together they may project the
conceptual basis and frame work of our discipline. '

2.1 OBJECTIVES

The purpose of this unit is to:

e define a few ;:bncepts, basic to economic zinalysis

& exemplify those concepts with the hélp of table and diagrams

» comment on their applicability in real world business situation
o point out the decision priﬁciples underlying those concepts. :

2.2 SCARCITY ' - - o

This is one of the fundamental concepts of Economics relevant for Management. The essence of
any econormic problem, micro or macro, Is the scarcity of resources. The managers who decide
on behalf of the corporate unit or the national economy always face the economic problem of
“ scarcity of one kind or the other. You may take a couple of examples to illustrate this. As a
production manager, you may be facing scarcity of good quality tnaterials or skifled technicians.

As 2 marketing manager, you may be encountering scarcity of sales fo'rce-ai:'j_{our command. As
a finance minister, you may be facing scarcity of funds necessary for expansion Or renovation
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_ pr'_ogram_me. As the finance managcf of the country, designated as an hnfpor‘t&}lt official in the
Ministry, your basic problem when you prepare the budget every vear, is to find enough revenue.
resources to finance the necessary expenditure on plans and programmes. Thus, scarcity 'is a '

- universal phenomenon. '
_Letus, thércfore, attempt a technical definition of the term”scarcity”. In economic terms, scarcity
- may be defined as "excess demand". Any time for any thing, demand (fequitement) exceeds -
supply (availability), that thing is said to be scarce. You may note: that? scarcity is a relative
concept—demand in relation to supply determines the element of scarcity, It is this scarcity which -
lies at the root of any problem which requires managerial :ittention‘. For example unemployment
is essentially the scarcity of jobs. Inflation is essentially the scarcity of goods. Unsold stock of
-inventory is essentially the scarcity of consumers. Underutilised capacity at the plant level may
be primarily due to scarcity of power or other_support facili'tics., Had these scarcities not been
there, there would have been no managerial economic problem. It is because of this scarcity that
~ amanagernas to decide on optimum allocation of scarce resources of men,}mat_erials', machines,
~ money, time, energy and what have you. : ‘ '

Activity 1

a) You must have noted that ‘excess demand’ means that demand exceq‘dé supply. Simﬂa_rly,
‘excess supply’ should mean that supply exceeds demand. Tt follows that [positive excess
demand’ means ‘negative excess supply’: Could you now redefine your concept of "scarcity"?

b) You must have also observed that excess demand (for labour) pushes t:he price (wage rate)
up. Would you, therefore, argue that “scarcity” is reflected in terms jof price escalation?
‘Give some examples, ' a .

L ) A d Y g e ea e
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¢} Of the three items X, Y and Z, which one is relatively more scarce than the other two?
- Why? . o : :
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23 MARGINALISM

I resources at your dlsposal are scarce, then as managers, you have to. be careful about the -
utilisation of each and every additiondl unit .of resources (inputs). In order to decide whether-

_ jto use an additional manhour or machine hour ot not you need to know what is the additional

* output expected therefrom. Similarly, a decision about additional investment has to be taken in

" view of the additional retusn from that investment. Economists-use the term "marginal" for all

~ such additional magnltudes of output or return.. For example, they often use terms like marginal

7 output of laboiir, marginal output of machine, margmal return on-investment, marginal revenue

- of output sold, marginal costs of productlon, marginal utlllty of consumptlon and-so on. Before

: you attempt to use such concepts of margmahsm, be clear about the followmg pomts

a) The nature of relationship. between the variahlm is to be clearly stated f sales depencl on

advertlsemcnt then you can talk of margmal sales of advertlsement’ but if advernsement budget

_ depends on the flow of sales revenue, then you should talk of margmal advertisement of sales’.
In other words, the dependent vanable must be clearly dlstmgulshed from the independent.one. -

17




b The independesnt variable is to be changed by just one unit at a time to work aut the impact
on the dependent variable. The impact of an additional hour of labour is figured out in terms
of ‘marginal cutput of labour’, Jjust as the return from an additional one crore of] inw:stment_is
stated in terms of ‘marginal return on investment’, : '

¢} The mafginalism is not be confused with the concept of average. The average product of
labour, for exampie, is the ratio of total product to total tabour, whereas the ‘marginal product

of labour’ is the ratio of change in product to one-unit change in iabour. The following table’
may iilustrate the relationship between average and marginal concepts.

Mo. of labourers ~ Total . Average Marginal
autput output output
(L) (Q) (Q/L) - (A Q/AL)
1 10 10 -
2. 18 ' 9 8
3 24 8 _ 6
4 32 C - 8 8
5 45 9 13
6 60 10 _ 15

/A is a symbol which dernotes change,

You may observe that as the average output falls, the marginal output falls faster than the average
output such that the marginal is lower than the average. When the average cutput remains the
sata€, the marginal equals the average. When the average output increases, the marginal output
increases faster than the average output such that the marginal exceeds the average, '

At this stage,we may state the marginal principles of the economists:

@ Bach factor labour may be paid wages according to its margial product = W = MPr
¢ Each commodity (x) may be priced according to its marginal utility = Px s MU X

The basic idea is that satisfaction must balance sacrifice.

in case, these principles are not followed, the equilibf_ium position would be disturbed. In
subsequent units, we will examine such propositions,

The marginal concept which measures the rate of change in the dcpcndent variable is very useful
concept in Economics. However, in the real warld business situation, it is difficplt to apply
the concept of marginalism, The problem is that the independent variable may be subject to
"chunk changes” rather than "unit change”. The labourer that the contractor uses on a turnkey
project may be changed not by one, but by tens and hundreds. Similarly, the ontput may change
because of a change in process, patiern or a4 combination of factors which may not always be
measured in unit terms. In such cases, the concept of ‘marginalism’ may be replaced by that of
‘incrementalism’. The additional revenue which the firm carns because of say, computerisation
of market information, may be termed as “incremental revenue”. Similarly the additional cost
'of'instajling computer facilities may be termed as "incremental costs”. In fact, incrementalism
is more general whereas marginalism is more specific. All marginal concepts are i&crcmantal
concepts; but afl incremental concepts nieed not be confined to marginal concepts alone, '

Activity 2

a) Téke a graph paper. Plot the table and get thé'average 4and marginal "output: of labour

18
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" ® concrete.

d) i)

curves. Extend the table with imaginary data and show that the f(-)llowin'g statements hold
true: ' '
i) Total o'utput_is maximum, when the marginal 'output is zero.

ii). Total output falls, when the marginal c':utjjut js negative. You .may note that when
labour has zero or negative marginal product, it is said to be "disguisedly unemployed”.

iiiy Marginal output may be falling when the average output is rising.

‘Review your understanding of:

i) Marginal utility of money spent.

..........................................................................

..............................................................................
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..........................................................................

...........................................................................

Distinguish between ‘marginalism’ and ‘incrementalism’ with the help of a diagrani.

To apply marginalism, we AN

data, we muost use incremental
concepts.

Revenue

Choose the appropriate words
from the list below: '

& continuous

& discontinuous

) Ouiput
e discrete P

For what level of cutput, the

Casts
‘)

average cost = the marginal
cost of production?

iiy For what level of output the
marginal costs are zero?

Quiput . 1¢




b

i)} Can incremental costs be the
same as marginal costs?

2.4 EQUI-MARGINALISM

While developing the concept of marginalism, you must have noticed that we have zssumed a-

single variable frnction. such as

- @ Revenue depends on olitput.

-+ @ Costs depend on output.

The iraplicit decision rule in such cases may be stated as:

& If you want to maximise revenue, then do not sell output beyond the point where|marginal
revenue is zero,

OR'

& If you want to miximise the total product, then do not employ a factor beyond the point )

where 1ts marginal product is zero.
- OR
® If you want to minimise costs, then produce till your average costs equal marginal| costs.

Such decision mles are termed as "Absolute Activity Level Principle” (Baumol). Af a time,

. an input has only one use of producing an output—or output has got only one use—either

generating revenue or involving costs, but not hoth.

Now suppose, output has. got both uses viz. it involves costs, at the same time, it is‘tcap-ablc
of generating revenue. In this case, the manager’s' decision about extra volume or exira batch
of produciion must be based on comparison of both marginai revenue and marginlal costs.
If marginal revenues exceed marginal costs, additional production should be encour" ed. If
marginal costs exceed marginal revenue, it is uneconomic to go in for extra production. ';th

- the marginal costs. This decision rule is termed as "Relative Activity Level Principle” (Baumol),
and this is what the ecpnomists call "equi-marginalism", In subsequent units, we will be deriving

this principle or conccf)t more rigorously. For the time being, for managerial use, vou may find

the following as a handy reference: e

Nature of the Unit - Equi-Marginal Principle

Multi-market seller MR, =MR;=MRs=.., - MR,

Multi-plant monopolist o MG =MC =MCy =. . . =~ MC,

Multi-factor employer™. - MP; =MP; = MPs =. . . = MP,
N ) . .

Multi-preduct firin My =Mmy = Mag =. . . = M,

Multi-commodity consumer

MU, = MU, =MUs =. . . = MU,
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\ ou may note that

'MR Margmal revenues ,1 1 ..... WI markets '

MG = ‘Marginal costs ; i=1 plants
MP; = Marginal products ; 1—1 '..n factors

- Mmr; = Marginal proﬁts pisl ... n products R . e ;

MUj; = Margmal utllltles : 1—1 ....... n commodlties

Just take ohe of these for mtultlve explanatlon Suppose your ﬁrm is a muitl-market :—;eﬂer hl{e '

HMT which selis ‘watches.in both home market and forelgn market, If. marginal \revenue from

- a watch sold in home market exceeds the margma[ revenue from a watch sold m the foreign .

market, as a seller mtendmg to maximise revenue, you are likely to reduce your sale in foreign
market in order to push up sales in home ‘market. And Ahis. process will continue till the marginal
revenues, \from both markets are equalised,  Of course, whether. it ‘always |happenq this way of
not would depcnd very much onthe objectwes and constramts of the firm; And economists ofien
state them by way of assumpnons. -

i
!

Let us. fassume the case of a multl-commodlfy consumer Who is purchasmg successwe units of

X, Y and Z. Each unit costs the same and the cOnsumer is determmed td have a combmdtlon
mcludmg atf three items. His budget constraint is such that he cannot buy more than six units

in all. Lastly but not the least, he is subject to dlmmlshmg marginal utlhty ie as he has more

of an item, be Wants to have ‘ess of it. The followmg table illustrates hlS casb

_' Unité' . _ _ .' Mar’gina! 'Utili_ties* .
| Aemx . Memy¥ . MemZ
st - - | 10 s BRI B B,
2nd 19 —8 7
3rd 8 7 6 ,
’ .4th y "7 6. . I5
5th 6 5 e .
6th_ | 5 4 -:[3' |

"~ The basic assumpt}on is that margmal utilities are cardmal]y meastrable, Bay in terme ot Rs.

and that margmal utility is a-monotonically decroasmg funchon of COHSUPIPUOH ,.-’ -

. You may work out that our utility mamrmsmg ‘consumer will end up w1th' a purchase of 3X + ZY :

+1Z because that combination satlsﬁes equl -marginalism: s - v L
MU, = MU, = MU, = 8. o L s

No other combination would gwe }um 0 much I.ltl]ltles as he gets now (5.2)

Finally, you may note that in the. real world it ‘may not be always possible to have such a neat' .
simple problem. In particular, 'you-may not have data for each successive units; in thiat case
you may have to replace "equi- margmahsm" by the concept of "equi- mcrementallsm" -But vour

~ decision rule or optlmlsmg pnnaple wﬂl remain the same.
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' _Muiti-market seller

Activity 3

a) Name a couple of ﬁrms to suggcst real world examplcs of the follomng P

' Nature of the unit

Real.mrld examples

Mufti-plant monopolist

Muiti-produst firm

. Multi-factor emplojrér

b)' Distinguish between Ab_'soliufe and Relative Activity LcVel"Principles. |

DR L U T I S
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S
.......................... R F
.'c) Suppose a seller has two markets to Market A Market B
serve. The demand schedules in them — .
are reproduced in the Table. Suppose Price Qty. | ' Price Qty
that he has 1400 units to sefl.and : _ o
ﬁfﬂizt?fﬁ:h;:y m:*:?tg'? e 50 400. 60 600
TS ' 4 600 [ so 800
30 900 4 - 1100
20 1000 34 1400

Hmst First get total revenue in each market by multiplying pnce with quantlty

' Appiy equi-incrementalism prmclple to getyour answer. Could you have apphed cqul-margmallsm?

. T T N
R A A

A e A

---------------------------------------------------------

2.5 OPPORTUNITY COSTS

You have learnt the concept of marginal costs’

and mcremental costs. I_ct Us now get ar
. cost concept. from Economics, viz. opportumty costs. Here is a very general concept,

~ same time a usefui one, for decision purpose. The. -opportunity costs are the "costs of sacy
alternatives”. Whenever the manager takes or makes a demswn. :
sacrificing the other alternative courses. We can, thcrefore evaluate the one which i is chosen
terms of the other (next best) alternative which is. sacrificed. This is the method to compute the

he chooses on coursc of

it the

opportumty costs of a dcc151on Let us take a couplc of examples to lllustra.te o

1) You have got an hour at your dlsposal wluch you can devotc elther to reading study materlal |

22
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or to watching cricket match on the TV. The opportunity cost of watching the cricket maict
is the study material which you could have read had you not walched the match. In other
words, the opportunity cost of leisure (labour) is the labour (leisure) that one sacrifices.

if) ‘A machine can produce either X or Y. The opportunity cost of producing a given quantity -

of X is, therefore, the quantity of Y which it would have produccd.' If that machine can
produce 10 units of X or 20 units of Y, then the opportunity cost of 1X is 2Y.

iii) Suppose we have no information about quantities produced, but have information about
their prices. In this case, the opporunity costs can be computed in terms of the ratic of
- their respective prices, say %ﬁ ' - :
v

iv} The opportunity cost of holding Rs. 1000 as cash in hand for one year is the 10% rate of

interest, which could have been carned, had it been kept in the form of fixed deposits in

the bank.
You may think of many more similar examples. However, you must note that:

e all decisions which involve choice must involve opportunity casts calculation,
» the opportunity costs may be either real or monetary ¢ither implicit or explicit, either ron-
guantifiable or quantifiable. : ' '

The economists use many different concepts. of vtrade-off* (such as Indifference curves, Isc-
quants, Phillips) curve etc., which are all based on opportunity cost reasoning. In the same way,
the managers confront many different decision areas where opportunity cost concept is direcily
applicable. Make or Buy decision, Breakdown or Preventive Maintenance of machines, Replace-

ment or New Investment decision, Direct recruitment from outside or Departmental promotion .

from within to man a post and the like. The accountant ncver considers the opportunity costs;
“he 'cons_iders only the explicit costs. That is why the "accouniing profit” is simply the revenue
minus recorded costs, but the "economic profit” is revenue minus explicit and implicit costs; Le,
the “accounting profit" minus opportunity costs. '

You may appreciate that for optimal allocation of scarce resources the manager should consider
the opportunity costs of using resources, human or non-human, in a given activity; and his decision
principle should be minimisation of opportunity costs, given his objectives and constraints.

Activity 4
a) Can opportunity costs, of a given sum of money be ever zero?

..............................................................................

b) If there is unutitised plant-capacity (or if the workers do not have sufficient work to engage
them for requisite number of hours), the opportunity cost of unutilised plant capacity (or
workers) is zero. True or False? Why? '

..............................................................................
.-.-.d-.-...-...-...-.-....-.......-...-.-...-_.u.n.---.-zax-_.» ---------------
..............................................................................

................................................................................




¢} Hereisa risk&ctum trade off curve, -

- 'gain” for’ other‘?

Use the opportunity cost concept to - R
interpret the diagram. : P '
---------------- LN R NN RN . ) ‘.. . h..——-'--‘._-._.l,_._'l !_ rar(a)
. , y . . | AT
'_l--l'.-cl.ll.llll..ll-v_ndll." ...... . . - - e = I -
. . "- - l Il :
*er BN IR EEEua fe remaaan [ Y ‘e B ) . - I ]
AT R | - f
........................... g R IR
ANREEH I S B S IO T
.......................... T - : : : E
B ) o R B
------------------------------- b:-C - A - - B: c D B -
| 3 | o R | |
4y Bncﬂy state the "social opportmﬂty-,msts ofthe follawmg pronctlprogramme undertaken
by our Govemment ' E ,,_r o '
_ iy
i) Rs, 2000 crore spent on drought relief measures. s
.-,'.-,.' ----- TRt - ------- l;---‘-ift-n --67-? ._?l‘l.;l..l"_l.._l_l'i..-i’ll:IlC'II.....'
i), Mathura Refinery: |
fﬁ L Ll .'--_ e l..-.q ----- LN R .'.:'.... -------- ava
iti) Clean Ganga Project _ .
iv) ASIAD 1982 held in Delhi
v) Would you agrce with the statement that the opportumty costsfor one 1s thc ) opportunlty
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Activity 5

When you go to your office/factory nexi time, observe the work]ﬁ_ifocess /patternﬂiJIOdué_;._ ‘jCIan you
find some examples of "opportunity costs"? When you come back home, organise a discussion
session with your family members/friends on the subje'ct: Uses and Abuses of the Coneept of
opportumity costs. I : o y .

2.6 TIME PERSPECTIVE

Decision-making is the task of coordination along the time scale—past, present, and future.
Whenever a2 manager confronts a decision environment he must analyse his present problem
with reference to past data of facts, figures and observation in-order to arrive at a decision,
contemplating clearly its futare implications in terms of actions and reactions likely threupon.
Thus the time dimensions of a managerial decision is very important. . o

.'Ihe-econc)misfs often consider the time element in terms of concepts like temporary-run, short-
run and long-run. The economists state that in the temporary-run the supply of output is totally
. fized. By contrast, in the short-run the supply can be chang'ed'siightly by altering the factor
 proportion; a fixed factor like plant and machinery ca’n‘_' be used more intensively. in the long-rum,

all factors are variable and therefore, the output level can be adjusted freely. : ' )

The manager can interpret these economic concepts in a different way. For temporary-run, or
short-run, the manager faces a lot of constraints, but for the long-run, there are no constraints,
of course, such a long-run is too ideal to be rea!; in that long-run, "we are all dc‘ad" (Keynes).
For a practising managéf, the short-run is the present {immediate) period, whereas the long-mn '
is the distant future (remote) per_i_d‘d. ‘The manager must calculate the oppdrtunity cost of his
decision, if he has to choose between thie present and the future. His decision principle is that

he must take care of both time periods. A manager cannot afford to have 'time persepective that  ~ -

is too short. For éxample, he may set a high price for his product today, but then he should be
prepared to face declining sales. Today thqadvertisemént expenditure may inflate the costs, but
tomorrow it may increase the revenue ﬂpw:- Similarly, at present, the management may ignore
- labour Wt:l_fare to reduce costs, but in future this may d'gtetioratc industrial relation climate with
adverse effect on productivity and profitability. Thus it is important for the manager to take a

short and a long view of his decisions.

2.7 DISCOUNTING

This brings us to a very inipdrtant'conc@pt of Managerial' Economics. Discounting is both a
‘ concept and a technieque, which is borrowed, from Accountancy. For its explanation, let us
- readopt the preceding two concepts together—opportunity costs and time perspective.

Consider the case of a seller. He has to decide between the immediate cash payment of Rs.
1000 by his customer or the future payment-of say Rs. 1100 at the end of one year from now.
 Human nature is such that there is always a time preference in fa_vour of the present. For the.
seller, it is better to get Rs. 1000 now and put the same in the bank at the 10% rate of interest
per annum and then realise Rs. 1100 thereby. Should we say that the present vaiue of the future
“sum of Rs. 1100 is just Rs. 106007 The question is: how have we arfived-at this? It is simple.

An fnvestment of Rs. 1000 (say P, for Principal) yields Rs. 1100 (say A, for Annuity when the
prevailing rate of interest (1) is, say, 10% - ' :

A=P+r P=P(l+1) i _
| o 25




~ 4 _ ~ 1000
or P = v = Rs, 1000 = RS-_ (1+10%)

In the same way, you may work out that at the end of tlie—

.'scco'nd year, | | P- I(Tﬁ?_ ’ L o .
_ o : : 3 _ ' o | |
. “third year, . P=-As : '
ird year, | T i
. \ .
scc?nd year, - pP= ﬁ”

—

T‘hu_s if an investment of sum yields a series of return A; through i 'beriod; i=1. ., then in
" order to c'avlc_ulate its present value, we need to discount Z ~ A; with the help of (1+r)?,. '
P.:Z'-A;/(lff-r)"i . ' i=1 o : R

t -1':] . . . T . . . . B i .
A As A A, -
= ! + -2 2+' “3'3.+.'.."-|-—.'“—*—ﬂ__
(T+7) " (140 (t+r) A+

. You may note that longer the period; larger is the discount facior, (1+r)" lexcess (1+r)"— 1,
because nth period is more distant than the (n-1)th period. Heavier discounting for the distant
period makes sense because future is uncertain; the distant future nvolves incalculabe risk.
Discounting enables risk-hedging, particularly in the context of investment decisions where the
return on investment is spread over a number of years in future. Thus the h:-rcsent value of
future return can be estimated by discounting it with the opportunity costs of the safe rate of
Interest as in our example. ' AN - : N

Discounting principle has application in areas other than investment decisiog!i. For examljlc,'
some economists restate. their marginal principle of wage determination in the labour market as
follows: - E o R -
"Wages are equal to the discounted value of marginal product of labour”. This is bccauSC
-the wage rate as a contractual payment is fixed at the beginning of the period, but the actual -
.'productivity_of the labour who has beer employed cn that wage rate is lmowu!'on[_y at the end -
of the period. The cmployer, therefore, must be discounting the future marginal productivity of
his worker to settle his present wage rate. : '

!
Activity 6 :
- @) Discounting is a technique of computing the opportunity costs of time preference. Explain,

.-..................................................... ...........................

.b) What does an investor discount? Why does he discount? How does he discount? .

........




----------------------------------------------------------

------------------------------------------------------------------------------

c) Suppose, a firm is going to receive Rs. 10,000 per annam for the coming five years. The firm
can earn a safe rate of interest of 10% per annum if it had all the money today. Somebhody
has calculate that the prescnt'value of Rs. 50,000 which the firm is to receive inn course of
five vears is just Rs. 37.907.80. Make your own calculation and show that this estimate is
correct. (You may use the PV table is you like: yon may certainly use a calculator, if you

" have one).

TR AR R
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..............................................................................

-------------------------------------------------------------------------------
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2.8 RISK AND UNCERTAINTY

Most of the business decisions involve future revenues: and costs, and it is seldom possible to
predict future with complete accuracy. Future involves changes; there is no guarantee that the
present will be repeated in future. “The environment changes in course of time.

Changes are not homogeneous. The changes may be known or unknown. The outcome of
known changes may be either definite or indefinite. The definite outcome assocsiated with
known changes define the deéision environment of "certainty”. The indefinite nature of outcome
_associated with known changes involves wrisk”. Such risks can be estimated in terms of acturial
probability of events; and accordingly such risks can be insured. But if the changes are unknowi,
their outcome is indefinite,and therefore, the risk element is incalculable and immesurable. This
-is the world of "uncertainty” which cannot be insured. Thus a distiniction exists between "risk”
and "uncertainty", though these two terms are often used as synonyms in common parlance.
You may now concentrate on the schematic present'at_ion below to conceptualise the distinction:
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" Decision E_nVil_.‘o-nmen_t
v,
- Changes
. nge: .
: [ - _ _
Know a ' o o Unk;lo i
. . : -I . . o u H
Definite _ L Indefinite . Uhcert ainty
U oy R oo
Certainty - Risky (o_<'6-> 00) P L

6.is the measure of risk element.

- The economists go a step further and suggest that interest rate is risk premium, but profit .

is a reward for uncertainty, -

Introduction of risk and' uncertainty in the analysis of decision- mal;:ing is done with the

help of statistical concept'of probability. Each management, while making policy decision wouid
like to know the likelihood (probability) of its going right or wrong in various estimates about .

. future revenues and costs. An awareness of degree of risk and uncertaihty helps the process
of decision-making. Of course, management can have different attitudes t_dwards calculabie risk
and uncertainty (non-calculable risk). Some are risk-avoiders/averters; scme are risk-dodgers,

_ some are risk lovers. Some can estimate market risks (due to new product, or|new price) and

- some tend to guesstimate non-market risks (due to new product, or new price)| and some tend -

to guesstimate non-market risks (due to sudden .chahge in Government policy). Risk is often
defined as a measure of "standard deviation" between expected returns (i:oslts) and-actual returns

(costs). We hope to discuss at a Jater stage the tcchnique_s of dealing with risk and uncertainty

. decision-making in areas like finance and niafketing. :

a) Based on your day-to-day cxperienoebfobservation, quote some spexific examples of the
kind of risks faced by: - o :

i) Production Manager: - )

trmaen traed. Crateiene . teeeeniseanas PPN e tras ‘s
D N . St i ar i iaae e B P
: I

i) Personnel Manager: :
- iii) Finance Manager: j
|
------- . q--.-----cn---.-o.--.-.-uo-------.-.-----.o-------».\. L I ]
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v) Markcting' Mﬁnager:-

...............................................................................

-------------------------------------------------------------------------------

------------------------------------------------

- by Give some examples of "risk diversification" i.e. producing a whole range of products rather,
than a single product to minimise risk. : '

...-.,-...------.-.-n.n-_-.-....-.."-,_ .............................................

e I S
l.-.p..-nn--..--u.n-o---lu------'cnl--.'--n'.--oc----.n -------------------------

R LR L i

¢) If there is no risk and uncertainty, the manager need not consider the time perspective of
his decision. Do you agree? - ' '

[ I TN I R

...-.-...-...----..b.-.---...---..-....--_u.-...-..--..----.n.....-.-.....-. ....

..................................................................

Activity 8 - —
a) Coﬂﬁct an insurance agent (working for any insurance company like LIC, GIC). Try to

know how these companies estimate the risk element.

b} Visit a nearby STOCK EXCHANGE. Observé the behaviour of the brokers, and form some '
idea about their aititude towards risk and uncertainty while dealing in shares. -

2.9 PROFITS

Profits of a business enterprise means revenue minus costs. Bevenue (TR) depends on physical
volume of sales (Q) and the price at which the output is sold (P). On the other hand, the total -
costs (TC) depend on the volume of factors employed (F) and the average factor price (C). Thus

profits () can be stated as

x=TR-TC
-PQ-CF

What should be inclzded in costs in order to arrive at profits is, however a controversial subiect.

In this context, the distinction is made between business-(accounting) profit and economic profit,
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The businessman’s concept of profit is produced in the form of a charf below:

Sales Revenue :
—-Direct costs (on labour, materials etc.)

= Contribution
— Fixed costs {overheads)

= Operating Margin (EBI T Earnings before interest & taxes
. —(Interest + Taxes) :

= Net Profit
-- Dividends

= Retained Earnings : o ' |

The businessman - calculates his return on investment (ROI) by computing profit as a perceniage
on investment; he uses various coricepts of profit such as gross profit, net profit, profit after tax
ete. depending upon both accounting convention and accounting convenience.

The concept of economic profit, as we have indicated earlier, is narrower than that of accounting
. profit, because the opportunity costs have. to be deducted from accounting profit to get at
economic profit. The costs of employing his "own factors” is the busiriessman’s opportunity
costs. Suppose a businessman has employed his ‘own’ capital, ‘own’ building and ‘own’ labour
in his own business. The interests, rents and wages which he could have carned, had he not
employed his ‘own’ factors in his "own busine§s" but in somebody else’s busi éss, have 1o be .
regarded ag the oppmtbnity costs, which when considered, will show that economic profit is less
than accounfing profit on his books. Suppose a mechanic makes an accounting profit of Rs. 500
‘per month, He has his own répair shop in the gérage of his house. To start his business, he
has also invested Rs. 12,000 as read capital, Had he not started this business; he would have
earned say Rs. 100 per month as a hired labourer; he would have also earned Rs, 1,200 as
interest per annum (ie Rs. 100 per month) on kis capital. Additionally his garage would have
fetched a rent df Rs. 200 per month. All total, he would therefore earned Rs. 4060 (RS. 100
+ Rs. 100 + Rs.200) per month; this is the opportunity costs of running his T'own business”.
- Therefore, his economic profit is Rs. 100 = (Rs. 500 -Rs. 400) only. To the extefnt, it is difﬁcu!t
- to quantify and measure these opportunity costs, it becomes a problem to estimate econiomnic
- profit. To overcome this conceptual as well as measurement d-ifﬁculties, most of the econcmists
- assume Zero opporunity costs such that accounting profits and economic profi (s do not differ.

This is indeed a simnplifying assumption.

Lately some behavioural models ave been developed by the mznagerial economists. In these
models, the concept of profits has been given a practical orientation.” There are now different
concepts of profit: maximum profit, critical minimum (target) profit, actual proﬁt,'reported profit
and sc on. We hope to develep these concepts at a later stage.

For the time being, we would like to continue’ with the pure micioeconomiic concepts of
profit—supernormal profit (TR>TC), normal profit (TR = TC) and subnormal profit (TR<TC).
The economists normal profit is no-profit—no-ioss situation; and subnormal profits is actually a
situation of loss. Gur TC, by way of assumption, includes all relevant, measurable opportunity
costs. Eventually we have to debate whether the firm really maximises profit or not. At the
beginning, we will follow the conventional ¢conomic theery of the firm which assumed profit -
maxiniisation as the objective. ' s ' '
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- Activity 9

Take the batance sheet of a Company and make a distinction between "business profit” and
"economic profit” by inputting opportunity costs to equity holder’s funds. Provide the rationale
of choosing a particular opportunity cost. ' '

..................
e e U U e
.........
............
2% 4 3 pm & 0= @ &k #E o= BoEC * o PRI L R L L I I I L R R B L L B W L owee s ooz v omoz 4oEomw EEEN .(
.....
..........
.............
Activity 10 .
.

ay Construct an example with all imaginary data (o show that ‘economic profit’ is negative even
though the "accounting profit™ is positive. ' ‘

.....................

.................................

by Karl Marx regarded profit as a "surplus value". How woutld you interpret the Marxian view?

.10 SUMMARY AND CONCLUSION

‘tn the present unit, you have been exposed to an overiew of some basic concepts fike scarcity,
marginalism, incrementalism, equi-marginalism time pcrspccﬁivé, opportunity costs, discounting,
risk and unccr'tainty etc. While cxplaining these fundamental concepts, We have also exposed
you.to some ¢lementary economic tools like tables and diagrams, function and relations. In the
next unit you would be exposed to a few more sophisticated tools and techniques of econoniic
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analysis, such techniques are used towards optimisaticn in a given decision envirohment.

2.11 ADDITIONAL READINGS

Hai:’s!on'és,. Thomos& Rothweli, John, C, {1985) Manageﬁat_Emnomics, Prentice Hall International:
New Delni, Ch. 1. : _ -

Davis, J.R & Chang, Simen, ( 198¢) Mamgma! Economics, Prenr;ce Hall Intemanonal New Delai,
Ch. 1 .

4 12 SELF-ASSESSMENT TEXT

1 Explain each of the followmg conccpts and state clearEy the decision principles associated
with each; :

a) Incrementalism
- b} Equi-marginalism
¢) Opportunity costs
d) Discounting

2 Comment on each of the following staiementS'

a) Managerial decision- -making involves calculation of uppertumty costs.”’
b) Equi-incrementition is a practical concept. '
¢) Despite buqmess profit being positive, the economic proﬁt may be zero or neganvc
d) Wages arc equal to discounted marginal product of labour. :
. ¢} Scarcity is the be-all and end-all of economic problems rmcro or macro,

3 "The traditions of mangerial economics are those of, spemfymg t\chnol ogy not in generalised

“productior finction but in Spf‘(:lflﬁd process; of ident1fymg and measuring the goals of an
‘organisation rather than assuring a simple profit maximising” goal of considering the role
of information and ingorance instead .of certainty and of finding statistical coristructs to

enable measurement with analysis rathér than remalnlng satlsfied with unmeasured concepts’

Explain,

It is a difficult question. You may atempt an answer now. It wouid betier, if vo atiempt

another answer when you have completed at least one reading of the entire course materiai
Jin this subject. You may, then compare the quality of the two answers. That will be an

excellent :;elf-asscssmcnt of youriearningthe subject
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3.0 INTRODUCTION

We now move from ‘concepts’ to ‘techniques’. To begin with, you must noie that concepis
" gnd techrdquesare not wutually exclosive. You must have observed in the precading unit that
concepts can be explained better with the help of tools and techmicues like fables, disgrams,
equations etc. Of course, there are more sophjsticafsd technignes drawe from disciplines lke
appiied mathematics, statistics, econometrics and operations research. The vse of such methods ~
and measurcs makes managerial economics; a highiy technicat subiect. The use of techniques i
geared towards measurement and optimisation of econoszic decision variables, :

3.1 OBJECTIVES

Tn what follovrs, our obiective is to:

help vou recall some of the basic mathematics, usefisl, in managerial sconomics

e imirodauce you to the formal'_ cante_pt of ‘optimisation’ in decision-making coniext .
e sugg@sa the use of cakeulus in measuring econormic mognitudes and i optimising econommie
- decision variables. ’ :

&

4 maake you aware of other tools and techniques like model-bullding and case-studies.

3.2 BASIC MATHEMATICS

The first concept is that of a set. A setis defined to be a collection of distinet and well defined
objects. In fact 2 set can be defined in two ways: either by enumeration of its members 9r
by specifying a criterion for membership. An example of the first méthod would be the sei of
numbers 5,6,7 writien as (5,6,7); or the set of alphabets, af.¢ written as (ab,c). Sometines it iz
difficult to define a set by listing its-members. For instance, the set of all residents of Delhi of
set of all birds in 2 bird sanctuary. Tlence we take recourse 1o the second method of defining
2 set ie. by using some criterion for membership. For instance, the set of ali posiiive infegers
- between 1 and 10; or the set of all points lying on the linex +y = 4.

In m:magerial econormics, we will he concerned with the choice executed by z business fivim, often -
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- check whether a particular combination is feasible for the consurbet, e, whether he

- remain the same within a given probiem, e.g ‘2’ can be 2 and ‘B can be 3, the equ
- beoom

called Ex

the need arises for specifying the oppertanity set of the decision maker Le. the set Y

actionts which are feasible, For instance, the opportumnity ¢t of 2 consumar-is the sef
combinations of goods whicly the consumer can buy with Wis given inceme. Given the oo
ard we
can afford

money income (budget) and prices of all goods, the epportitnity sct is well definad,

siernative
of afl
WETS
can

o buy that combination of goods, If a personconsumesonly fwe goods (¥ & ¥, whose prices ure

Rs. § and Bs 4 per unit, and his snoney income is Rs. 100, then the consuner’s opr

SOTTETY Set

i shown in the mapﬂ below—all points ¢ combmatmz: of X & ¥) lymng on the Hine AR or below.

A

- GuAntity of
gmus k3

[£] I |I i
F i 15

- . }
B 25 quantity of goods X

if the consumer spends entitely on x, he can by 20 units of ¥ with no 'y, and this i
point B. On the other band if he spends enly on vy, then he bwys 28 updts of y with ne
is Indicated by point A, Now all other alternative ways of speding Rs! 100 will lie o

AR Hence the area QAB ca}nsmm&cs the consumer’s opporiunily set for conswmption.

shown by
i, and this
i the line

In managerial wommca you will be degimq with Variables like consumption, demand, supply,

Weome, vestiment, wages, profits, eke, A variabie is g thing which varies, which can
of possible values within a given problem, A Constant is a quantity which does not

a given probient. For instance i the equation Y = a+bX; 2 and b are consianis. T}

other valves in different problem, eg.
Y=2+3K. Now Inn the equations Y= -Fe3%, and NEXTY ){ and Y are varizbles. #
assume different values and this in firn will ¢ cavse Y oto assum

take a set
charge in
el valles
atfon then -

5 Y2435, A constapt is alsa calied 3 perameter. NMote that the constant can assume
¥=3+2X is considersd to be a different equation from

e X can

o different valizes. T fact ¥ is
celled the Indepentent Varisble, while ¥ is calied the Dependent Variable, Sometfmes X is
agenolts Variable, while Y is called the endogemous variabie. The values of % will be

given: from outside the system, while the values of ¥ will be determined from within the svetem

(By the given equation),

Next you may recall the concept of fanction. A fanctions such as {2=Q (P} expreses a relationship

between twoe variables O and P 7, such that for each value of P there exists one and

anly one

value of Q. Functions are the basic boilding blocks of formal economic models, The function D
= IP) is called the demand function and its graph on 2 two-dimensional diagram with price on

34

“one axis and quantity demanded an another axis, will be called the demand curve, Al funciicn
maps oui g relationship betwesn price and quantity—a mapping of one variable onto| ancther.




Here P is the argument of the function—the independent variable, while D is the dependent :
variable. A function indicates the cause-effect relationship between variables. In the demand
function D=D(P), P is the cause variable while D is the effect variable. '

- A function can be represented by means of a table or by' means of a grapo. A graphis a geometric
. representation of the relationship embodied in the funciion. Suppose the specific form of the
*. demand function is D=10-0.5P. In a table form, the function can be represented as follows:

el

FJ
1as
4=

L
=)

Quantity
Demanded (D)

€— D=[4-0.5P.

L © Price (P) 20_?

The Quantity intercept is 10, while the stope is-0.5, the price intercept is 20. In general terms
.+ the above function can be cxpréssed as D=a-bp where a and b are positive constants, i.e. they do.
* not vary as the independent variable P varies. It should be noted that in managerial economics
we normally plot the independent variable on the vertical axis and the dependent variable on -
“the horizontal axis, contrary to what we have done in the above diagram.

Graphs of functions can take different forms, depending on the form of the functions. Three
functions frequently encountered in managerial economics involving a single mdependent variable
are given below:

1
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(i) LINFAR Q = abp 2-0A  b=OA/OB(iia) QUADRATIC G = a-bp+ CP%: 2 = OA; €0

1
— O

S o \ /\///\

G O N
P “p
. {fib) QUADRATIC Q = a+bp-CP%; 2 = OA {iil) CUBIC G = atbp+ CP¥+dP3: a = QA
Activity 1 | '

Concentrate on each of the above diagrams, and think abeut the relationship between O and P.
&) Draw the graph of the following functions;

B0 =10- 04P
i) Q =15 - 2peaP?
iy C = 100+0.8Y.

Where C is consumption and Y is income. .
7) The following table expresses Savings (S) as a function of income {Y) Graph the function.
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Y 1060 - 2000 3000 A0

S 40 200 0 2000 400
Ty |k firms fived costs are Rs. 6000/~ regardless of output (they do not change when outnut

changes); variabie cosis are Rs. 5/- per unit of output {variable costs are dependent on
output). Total cost = fived costs + variable costs. The selling prices of the goods is Rs. 104/
per unit. Let QO be the ouiput. State the .

§) firm’s fixed cost function

i) variable cost function
i} total cost fucntion
iv) total revenue function

3.3 DK RWATEWS

In your conrse ma..f'rlal on Quantitative Methods, vou have been introduced to some hasic
principles of caloulus and their econeric applications. The marginal concept and analysis oi-
‘Eeonortics is easily amenabie to ihe method of calcufus. As such, yor may begin this S»EFUOH

by recailing some of the standard rules of differentiation in calculus @

iy . Basic Rule: Y =az®
: dY -1
i T K
i)  Addition Rule Y =ufz)+v(z) i
' Yy du  dv
dX = d= + de
iy  Product Rule V  =u{z) x vz}
' ' @ dy phdu
ax ——’lﬁ(ﬂ)d +'U( = ) dw
iv)  Quotient Rule : vV = :4% )
dy vl i)
d4X m2
v).  Chain Rule: Y = ylu{z)]
' ' cdY Ay du
dX 7 du de
viy  Logarithm Rule : Y =log.x
v 1
dx T =
vii)  Exponential Ruie : YV =£
. aY e
ix =
. What is important for you'fe note
You may recall that L measures the slope of the curve plotting the function ¥ = 1” {z).
The “Sione” in matﬁematical sense is the concept of mmgimfism in eCONOMICc SENSE.
Thus, if Y = Y(x), the E;? stands for change in y as a result of one unit O’;aﬂge in x, ie.
marging v of = In the same way, we may begin : : .
% = Marginal demand of price, when D = d(¥)
j—i} = Marginal sales of advertisement, when 8 = 5(A)
% - Marginal revenue of output, when R = r{Q)
%g— = hAarginal cost of output, when C = ¢(Q)
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You may also remember that in case of averagism,
— Average demand
= Average sales

= Average revenue

OO0 O it

= Average cosis

. When we divide the marginal concept by the corresponding average t,oncept we measure the
economic concept of elasticity. For example '

5

it DI Bl

3P p = Price elasticity of demand -
ac
dQ "
45
da”

= Qutput elasticity of cost .
= Advertisement elasticily of sales revenue

Soch “elasticities’ measure the proportion' of change. For example, if the percentage change in

demand ‘is greater than the perccntage change in price, then [jg g] > 1 = elastic demand.

On the other hand if [jg £} < 1 = inelastic demiand; (<5 .;] = 1 = unitary elastic demand
and so on.

Activity 2
) What s the difference between ‘slope” and ‘elasticity’”

I I T T T T T T T

-----------------------------------------------------------------------------

.-«.c.-..s-.--.nu.-------n-..---.---..c...-nn-----.--'------u.---u. ------------
..............................................................................
R L R T T T I AU I
...............................................................................

------------------------------------------------------------------------------

¢} Find the marginal cost (MC) function, given the total cost function, TC = a+hQ—cQ? where
a, b and ¢ are constants and Q stands for output. :

-----------------------------------------------------------------------------
-----------------------------------------------------------------------------

..............................................................................
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d). Consider a firm l_WhﬂS&_ demand functiot is estimated as P:_p(Q),_where thc ‘total revenue
_can be defined as TR=PQ,'sh0W that the marginal revenue, MR=P(1+1/n) where the n stand -
for price clasticity of demand. ' e '

R R R EE R RS

-------------------------------------------------------------------------------

Do not get upset, if you fail to derive this result. In a subsequent unit, we will solve it for you. o
You have, therefore, to wait and watch. S

You may, therefore, appreciate how is the method of calculus useful for managerial economics -
— its concepts and measurement. ' : :

You may now prgpal‘e'youpsclf for an extended use of Differential Calcuius in-managerial
economics. This is wheré we would. like to introduce the mathematical concept of ‘Partial
derivatives’ and its economic counterpart. e o ' :

3.4 PARTIAL DERIVATIVES =

So far we have considered a function of one irgdepende'ht variable. However, in managerial
economics often we have to encounter a function of several independent variables. For instance,
a consumer’s demand for a product depends oil the price of the product, the prices of oiher
related goods, consumer’s income, consumer’s tastes and so on. ‘When the price of the goods
changes, the effect on the quantity demanded of the goods can only be analysed if all other
variables are held constant, in the form of ‘ceteris paribus’ {other things being equal) condition.
The funtional relationship that we get between the quantity demanded of 2 product and its own
price is called a Partial Punction (a func_tion' of one variable when all other variables being used
as constaat}. The process of differentiation can be applied also to the partial functions. The
derivative of the partial functions are known as the partial derivative of the original furnction and
'is dencted by-'cg—'i or f;(x) or f, (Instead of using, ‘dee £ by ‘dee ¥, we use ‘curly dee { by ‘curly
dee X). : : '

‘Noté that the partial derivatives are functions of al} variables entering into the original function

().

Example:

) Y = f(ml; Ty} = o1 tmy? : ' ' ’

: : fy 2 ' ' /
Then 7 f2351;c2 . o
And f-f; =22, 22% = 22q2] s

il 2 ) .
il) Y = f\/_(-ﬂ’:lﬂjg) :.(.Eixg)lf ) == :[511!‘227_21!2
: 2

. L1/
by 1, -1/2, 1/2 1% _ 1 j=
Then dey Zml T2 2211.;2 T =
1/2 -
FUTRE VAR PR Ve e VNN S WINPERE Uy -1 R
And g = 5% By 2—‘7—$1 T = )z,

i)y ¥ Z =42 + ey + 5y
“Ther _%f; =8z + 3y
And £ =33+ 10y
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)

2 : :
Henve L2 which is Jay =9

1 finding g—; we hotd ¥ constant, and we know that the derivative of a constant is zern ie. gﬁ

off 8y? is zero, Simil arty on finding gg we, hold X constant and hence gf of 4x is zero, This gives

85 i3y and 9% : 7 8f by &F oo ial derivati
o 0 be 8x+3y; and 5 10 be 3+10y. Now 52 5y 52 5ag 41€ called first order partial derivatives.

The second onder partial derivatives indicates that the function has been differentiated partiglly
wice with respect to a given variable, 2l other variables being held constant. These are denoted
{in the case of the function z = fx,yy by %3: or f¢ And g—{ or f,. Thus g;gf indicates the rate
og’ change of the first order partial derivaties fz with resgéct 10 X with v held r,onstTnt. Similarly

-%g is the second order partial derivative of the function with respect to y with x h‘e}d constant.

The partial derivatives fzy ©F £y, are the second order cross partial derivatives and measure the

rate of change of one of the first order partial derivatives with respect to the other variable, The

partiad derivative of £, with respect toy is the second order cross partial derivativifxy or 3-:—%.

Mow by Young’s Theorem fay = fyee  the second order cross partial derivatives are egual

Eﬁ{ampﬂes:
B2 =2t 9y
then & =212 £ 9y <, . -
%i; = 42z = fro
fg,,% =9 = fay
Oz =%yt
% =8z + 10y = f,
%‘f = 4(y° = foy
o ;;52 =9 - fus
i) Z . =724 92y + 2y
% =21z" 4+ 9y =7,
g-i% = 42x = Sy
iz =9 = foy
o= % 410y =,
: g_g = 4.03:3 = fyy
| ﬁ% = B = fay

bybz
2z
Sady

which is f,. = 9

Hence fo, = #,. Young’s Theorem is verified.

3.5 OPTIMISATION CONCERT

—_—_—— . - —

Recall the concept of ‘economic rationality’, We hope vou remember that Economic rationality
implies optimisation. The idea of optimisation is present in any quantitative decision-m king. For
instance: a consumer’s choice of consumgtion bundle, a firm’s production decjsion, mr planner’s
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cheice of rescurce allocation in the sconomy and o on. In simple terms, optindisation means the
act of choosing the best alternative ont of whalever alternatives ave available, It describag how
decisions {i.e. choice smong allernatives) are of shouid be made {or taken). All optimisation
problems conststs of three elemernts. o

The Decision Varlables: These are variables whose optimal values have to be determined. - For
example production manager wanis to know at what fevel to set outpud in order fo achieve
caaximum profit or maximum sales reverne., Here ontput s the decision variable or cheice
variable. Similarly 2 works manager wants te Know what amouats of labour, machine tiree and
caw materials-to use so as fo produce a given outpnt level at 2 minimum cost. Here the choice
variables are izbounr, machine time, and raw materials. AS a cOnRSRMET you may want to bay

ihat bupdle of commodities which you can afford and which makes you feel Best-pil. Here -

the choice variabies are quantities of commeodities. The quantity of any choice variable must be
assumed to be measurable {e.g 20 kg, of sugar, 5 lsbourers, 10 kotrs of maching time, Fs. 150
of profit etc.).

The (bjective Fumction: The objective function is 2 mathematical relationship between the
choice variables on the one hand and some variables whose values you wish €0 madpise of
miniraise. Thus the objective function could reiats

iy wrafis to the ievel of ouiput

iy costs to the amount of labour, machine-time and raw-materials or

i) an index of consumer’s satisfaction to the guantitics of commodities be or she may by, In
{iy and (i) the functions are io be maximised, and in (i) the function to be minicised with
respect to the choice varizble. '

The Feasible Sel:  An essential ‘part of any optimisation problem is 2 spesification of exactly

what alternatives are availabie o the decision-maker. The available set of aiternatives is called

the fezsible sel.

The feasible set is sornetimes described by one or more inequalities which directly define a set
of altzrnative values of the choice variables. It may also be defived by one or more functions
or equaticns which represent a set of alternative values. For instance, in the consusner’s choice
problem, we can say that a consumer Cannot Consimse negative amount of goods {witch is not

- meaningful in econoraic), I (D and G are the quantities of twe goods which the LONSLELD
can buy, then we have the following inequalities defining the feasibie sei O > Gand @y 2 0.

We also kuow that in a given consamption period, a consumer’s expenditure cammot exceed

his income. Hence the feasible set is given by Fpl)s + Py < M (where M consamer's

money income, P, and Py are the prices of the two gonds) pius the non-negaiivity requirement,

G, 2 0and @, 20 ‘These functions and inegualities, which limit or restrict the aliernatives.

which can be considered in defining the feasible set, are known as Constraints’,

- Seluiiens: MNow a solution to an optimisation problem is that sct of values of the choice variables.

which is in the feasible set and which yields a maximum or mintmom of the obiective fonction
over the feasible sel. '

3.6 EENQ@NSW@ OPTIMISATION TECHNIGUI 2

The calculus fechnigue is extensively used in solving optimisaticn problem. - Youn may recall fromm
vours ‘guaniitative methods’ course that in the context of decision-making, “Optimissiion” may

FEAn eiﬁ:her meximisation or minkmsation; 2ither of them may be with constraints or without -

constrainis.
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Unconstrained Optintisation

You may recall that for unconstrained optimisation problem involving single independent variable,
you need to satisfy some “conditions™ '

Order Condifions Optimisation {(unconstrained)
Maximisation Minimisation
First Necessary
o by _ Sy
Order conditions =0 e
Second Sufficient . s 52 o,
Order conditions |5 =0 ¥ <0 Ly o

We are assurming that Y = y(x).

You may now note that in economics langnage, the necessary (first order} conditions is termed
“équﬂibrium conditions” whereas the sufficient {second order) conditions is termed “stability
- condition”. ‘Equilibrivm’ means the balancing of two opposite and egual forces. "Stability’ means
continuance of that state of equilibrium. There may be equilibrium, but it may jor may not be
stable. In other words, the first order condition may be satisfied but it is not a goarantee for
the satisfaction of the second order condition. Let us now examine some of ithe poonomic uses
of these condiiicns.

Example: The problem

Given a firm’s demand func_tion, P=45 — 0.50 and the average cost funciion, 4C = Q2 —
8Q + 57 + Z/Q find the level of output Q which:
1) maximises total revenue

1) maximises profits
Solution

i) Since the demand function is p=45 — SQ. The fotal revenue will e
TR=PQ=(45—0.50)Q=45—0.50" .
To maximise TR, we find the derivative and sei it fo zere (the first order or necessary condition).
Now ;‘%‘ = 45 — 2(5)Q
=450 =0
<) =45
The second order condition (the sufficient condition) reguires that %ﬁ—z be negative.
o dR , ' |
Now.sance Q= 45—0Q -
PR
dgr = |
Which is negative because of the minus sign before one. Hence total revenue is maximised when
the out put produced is 45 units. '

i) Form the profit function

T =TR — TC . . \
- Now TC={AC) muitiplied by L
TC=(Q*-8Q+57+2/0)Q and TR = (45—0.50)Q

42




~OP-80%57Q+2 . =45Q—0507
After substituting TR and TC in the profit function we get
r =450 = 0.5Q7 — Q° + 8QF =T —2
ﬁflf=45—Q—3Q2+lGQ—5T
Now set 3@ =0
45 — Q—3Q"‘+16Q—574)
or 3Q% —15Q +12=10
or dividing by 3 '
Q°-5Q+4 =0
or (O 4) (Q-1) =
Q=400 ‘1

The next step is to test for the suffic.ient condition {the second order condition)

42 . -
Thuss, 3_@% miust be negative for the profit maximising output.

NOW_ :;2 = —6Q +15 (leen . — _30Q% + 15¢ — 12) when Q = 4 we have
£ = —6(4) +15
= -24+15%

=-9 which is ncgativc.

_ thn Q 1 we have dQ2 = —6(1)+15=—-6+15
= +9 which is positive,

Hence Q=4 is the profit maximisi hg output and the maximum level of profit = 6 (after substituting

O = 4 in the profit function.}

Maxima and Min‘ima in the two variable case

Now coming back to unconstramcd Optlml‘S.ithll of a funiction of several variables, the necessary

and sufficient candifiens for a funtion z = t(xy) can be, stated as follows :

i) Necessary conditions (f;rst order cnndltlons) for both mamm}batlon as well as minimi

%:ﬂzo
s
%:.fy:()

ii) - Sufficient conditions ( second order éonditions)_. These are actually two.

a) For maximisation

52f
fuf = fra <0
52
fr = fw <0

and ( feo)(fuv) > (fay)?
b) For minimisation
&1

52 ¢
’{wa>0

Sy



and (f'cm)(fylr) = (fmy))
Fxarmples :

Optimise the funchon

4 =62 — 9z — 3y — Ty + 5y

. 1} Mecessary conditions (first order conditions) are

- L
f@“.ﬁz"ﬁ
__ &
Fe=g="0

Now fo = 12x—9--3y=t
‘ ie 12){—3}*:9.
or d;-;n:—y:;“jl (i}
iy =3 =T+ Wy
ie. Wy—3x—7 (i)
We sclve equations (i} and (i), o get
1=1

y= 1

i} Sufficient conditjons

24
6J:fza::12

ie?
&5 —

fr = Jw =10
827 5 .

el S 15 B
Sxbz 5.8, fﬂw = =3

(Foo)(Fuy) = 12 % 16 = 120
‘and (fay}? = (~3)7 = 9
(farx}(fw) > (.fw}z

12059,

Hence the function is minimum at x=1 and y=1.

~The minjmum value of the function is
Z=6x1"-9x1-3xX1x1—7Tx145x1?
=6—-8-3—-7+5

il -9

—8

[

Activity 3

2} A fira is producing two products X and ¥, and has the following profit f
B4 — 22% 4 4xy — 4g° + 32y — 14 )

‘Find the pmﬁt'n;ajdmising levels of output for each of the two producis.

npclion m o=
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b) A manufacturer in & monopolistically competitive industry produces two different brands
of.a product for which demand functions are P = 56 — 4@ and P = 48 — 2{}; and
the joint cost funciion is TC = le + 5@ G+ *-(25;52,

Find the profit maximising level of outpus and the prics that shenid be charged for each
branid.
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3.7 CONSTRAINED OPTIMEISATION TECHNIQUE

‘So far we have been dealing with unconsirained optimisation (either maximisation or mirdini-
sation). There are, however, many sifuations where the objective function has ic be maximised
or minimised subject to certain constraints being present in the problem. For.dnstance as a-
producer you may be maximising sules reverae subject to Tesource Consiraint of cost constraing;
‘a5 a consumer you may be maximising utility subject to the moome constraint, Tor a producer
. the problem can be formally stated in a different form as follows :

Minimise ¢ost subject to the consiraint that the firm {the producer) must purchase sufficient
inputs to produce the specified output given the firm’s production function.

Now the techniques which are used to analyse such & problem are based on the techniaues
used for unconstrained problems. What we do is to converi the constrained problem inte an
_unconstrained one and solve the latter. This we do with the help of a technigue calied Iagrange
Multiplier Technigue. In this method we combine the objective funtion and the constraint in ong
expression, wizich is called the Lagrange expression. in ploing_ 5o the consirained maximisanon
or mimmisation problems are reduced to one of unconstrained raximisation of minimisation
prob'sem. '
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Let us expkain the technique with the help of &l example.
Maximise y = —zx% 4+ 8z 4 22
subject to » € 2.

{We have considered a funiction of a single independent variable,)

The objective function (the fonction to be optimised) is y = —2? -+ 8 - 22; when plotted it
gives the fotlowing diagram : '

B i

The objective function ¥ = —2* + 82 -1 20 can be written as ¥ = —{z —4)} + 36. Now
~(& — 4)* has an unconstrained maximum value of zero at x = 4. However, lour objective
functions is ~{z - 4)? 4 36, and hence will have an unconstrained maximum of 36 (at x=4)

This is so for the first decivative tosi %% — 9,

=
—_ gt d
The second derivative test 47 gives —2 (since ﬁ = —2x + 8
o A
&= 2

Thus both the tests would give us x = 4 as the value-of the variable at which the objective
function atfains unconstrained maximun. However, inour problem we have a constraini z % 2
{l.e. x has to be less than or egual to 2), This impiiés that we have to consider the| function {as
drawn in the graph) only upto the value of X=2, starting from x=—2. The maximum vilue of the

- function then is 32 which oconrs when x=2. Hence the constrained maximum of [the function
y = —(2 — 4)* 4 35 subject to the constraint & < 2, would occur at x22 and rot at x=4.

Let us now see how the Lagrangian cxpression or function is formed.

We have g — (& — 4)% 1 36 subject to the constraint ¢ < 2 or x—2 = 0. We combine the two
to pet the Lagrangian expression L — (~(z — 4)* +36) + Mz —2).

Note that informing the expression L we take the objective function and add the product of A
(which is called the §.agrangian Muttiplier, pronounced as Lamda) and the constraint function
x—~2=0. Now L is a function of ¥ and A, We find out % and % set them to zero '

46
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— gz -2)+A=0 O

4L
dx
4L : '

The second equation (JT) gives x=2. Hence the constrained maximuon occurs af x=2. In this
problem A of course is zero (which is just accidental) but normally it is not zero.

When we apply the Lagrangian technigoe to solve economic decision problem, A will have an
economic signjficance. For instance, in conswmer’s utility magimising problem, A will be the
" marginal utility of money income. In producer’s cost minimisation profit, A will be the marginal
cost of production. In complex problems, you have to-use as many X, as many constraints. T'or :
example if there are two consiraints, you may use two Xie. Ay and Asg.

Constrained optimisation with {wo independent variables

Mext we consider a problem in which the objective function has two'independent variables rather
than one considered so far. Let the objective function be '
7 = 4z* + Szy + 6y*

subject 1o x+y=>56.

Solution

ist step:  Set the consltraint equal to zero Le. X+7-56=0

2nd step:  Multiply (X+y-56) by A and add it to the objective function to form the i,;.igrange'
Function, : : ’

I = dz? 4 3ay + 632 + Az |y — 56).

3rd stepr Find the first order partial derivatives and set them equal to zcyo.

i L=[8z+3y+ =0

i) ¥ =[3s12y+ 3] =0
ity 22 =[r 4y 56[=0

Solving these three equations we get

x =36
y =20
A =348

The value of the objective function

1, = 4(36)2+3(36) (2004 6(20)+(-348)(36+20-56)
- 4{1296)+3(T20)+6(400)-348(0)
- 074d.

This is the optimised value of the objective function. To find whether it is magimum or mimnum,
we need the second derivative test. The second order conditions differ from those of unecnstrained

" optimisation. The second order conditions for constrained optimisation also requires the use of
second orier direct and cross partial derivatives (as is the case with unconstrained optimisation
which we discussed earlier). However, it also requires the use of Hessian and bordered Ilessian
determinant which we will not develop here. Those who are interested can took up: AC. Chiang,
Mathematical Meshod for Economics, (2nd edition). ' ) '
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Aetivity 4

a) Maximise z == 10y — 2y2
sublectto @ 4y = 12

b} Maximise B = 737 8@ + 1A+ QA — 447 4+ 200
subject to 263 + A

nnl‘annl-mol.ualﬁ-uohx:\..c:ou-no«-=;--a--b-=llnnnamvvo&._nnﬂb

T T L

A L R R N T I T T,

Ty mmn e waa s s - -uu--[-bu 0% & ma .
oa.=~.-,..--:p.«n=.-°uq.n.-o..--..n-.p......-.u v a e a ( .
D e T B

e T T e

3.8 OTHER TOOLS AND TECHNIQUES

Inthe "Jreccdmg scctions, we have ¢ concentrafed on the calculus technique of optimmisation because
that s what we mostly use in managerial economics, OF course, there are other technigues of
optimisation as well. \

Linear Programming

You must have already been introduced to this techinique in othier managemeont conrsns. This
13 the reason ve do not wani te get into the details of this fechinique hers, However, you
may appreciate that in linear progrdmming, the statement of the opxtmmﬁ o - {manimisstion or
raimimisation, as the case may be) problem runs in a linear form whose varia Hles ave rosbvicted
to values satisfying a systef‘z of linear constraints i.€. a system of lineay S !iw s gudioy near
inconaliijes.

1n any optimisation problem involving a single inequality constraints, the Ldgranmdn method
discussed in the last section, can st be used and is quite simple. However, when mdre than 0ne
ineguatity constraint is involved, linear T ogr amming will be a better method. 1In fagt, the linear
programanng fechnique differs from the classical cptimisation technique based on caleulus, in
that it dezis with optirisation problem in which the optimiser faces inequality consirainis, and.
where, the comsirainis as weli as the objective function zre afl linear rather than non-linear, Yor
example, while making his purchase decision, the buyer is required io finance his expendifure
out of his budgeted income, 8. Thus. ' o '

B = FBX + P,.Y, where x and y are quantities of two liems purchased at their respective
prices, £, and P in linear pmgmmmmg, the budget consiraint takes the form of an inﬁquality:-

LX+PYL B

Thus, by lrherahsmg the constraing reuulrement this new (linear programming) framework of
aptlm;satzor\ makbs the problem more mtﬁrsstmg and more realistic,




Now the Lagrange Mulsiplier Technique (based on Calculus) can be used to deal with inequality

constraints, also, but then there will be no way of knowing which constraints are binding and

which are not, or whether it is the optimum (unless of course the _objeét-ive function is strictly

concave). Hence the inequality constraint calls for the development of 2 new inethod of solution. *

* This is called the method.of aigorithm. You may recall, the feasible area of a Linear Programming -

problem forms a convex set, while the objective function is concave. Wheri a concave function s
is optimised over a convex set, the optimum that we get is a global optimum. o

+

You may use a “graphical” method or the “simplex” method to get a solution of linear programming
problem. Linear programnting as a technique is applicabi_e to avariety of economic problems of
choice such as balanced diet, product-mix (allecation) and transportation.

Game Theory

It is a purely mathematical device which has been developed to explain econamic behaviour of

“players” in a given market environment. The game theory can be treated as an optimisation

technique guiding decisions--choices made by individuals in situations in which the consequences™
of such choices are partly determined by choices of other individuals. In other words, when there
is interdependence in decision-making, optimal decision may be arrived at through the nse of

game theory. For example, in a situation-of Duopely when two sellers confront each other for
~ agiven markef shate, the game theoré_ﬁi?tcchni'qﬁe' may be used to locate a stable equilibrium

. solution. - Co o o S ' '

There are various types of games—two person zero 1un, two pcrson ,cohstant un efc.; there can
also be n-person gainc, appli_cable in oligopoly sitwation. In all such games,‘me strategy and the
~ tactics are defined. The strategy may be ‘minimax’ of ‘maximia’ type; based on this the ‘pay-off

matrix’ is stated. In this case, the inte_rdépcndchce in decision-making is evaluated based on

available market information. collected by the rational and intelligent players (decision-makers)

in the game. The element of risk and uncertainty involved in decision-making can aiso be taken

care of through the game theory approach. ‘ : -

In app_rdpriate context, we will have a m-__oré detaited _d-ispussibn' of such technique. Presently
‘you may just niote that such techniques are highly mathematical and sophisticated. For example,
~ some background knowledge of matrix algebra may be helpful in using such techniques.
Input-output Model - T
This is another very popular ‘te,chniqu_c" of econonic analysis; though it is not an optinﬁsation
technique. Input-output model is useful in the context of macro level planning and projection.
At the micro level of a corporate unit, input—_du_tput'model fies at the root of end-use method
of demand forecasting. ' . ' ' '

Again, matrix algebra is basic for understanding the ra_tiohale and nse of input-output fnodeis.
‘Such models ‘essentially states the nature of te__c’hnological relationiship which exists between
ssectors’. Here we consider “intersectoral dependence”. For example, coal is used to produce
stecl from a coal-based steel plant. Steel is used.to build railway wagens. Raitway is needed
to "transpdl_'t coal. Tn fact, steel may be needed to manufacture coal mining machineries -and
* equipment. Thus ‘output’ from one sector acts. as ‘input’ for another sector; jn this process
intc_r__secto'ral balances assume criticality. Tt is this critical relationship which is explicitly stated
in the form of “fechnology matrix”, “transaction matrix”, “Leontief matrix” and so on. For the
~ time-being, you do not have to bother about such concepts and techniques. As and when i¢-is
immediately required, we will introduce them in appropriate context. o o
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of study maierials which follow subSequenﬂy. Presently, we are concentrating on the technigoes
which are basic buf general in nature,

3.9 MODELS AND CASES

The guidelines for decision-making based on analysis can be provided through two, alternative

. . . . P
methods ie., models and cases. Both these methods attempt to stimulate real life sifuations.

- Models

The use of models is a very popular technique of economic analysis. In layman’s sensel a mode] is

a physical specification—a prototype of an object like the model of a school building; the model
of a car ete. In technical sense, a model is a system or relations which help us in understanding
the reality. Such relationship can be presented in orie or more alternative forms-—table, diagram,
flow chart, graph, mathematical functions, statistical distribution. Trrespective of the form of
Jepreseatation, a model symbolises the behaviour pattern of a given variable in relation to other.
- Thuus a mode, though a theoretical abstraction or just a conceptual construction, can jexplain the
behaviour that is actually observed and can p'r_edict the behaviour that is jikely to be observed.
Ir: othes words, a model has both analytical and predictive valze. :

- From the descripiion above, it foliows that all models can be classified into three broad categories:
iconic Models

These are pictorial or visual representation like drawings, design, prototype etc. which provide
information to management.

Amsiogue Models

Such models present a set of properties of the data in a form which is easily amenable to analysis
g & flow chart, funds flow statement, statistical distributions such as bionomial poisson,
normal etc. '

Mathematical Models

In these models, relationship are expressed in mathematical symbols and eqﬁaticns. Such models
are cxtensively used in economic analysis. These may be further classified under:

Ecomomic Models: Economists often postulate the basic structuratl reiationship of an aggregate
economy in the form of a “macro aggregative modei”. Sometimes they focus on the|structural
relationship between various sectors like agriculture and industry; these are called “sectoral
models”, Sometimes, they shows transactions within ar':"economy between industries dependent
on ¢ach other. Such “infer-industry models” are usually put in the form of an input-outpus
table—a Kind of matrix arrangement, For example, for purpose of foreqqsting-_ demand, such
input-output mode! is very useful. Simitarly, for purpose of planning _ancl‘k projection for the
national economy, both ageregative and sectoral models are useful. ) :

Econemetric Models:  Econometrics is a discipline combining economic thaory, |statistical
method and mathematical precision. We have already stated that a model is a sta ement of
relations. Such relations can be stated among variables, endogenous and exogenous, and constant
parameters, Relations are sﬁatgd in the form of équations. Equations are of two types:

Definitional eguations which are identities, definitionally true. All equilibrium conditions
are stated in this form €.2. Demand = Supply or Savings |- Investment,
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) Behawoural equatlons which explams thc behawour of one vanab]e in terms of othcr, eg

Demand depends on pnoe
In addition, in & model, you may ﬁnd some. -
s Antonomus terms Whjch are’ constants mﬂuencmg«a vanablo : _
e Exogonous terms detormmed outside the systom of relatxons postulated and a few other

e Parametric mformatton llkc the slope term.

Given the structure ofa model deﬁned in above torms the task is to.use the modoi to derive -
a “reduced-form solution” — solutlon of an unknown (cndogcnous) variable in terms of known’

constants and other paramctrlc information as well as exogenous terms. Finally, one can use
this model to predict the lmpact of a change in known terms on.the unknown variables.

Weé may take a couple of exampies to 1llustrate thlS for you

Example 1A Compet_ltwe Market Model |

D= do - d P... (I)
S= s°+_slP ...... (if) y
D= (i)

You may note that equation (i) and (11) are “bch:moural” in.pature. The equation (i} explams
the behaviour of demand (D) in terms of price (P); the equation (i) explains the behaviour

of supply (S) in terms of price (P). The cquatt_on (iii) is definitiona} in nature snggesting the

condition for market equilibrium. Also not that d; or s are parametric known information: dj,
~ the slope of demand function is _negativo and 51, the slope of supply function is positive. The
terms d, and s, are antonomus terms; d, captures the.impact.of all variables.other than P on
the demand functions; s, captures the impact of all non-price variables on the supply function.
Iniall, we have a determinate system of three equations in three unknowu (D S and P), S0 we
can attempt a reduced-form solu’non ' :

D =5
do —di P {:30%"8.1.13_
siP+ P =d¢;so s . ‘
Plsi+d) =domso
: .ngf;—;: S ’:(w)

The result (w) is an acceptable solutlon of an unknown P ln terms of known terms d,, 305 81

and d;. Also note

$F -, 9 = Anincrease in antonomus demand, other thmgs remaining equal wﬂl raise

B
L pI’lCC and vice versa. _
35% '<. 0= An 1ncrcase ‘in antonomus supply, other things remalmng equai, wﬂl reduce

_prloe and vice versa. . -

' In the same way, jzou maj; find




. Example 2: A Macro Moded of an economy

e e b eea e n ey ceenen ()
ARl ¢ R N o e cenee. (iD)
C=cotea V.. ..., s e acereaeiaaana e, LI T (i)
R R 10 S e T S . (V)

Here we have a system of fcur equations or four unknown: Y¥ ¢ aggrewate demand), Y* (aggrepate
suppiy), C (cansumptmn) or I (Investment). The terms C, = 1, are antonomus; ¢y of iy, are
slope terms G (Government expenditire) is exogenous. Now you may atternpt a reciuced form
solution:

Vo= Y4
=C0+I+83
=t e Y i, 4V LG
=S¥ Y -y Y=, +i,+ G
or, Y(I—Ll_q)__c:a-i—zo-l-(}’
Ve 1

Ty -1y

{Co + 2 s F G] .................. R R L LR T . (V)

Note that in result (), we have a soluaon for our unknown ¥'° in terms of all known terms
C,D, 30., (,J 3 b} or ?.1,

And new, you may operate

AN ) QR ) SR T
56@ - ISS:DV__ 67 - 1701—51

You may observe that the behavioural cquations in this or earfier mode! can be estimated through
the regression fechmique, Given the time-series data, you may use least square te hnigue (o
estimate the intercept term like o3 tay dp OT 3, and the stope terms (regression coefficients) like
cl,q,dl and 81. .

The sconometric modeis may be of two fypes:

2} . Single- equatlon model as given in the regression analysis, ar
b} Simultaneous equations models, as iilusirated above;
Regression analysis is useful in those cases where the factors mﬂwmmg the dependent variables

are mutyally unrelated. Simultaneous equaticn models are userd where variables are mutually
related.

Tn most of our empirical ¢stimates in this course, you will be exposed to single ﬂquatfon model,
For example, you will have reference to statistically estimated (regression) equatwns for demand
function, pmduction function, cost function and profit funetion. .

Quite a few problems of managenal cconomics can be approached through other types of -model_s
as well. Some of these models are tisted below:

v Statistical Distribution Models

& Allocation and Transport Models
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& Scheduling Models

e Ouening Models

e Simulation Models

¢ Inventory Models
You may be encountering some of these models in your other courses such as guantitative
methods including Operations Research and Linear Programming, prodiction management eic.
Therefore, in managerial economics, you are not expected to enter into details of these modeis.
Activify 8

Recall all the course materials on Management, that 5(0_11 have received till date. Make a hist of
the models that you are familiar with.

O O AL R
Cnses

The case methed is a pedagogical technigue. In managerial economics, the case method is usefi
to the extent it stimulates a real wqrid'business situation. A case represenis a depiction of the real
iife sitnation; it describes the actual environments, experiences, events or incidents of cpisodes
of the historical past. The factual information comprises objective data and subjective feelings.
A case, when thrown for discussion and analysis, the participants think about the problems and
come out with probable solutions. Different orientation and perception ieads to different points
of view. The idea behind the use of case method is to train the participants in the exercise of
logical thinking. ' '

There is no definite procedure in analysing a case, but normally the case analyst follows an
ordered sequence of steps: ' '
1 Identify the key issue; keep away the trivial issues.

5 Wstablish the nature of the issue - the problem of cheice by examining the available data
{facts and figures). '

Examine the information gap, and make necessary assumptions to bridge that gap. -
Analyse the facts and assumed information.

Work out the range of alternative solutions and the implied consequences.

= AV B o

Recommend a particuiar solution out of the given set of alternatives; this is what can be
termed as a “decision”. I

7 Use the “decision” as a subject for discussion and deliberation by the participants.



The basic idea behind such a method is to raise and resolve the issue. In the analysis of the

issue, sophisticated concepts, fools and technigues have to be used.

The use oi case method requires some degree of maturity. Particularly for our subject, some
prior knowledge of formal concepts and measurement techniques is necessary. We feel that such
case method may be appropriate in an advanced course on the vasis of infroducing courses in
economics, statistics, accounts and similar basic discipline. Considering this, we may be using
only “case!¢t5” (short cases) rather than fultbodied “cases” in our course materialls here. ‘Tt
is, therefore, important for you to grasp the basic concepts and to learn.to use of tools and
techniques of economics, statistics and econometrics such that y:ou are equipped for case analysis
eventually,

3.18 SUMMARY AND CONCLUSION

In this lesson, you have been introduced to a set of mathematical concepts, tools and techniques
witich have considerable vse in managerial economics, These concepts are: scj function,
variables, parameters, medels, derivatives, maxima, minima, constrained optimisation through
lagrange multiptiers. There are other relevant fools and techniques like linear programming,
game theory, input-output model etc. which we have not considered here; we hope to make
passing reference to them in appropriate context by way of Appendices,

At this stage, some of _you_' may find it somewhat difficult to appreciate the manager al uses of

such tools and techniques, but eventuaily you will reaiise that scientific management is impossible
without the use of such tools and techniques. This does not mean that such mathematical
tools and techniques have no limitations. They have. As practising managers, you have to
be equipped with scientific tools and technigues, but you should not over-emphasise their use.
Mathematically arrived precise results must have an intuitive appeal.before you approve them
as “scientific detisions”. - ' S

3.11 ADDITIONAL READINGS

Allen, R.G.1., year 3 Mathemarical Analysis for fconomists, The English Language Book Society
and Macmillan, ' .

Baumol, W.I., 1980, Economic Theory and Operations Analysis 4th edition, Prentice-Hall of india.

Birchenhall, C. & Grout, P., 1987, Mathematics Jor Modem Economics 1st edition, Heritage
India. : ; .

Dowling, ET., 1980, Mathematics for Ecbn'olm_z'cs 1st Edition, McGraw-Hill,

Koutsoyiannis, A., 1979, Modem Micre Economics 2Znd cdition,'MacmiI[an International.

3.12 SELF-ASSESSMENT TEST

“Concepts remain abstract, if they cannot be measu red; and measurements remain mathematical
numbers, if they do not have a coriceptual basis”. Discuss.

Answers to Activities

3 (a) x =40
y =24
T = 165() _
(b) Q; =275 |
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®

Q, = 570
Py = 45
Py = 36.6
T == 213.94
x="17
y=3

A= =50
Q=052
A =096
A= —0636
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BLOCK AN --DECIsmN s

" In this bleck we will heIp you to defme descrlbe and dlscuss varmus concepts and techmques-
of demand analysm e . :

Demand is a very crucnal economlc dec1510n vanable As a manager you have to estlmate and
analyse sometimes your own demand and sometlmes others’ demand As a production manager,
you need to know your own demand for factors of productmn A.s marketing manager, you
need to know others demand for your product..

In Umt 4, we mtroduee you to all such demand concepts demand for mput demand for output
etc. B :

In Umt 5, we undertake an overview of the theoretlcal deveIopments with regard to demand
' 'analysas . _ _ . _ -

In Unit 6, we examine the empmcal estimates of demand backed by an understandmg of demand
determinants and elasticities. ‘ : '

~

In Unit 7, we focus on concepts and techniques of demand forecastmg

All these together should provide you w1th coneeptual and techmcai background for analysmg j'
demand decisions. : . :







UNIT 4 DEMAND CONCEPTS' :

Structure _

4.0  Introduction
4,1  Objectives _
42  Significance of Demand Analysis
43 Concept of Demand
44  Specification of Demand
45  Types of Demand
4.6  The Demand for Product : Firm vs. Tndustry
47 A Few Macro Concepts of Demand
48  Summary :
49  Additional Readings
4.10 Self-assessment Test

4.0 INTRODUCTION

Demand is one of the most critical economic decision variables. Demand reflects the size and the
patfern of market. Business activity is always market-deterinined. The manufacturers’ inducement’
to invest in a given line of production is limited by the size of market. If the market conditions
reftect profitability, the firm starts producing for that market. In the process of production, inputs
" are transformed into flows of output. Qutput, when sold in the market, yields revenue. Inputs,
to be obtained for the productive process, involve costs. Profit is the difference between revenues
and costs, and it is influenced by the demand-supply conditions for output and input. The demand
. for putput and input; the demand for the firm and the industry; the demand by the consumer
and the stockists; and similar other demand colncepts hecome therefore, relevant for managerial
decision analysis. Even if the firm pursues objectives alternatwe to profit-maximisation, demand
concepts still remain relevant. For example, suppose the firm is aiming at ‘customer service’, not
profit. How can it ensure quantity and quality of service, without analysing what the customer
really wants? Or suppose, the firm is destined to discharge *social responsibility’ of business. -
Can this be done without evaluating social preferences? Tastes, preferences and choices are alf
concepts directly built into the economic concepts of ‘demand’. o

4.1 OBJECTIVES

After studying this unit, you should be able to:

appreciate the significance of demand analysis. .

specify a demand function, identifying the determinants
classify various types of demand. '
comprehend a long list of demand concepts

locate the sources of demand

relate demand fo the nature of market structure

4.2 SIGNIFICANCE OF DEMAND ANALYSIS

Demand is one of the crucial requirements for the functioning of any business enterprise, its
survival and growth. Demand analysis is of profound mgmﬁcance to management information on
the size and fype of demand helps managemcnt in planning its requirements of men, materials,
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machines, money aid what have you. For example, if the demand for a qroduct is subject to
temporary business recession, the firm may plan to pile up the stock of unsold products. If the
demand for a product shows a trend towards a substantial and sustairied i increase In the long run,
the firm may plan to install additional plant and equipment to meet the demand gn a pérmanent
. basis. If the demand for a firm’s product is falling, while jts rival’s sale is incre sing, the firm

- needs to plan its sales strategy and sales tactics; the firm may need to undertake some sales

promotion activity like advertisement. If the firin’s supply of the product is unable to meet its
existing 'demand, the firm may be required to revise its production plan and schedule; or the firm
may have to review its purchase plan for inputs and the suppliers’ response to input requirements .
' by the firm. In the same way, larger the demand for a firm’s product, the higher is the price -
the firm can charge. The common theme'underlying these examples is that the ¥ hole range of |
planning by the ﬁrm——productlon planmng, inventory planning, cost budgeting, urchase plan,

-market research, pricing decision, advertisement budget, profit planning etc.—call (for an analysis
of demand. In fact, demand analysis is one area of econornics that has been used most extensively
by business. The decision which management makes with respect tc any functiongl area, always
hinges on an analysis of demand.- : _ | '

_Demand analy51s secks to identify and measure the forces that deterrqme sales, it reﬂects
the market . conditions for the firm’s product. Once the demand -analysis is done, the alternatlve _
ways. of creating, centro!lmg or managmg demand can be mferred

Activity 1

a) Why is a person interested m knowing the demand for the shares he has purchased?

b) Why should the Eood Corporanon of India bc concerned about the a'emand ‘ for; Jfoodgrains
to be released for pubhc dxstrlbutmn system? S

LI R T P LM v ria s A A Al Y s N R EE . I EEEEREEEEE) ".-.-au_n'-uu.-a.oo

c) Why does the Maruti Udyog Ltd. ask one of its ofﬁcere to cstlmate the derrand far Premzer |
- 118 NE in 19907 - : : o

You may now think of any demand at randhm' and you are sure to firid that there is alwéys :
'_somc geed reason for ana[ysmg that demand. The obvious guestion that may crop up in your
mind is : What is demand" It fs easy to describe the mgmﬁcance of demand than|to define.
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4.3 CONCEPT OF DEMAND

As we have indicated earlier, ‘demand’ is a technical concept from Economics. Demand for a
product implies :

5

ay desires to acquire it,
b) willingness to pay for it, and
c) abifity to pay for It.

All three must be checked to ideutify and establish demand. A poor man’s desire to stay in a
five-star hotel room and his willingness to pay rent for that room is not ‘demand’, because he
lacks the necessary purchasing powef; 0 it is merely his wishful thinking. Similasly, a miser’s
desire for and his ability to payfora car is not ‘demand’, because he does not have the necessary
willingness to pay for a car. One may also Come across a well-established person who possesses
both the willingness and the ability to pay for higher education. But he has really no desire o
have it, he pays the fees for a regular course, and eventually does not attend his classes. Thus,
"in an economics sense, he does not have a ‘demand’ for higher education degree/diploma.

1t should also be noted that the demand for a product—a commodity or a service—has no
meaning unless it is stated with specific reference to the time, its price, price of is related goods,
consumers’ income and tastes etc. This is becanse demand, as is used in Economics, varies with '
fluctuations in these factors. To say that demand for an Atlas cycle in India is 60,000 is not
meaningfol unless itis stated in terms of the year, say 1983 when an Atlas cycle’s price was around
Rs. 800, competing cycle’s prices were around the same, a scooter’s price was around Rs. 5,000.
" In 1984, the demand for an Atlas ¢ycle could be different if any of the above factors happened
to be different. For example, instead of domestic (Indian), market, one may be interested in
foreign {abroad) market as well. Naturally the demand estimate will be different. Furthermore,
it should be nioted that a commodity is defined with reference to its particular quality/brand; if
its quality/brand changes,.it can be deemed as another commodity.

To sum up, the demand for a product is the desire for that product backed by willingness as
well as ability to pay for it. It is always defined with refé,r_ence to a particolar time, place, price
and given values of other variabies on which it depends.

Activity B

a) Construct some specific examples showing that despite having a ‘desire’, 2 person may net
have ' : :

iy ‘wiliingnes (O PAY T vevnnrnennenens e eeirsa e s @ iannaeaad Caae

...............................................................................

b) What do you mean by:
i} A houschold’sdemand fora T.V.set: c.oineornncnainnnennns [P

--.an.u--u.-,._---.-.---.u.-.--.---.-..o_n.'x.-u..-..-.--.-o--o.-..... .............
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We will now prooeed to dlseuss how the concept of ‘demand’ dlffers dependmg upon fectors like:

- &) For what reasons does he demand'?
b) How do we specify his demand‘?

' ¢) Who demands?

. d} What does he demand?

- 44 SPECIFICATION OF DEMAND

~We may start with a _restafe_ment of the concept of ‘demand”. Demand for
_‘mecessary step towards consumption of that commodity. In economic term:

utility, nobody would be willing to pay for it. When one pays the pnce one ls en
it and vse it. The process of using the commodity (to be exact, ifs’ ut:hty co
‘consismption; sometimes this process is called “‘destruction of uulltles The proce

a commodity is the
S, & ¢
bundle of utilities’; it has usefulness (value-in-use) for the consumer. Unless the ¢

ommodity is ‘a

~ .- determinants as well.

renders satisfaction. It is: this ‘satisfaction’ which is. to be balanced by sacnﬁu

ommodity has-

tent) is called
consumption
Sacrifice is -

t:{lcd to acquire

involved in the payment for it. The extent of sacrifice in terms of. price pald depends r_lot{' only

on the utility (value-in-use) but also on the element of scarcity (value-m ichan

pe). A person

~who Has the ability to pay and the desire to possess a scarce commodity, would be
a higher price. What is true of a commodity is also trie of a service. Thus, the
product always reflects both value-in-use and value-in-exchange. The mtensnty of]

is reflected in terms of pnce pald You must have often’ heard . !

- ‘Demand is always at a pnce’

. However, you should not think that demand. is ‘determined only by price.

The determinants of demand—its size and intensity—as

willing to pay
demand for a-
demand itself

There are. other

¢ the subject .

matter of economic analyms, i.e. an analysis of consimer behaviour. In the ml,xt unit, you will be
exposed to alternatwe approaches to that analysis. This unit, is confined to a few basic concepts

of demand
. Demand Functmn -and Demand Curve

Demand functlon isa eomprehenswe formulation whlch specnﬁes the factors
demand for the product. For example

that

D _D(PZDPy!stB w A ETU)

' Here D stands for. demand for item X (say, a car)
P.,  itsown price. (of the car)
" Py, the price of its substitutes (other brandslmodels)
P, the price of its complements (like petrol) -
B, .:the incomeé (budget) of the purchaser (uscrfconsumer)

influence the




)

i)

v)

W, the wealth of the purchaser

A, the advertisermnent _fof the product (car)
E, - the price expectation of the user

T, taste or preferences of user

U, all other factors. '

Briefly we can state the impact of these determinants, as'we observe in normal circumstances:

Demand for X is inversely related to its own price. As price rises, the demand tends to fali
and vice versa.

%‘%‘ <0 : This is Price-demand reiation,
showing the price effect on demand.

The demand for X is also influenced by its related price—price of goods related to X. For
example, if Y is a substifute of X, then as the price of Y goes up, the demand for X also.
tends to increase, and vice versa. In the same way, if Z is a complement of X, then as the
price of Z falls, the demand for Z goes up and, therefore, the demand for X tends to go up. "

ép—‘ > O i—%ﬂ < U This is a cross-demand relation,
showing the substitution/complementarity effect.

The demand for X is also sensitive to price expectation of the consumer; but here, much
would depend on the psychology of the consumer; there may not be any definite relation.

6§Dz >
L¥ <0

“This is speculative demand, When the price of a share is expected to go up, some people may

buy more of it in their attempt to make future gains; others may buy less of it, rather may
dispose it off, {0 make some immediate gain, Thus the price expecmtean effect on demand
is not certain. ‘

The income (budget position) of the consumer is another important influence on demand.
As income (real purchasing capacity) goes up, peopie but more of ‘normal goods” and less
of ‘inferior goods’. Thus income effect on demand may be positive as-well as negative.

8D, 0.

G5 < This is an income-demand retation,

showing income effect.

Sometlmes the demand of a person (o1 a household) may be 1nﬂuenced not only by the
level of his own absolute income, but also by relative income—his income relative (o his
neighbour’s income and his purchase pattern. Thus a household may demand 2 new set
of furniture, because his ncighbour has recently renovated his cld set of furnitufe. This is
called ‘demonstration effect’. '

Past income or accumulated savmgs out of that income and expected fuiure income,
its discounted value along with the present income-permanent and transitory—all together
determine the nominal stock of wealth of a person. To this, you may also add his current
stock of assets and other forms of physical capital; finally-adjust this to price level. The real
wealth of the consumer, thus computed, will have an influence on his demand. A person

. may poal all his resources to construct the ground floor of his house. If he has access to

some additional resources, he may then construct the first floor rafher than buying a flat.

' ‘Slmllarly one who has a colour TV (rather than a black-and-whlte one) may demand a

" V.CRJ/V.CP. This is rcgdrdcd as the real wealth eﬁ“ecr on demand.

63



-5_D=.>0

De>q _ - :
W < - _ : !

Advertis‘cmcﬁt also _at‘fects demand. 1t is observed that the salés revenue of  firm increasesl '

Thus

5A < o ' . : o

Tastes, preferences, andl habits of mdmdua!s have -a decisive influencel on their pattern of
demand. Sometimes, even social pressure--customs, iraditions and c;onventmns exercise
a strong influence on demand. These socio-psychological detenn'inanis of demand often
defy any theoretlcal construcnon, these are non-economic and non-market factors— highly

* indeterminate. In some cases, the individual reveal his choice (demand) preference; in some

“cases, his choice may be strongly ordered. We will revisit these concepts in the next unit.

You may now note that there are various determinants of demand, which mdy be explicitly
taken care of in the form of a demand function. By contrast, a demand curve only considers
* the price-demand relation, other things (factors) remaining the same. Tlus relationship can -
- be illusirated in the form of a table called demand schedule and tHe data frorn the table may
be given a diagrammatic representation in the form of a curve. In other v\*rmds a generalised
demand function is a multwanate function whereas the demand curve is a smgle variable demand
function. o .

D, = D(P.)

In the slope—intercept from, the d'emand curve’ which may be stated as

D,

inverse relationship between P, and P,. : “

-Supposc,ﬁ =(—) 05 and @ = 10

= a—+ BP,, where « is the intércept term and 3 the slope whlch is negat ve because of

Demand Scheduje '  Demand Curve

P/

P; (in Rs-.)“ D, .(_in Units).

Wb W e
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- It may-be observed from the Dcmand Schedule and the Demand Curve above thet the Price of

X and the demand for X move in opposite directions. 1t may be formally stated N

As price nses, the démancd contracts.
- As price fails, the demand extends.

This is what is called the LAW OF DEMAND. The statement holds only uider ¢eferis paribizs
~assumption ie., other things remaining equal. In other words, given '

i Dz.z a+ﬁpa
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Dy =10-05P.

' %%f = (—)0.5 = Slope of the demand curve.

'Law of Demand and Changes in Demand | R - BAS

At this stage, it is important to draw a few simple distinctions. The law of demand has reference

to ‘extension’ or ‘contraction’ of demand, but the changes in demand as a concept has reference .

“to ‘increase’ or ‘decrease’ in demand: the former is limited to the movement along the demand

" curve, but the latter refers to shifts in the demand curve. . o o

A given demand curve may shift upward to the right or downward to the left-—the former will
‘show an ‘increase’ in demand but the latter will show a ‘decrease’ in demand.

Shifts in Demand

Increase in Demand o o Decrease in Demand

P, . ' ' p
Il : _ -
Py i i . Lo
P ' - o ~ \ ' .
D A ¥ ‘
o 2 . ~. e
O Q o b~ . 9 T 2 b,

Con‘tréction ai_:d Ex,t_ensioh of demand

Lawof])émand .
: '4\.
"
P;
A
ol
L
b [V
D
TR R T — D,

_Yrj_u may'notc that if at the same price (OP), more is demanded (OQ1 > QQ) or the same (0Q)
" . .. _. - ) ) . 65




- is demanded at a higher price (OPy > OP), you have an increase in demand. 'n the other
‘hand, if af the same price (OP), less is demanded (0Q4 < O0) or the same (O0) Is demanded
at a lower price (OP, < OP), then you have the case of a decrease in démand. In pther words,
mcrease or decrease in demand may result from the operation of non-price factors, BY conirast,
the extension or contraction of demand results from the operation of own—price factor alone,
If as result of a rise in price {by P—P5), demand comes down (by Q—Q»), that is| contraction
- of demand. Similarly, if as a result of a fall in price (by P—P;), demand goes up {by Q—Qy),.
that is extension of demand. In other words, there is 4 world of conceptusl difference between:

a) Fxtension and increase of demand, and
‘b) Contraction and Decrease of demand,

This distinction is very useful in demand analysis. For example, we may now state more clearly
~and i:ﬂchhicaﬂy the ‘relatedness’ of goods/factors that we demand:

When the price of X goes up (down)l the demand for X contraces(extends)and if as La resulf the
demand for ¥ increases {decreases) then X and Y are substitutes,

-~ When the price of X goes down {up), the demand for X extends (contracts); and if as a result

 the demand for Z increases (decreases), then X and Z are complements. You may note that the
demand for related goods like Y and 7 has changed niot because of a change in its own-price
in absolute sense. o '

Ac&‘ivﬁt_y 3

a) Make a list of the ‘effects’ on demand. You need not define/descrive them, bt you may
recall the understanding of each concept. In the subsequent unit, you will be exposed to a
moie formal treatment of those ‘effects’,

i T T

b} Distinguish between a demand curve and a demand function. Can the two be related?

E R I IR

{(Hint: A derand curve plots a single variable demand function).

4.5 TYPES OF DEMAND

fxi-the preceeding unit, you have been told that you may specify demand in the form of a ﬁmction',
schedule or curve. Much of this specification and its form depends on the natire of demand”
tsel{—its type and determinants. From this standpoint, we can talk about a few other distinct
concepts of demand: ' '

Direct 2nd Derived Demands

Direct demand refers to demand for goods meant for final consumption; it is the defand for
consumers’ goods like food items, readyrmade garments and houses. By contrast, derived demand
refers to demand for goods which are needed for further production; it is the dentand for
producers ‘goods like industrial raw materiais, machine tools and equipments. Thus the demand
for an mput or what is called a factor of production, is a derived dem'and; its demand depends on
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the demand output where the input enters. In fact, the quantitjr of demand for the final output
as well as the degree of substitutabiliryfcomplementarity between inputs would determine the
derived demand for a given input. For example, the demand for gas in a feriiliser plant depends
on the amount of fertiliser to be produced and substitutability between gas and coal as the basis
for fertiliser broduction. However, the direct demand for a product is not contingent upot the

demand for other products.

Of course, it must be noted that the distinction between consumers’ goods and producers’ goods
is some what arbitrary, for whether a product is meant for final consumption or further production
depends upon its use. For example, a refrigerator. located in a house is a consumer produci;
while a refrigerator located in a chemist’s shop is a producer item. However, the distinction '
is useful because, among other factors, the direct demand for consumers’ goods depends on
consumers’ incom_e; while the derived demand for producers’ goods depends on the final output
and its technology specification. '

ii) Domestic and Indusixial Derﬁands

The exampie of the refrigerator can be restated to distinguish between the demand for domestic -
consumption and the demand for industrial use, In case of certain industrial raw materials which
are also used for domestic purpose, this. distinction is very meaningful. For example, coal has
both domestic and industrial demand, and the distinction is important from the standpoint of
pricing and distribution of coal. '

iii) Autonomous and Indhiced Demands

‘When the demand for a product is tied to the purchase of some parent product, its demand 18
cailed induced or derived. For example, the demand for cement is induced by {(derived from)
~ the demand for housing. As siated above, the demand for all producers’ goods is derived of
induced. In addition, even in the realm of consumers’ goods, we may think of induced demand..
Consider. the complementary items like tea and sugar, bread and buticr etc. The demand for
butter (sugar) may be induced by the purchase of bread {tea). Autonomous demand, on the
other hand, 1s not derived or induced. Unless a product is totally independent of the use of other
products, it is difficuit to talk about autonomous demand. In the present world of depen'dence,
there is hardly any autonomous demand. Nobody today consumes just a single commodity;
evérybody consumes a bundle of commmodities. Even then, all direct demands may be loosely
called antonomous.

In the context of econometric estimates of demand, this distinction is used to identify the
determinants of demand. For example, in

D, =o+ B

‘e represents the autonomous part which captures the influence of all nen-price factors on
demand, whercas 3P, represents the induced part— D, is induced by Fq, given the size of (.

iv) Perishabie and Durable Goods’ Demands

Both consumers’ goods and producers’ goods are further classified into perishable{nomdurable/
single-use goods and durable/non-perishable/repeated-use goods. The former refers to final
output like bread or raw material like cement which can be used only once.. The latter refers
to items like shirt, car or a machine which can be used repeaiedly. In other words, we can
classify goods into several categories . single-use consumer goods, single-use producer goods,
durable-use consumer goods and durable-use producess goods.
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¥i) Final end Intermediate Demands

individuals. The following table illustrates this situation :

This distinction is useful because durable products present more compilicated problems of demand
anialysis thtan perishable products. Non-durable items are meant for mecting immediat, {current)
demand, but durable items are designed to meet current as weli as future demand as they are
used over a period of time. So, when durable itemns are purchased, they are considered to be

“an addition to siock of assets or wealth, Becanse of continuous use, such assets like furniture

or washing machine, suffer depreciation and thus call for replacement. Thus durable goods
demand has two varieties—replacement of old products and expansion of total steck. Such

‘demmands fluctuate with business conditions, speculation and price expectations. Real wealth

effect iniluences demand for consumer durables,
v} New and Replacement Demands

This distinction follows readily from the previous one, If the puichase or acquisition ‘f an ftems
is meant as an addition to stock, it is a new demand. If the purchase of an item is meant for
maintaining the old stock of capital/asset intact, it is replacement demand. Such replacement
expendiﬁu:é is to overcome depreciation in the existing stock.

You ragy observe that this distinction has reference mostly to the durable-use produclérs’ goods

like machines. The demand for spare parts of a machine is replacement demand, but the demand

for the latest model of a particular machine (say, the latest generation computer) is a new

his crew often express their replacement demand, but when a new DICCEss Or a new 'echﬁiq'uc
or a new product is to be introduced, there is always 2 new demand.

'- derpand. In course of preventive maintenance and breakdown maintenance, the eng{’neer and

You may NOoW argie that replacement demand is induced by the quantity and quality of the

more of degree than of kind. For ¢zample, when demonsiration effect operates, a new demand
may 2iso be an induced derand. You may buy a new VCR, because your ricighbour has recently
bought one, Yours'is a new purchase, yet it is induced by your neighbour’s demonstration.

. . we s . .
existing stock, whereas the new demand is of an autonomous type. However, such a ms‘qmcnon is

This distinction is again based on the type of goods—final or intermediate, The demand for

semi-finished products, industrial raw materials and similar intermediate goods are all derived
. demands, ie., induced by the' demand for final goods. In the context of input-output models,
suck distinclion is often employed.

vii) Individoal and market Demands

This distinciion is often employed by the economist to study the size of the buyers” demand,

mdividual as well as coilective. A market is visited by different consumers, consumer differences

.depending on factors like income, age, sex etr. They all react differently to the prevailing market

price of 2 commodity. For example, when the price is very high, a low-income buyer may not buy
anything, though a high income buyer may buy something. In such a case, we may distinguish
between the demand of an individual buyer and that of the market which is the aggregate of




Price of X (Rs.)  Units of X purchased by

A B C Market (Total}
10 2 0 . 2
8 4 2 0 . 6
6 5 4 1 : 10
5 7 6 3 16

You may note that both individual and market demand schedules {and hence curves, when
ploited) obey the law of demand. But the purchasing capacity varies between individusls. For
example, A is a high income consumer, B is middie-income consumer and C is in the low-income
group. This information is useful for personalised service or target-group-planning as a part of
sales strategy formulation. ' '

viii) Total Market and Segmented Market Demands

" This distinction is made mostly on the same lines as above. Different individual buyers together
may represent a given market segement; and several market segments together may represent
the totdl market. For example, the Hindustan Machine Tocls may compute the demand for its
watches in the home and foreign markets scparately; and then aggregate them together to estimate
the total market demand for its HMT watches. This distinction takes care of different patterns of
buying behaviour and consumers’ preferences in different segments of the markst. Such markef
‘segments may be defined in terms of criteria like location, age, sex, income, nationality, and 50 on.
Different segments of the market may be represented by different regions/zones, different uses of
the product, different distribution channels, different cusiomer sizes and different sub-progucts.
Each of these segments may differ with respect to delivery prices, net profit margins, clement of
competition, scasonal pattern and cyclical sensitivity. When these differences are great, demand
_ analysis must be done segmentwise, and accordingly, different market sirategies may have o be
_ followed for different segments. For example, the printing press often charges different rates for
‘rush order’ and ‘regular order’ jobs; the drycleaner also charges different rates for ‘ordinary’ and
‘urgent’ services; the airlines charges different fares for different passengers—'economy class’
and ‘executive class’. ' '

. ix) Short-run and Long-run Demands

This distinction is also drawn on similar lines as above, With spéciﬁe: reference 1o the thme.
~ segments in demand analysis. Short-run demand may be taken o mean immediate, existing
- demand which is based on available taste and technology. Long-run demand, on the other hand,
refers to the size and pattern of demand,_Whjch is likely to prevail in future, as a resilt of chaages
- in technology and tastes, product improvement and promotional efforts, and such ciner factors
* where adjustments take place over a period of time. Price-income fluctuations are more relevant
. as determinants of short-run demand, while changes in food habits, urbanisaticn, work-culfure
etc. must be considered for long-run demand analysis. Traditional economic theory neglects this
distinction. You may recall, the economists normally distinguish between short-run and long-run
with reference to production and costs, and not demand. However, from the standpoint of
control and management .of demand, this distinction is helpful.

x) Company and Indestry Demands
.An industry is the aggregate of firms {companies). Thus the Company’s demand is similar to an
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‘individual demand, whereas the indust_ry’s demand is simtilar to aggregated total demand. You
may examine this distinction from the standpoint of both output and inpui.

For example, you may think of the demand for cement produced by the Cement Corporation of
. India (i.e., a company's demand), or the demand for cement produced by all cement manufacturing
units inclirding the CCI (j.e., an industry's demand). Similariy, there may be demand for engineers
by a single firm or demand for engineers by the indusiry as a whole, which is an example of
-demand for an input. You can appreciate that the determinants of a company’s demand may
-not always be the same as those of an industry’s.  The inter-firm differences with regard to
technology, produci quality, financial position, market (demand) share, market lea ership and
competitiveness—all these are possible explan(étory factors. In fact, a clear under: tanding of

the relation between company and industry demands necessitates an understanding of different
market stroctures, : : :

Activity 4

a) ‘Write against each statement, TRUE or FALSE, -
i} In the statement of a demand function in the slope-intercept__rifrom, D=9+ 3P,
the intercept term e represents the shift parameter ........... :

iy The demand for management trainees is a derjived demand ..... ...

1) Demand recession in a market may mean either a contraction in demand or a decrease
in demand or both ., ...................

b} Quote appropriate examples of:

--------------------------

iv) “Intermediate demand :

V) Consumer durablés :

vi} Derived demand

vii) Seasonal deman& :

---------------------------

viil) Autonomous demand :

..........................

ix) Conspicuous consumption :

R N N T

--------------------------------------------------

...........................................................

4.6 THE DEMAND FOR PRODUCT : FIRM Vs. INDUSTRY

The demand analysis is inadequate and inefficient, if it has no reference to the market structure
_ Le. the pesition of the firm within the industry, '

- The important market structures are distinguished on the basis of the product differentiation
and the number of sellers. : '

I8




Nature of Products

Number of sellers : Standardised Products Differentiated Froducts

One seller ' Monopoly —

A few sellers Homogeneous Differentiated
cligopoly oligopoly

Many sellers [_’crfect o Monopolistic
competition - competition

~ Since a single firm constitutes the whole industry in a monopoly, the company’s demand is the
same as the industry’s demand, while in all other types of market, the two demands are different.

Firm’s/Industry’s Demand under motiopoly

Under monopoly, the demand curve as seen by the scller (firm or industry) is downward falling.
A monopolist can sell larger quantity only at a lower price. If he charges a high price, he loses
his sales. The demand for postal services and airline services are often guoted as exampies
of monopoly in India. Of course, with privatisation, Posts and Telegraphs may ceasc to be a
government monopoly. Also, Indian Airlines and Vayudut may have to compete with other
modes of transport in certain sectors. '

Under perfect competition the firm’s demand is completely divorced from the industry’s demand.
A company can sell as much as it wishes to at the ruling price, which is determined by the
interplay of the forces of industry’s demand and industry’s supply, as iflustrated below:

ed
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Firm’s demand |

L

o _ =D, g ~ A =3

fThus the indhstry’s démand for the product is downward sloping, but the firm’s demand is a
horizontal straightline, Such a perfect market situation is very rare, though the |market for

agricultural goods may approximate such a situation, |
- In monopolistic competition, where there are many sellers with differe_ntiated. products (sut:h

as toothpastes, tea, textiles etc.) the industry’s demand curve has a very littl!r: weaning, For, .

the products of rival firms are advertised like different prodicts and so we have only company

d'e_mand'for each brand of a commodity fike that in monopoly. The situation is Mustrated below:
1ndustry’s demand Fi_r’m’s'_demand.
. ]
X . P,

In this case, the industry’s demand is relatively stable. cbmparéd to that of a f;irm. A firm's
. demand changes easily and suddenly due to a slight change in rival’s. strategy and tactics with
regard to price, package, colour, discounts etc. which are mostly ‘subject to buyers’ illogical
preference. ‘Thus for a given change in price, '
than industry’s demand.
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Under homogeneous oligopoly, where sellers are few and products are identical, business is
transferable among rivals. The company’s own demand is influenced by rivals’s action. Cement .
and steel fall in this category. )

In d{ﬂ‘erenriared_' oligopoly also, the demand for an individual company’s product is related to -
industry’s demand, but this relationship is less close, compared to the one under homogeneous
oligopoly, because some consumers have definite preferences for some particular brands of say,
cars, bicycles, refrigerators etc. ' ' '

A very large number of hypotheses have been suggested to explain such oligopoly sitiations.
One of these hypotheses speaks of Kinked Demand Curve. Tt is suggested that price rigidity is
a characteristic feature of oligopaly. Once the price has been set at OP, there will be resistance
to changing it. This is because, if a firm raises its price, its rivals will not raise the pr‘if:e unless

Firm’s demand under oligopoly

= Prce
T
|
|
E
1
/
A
" T
/
/

"0 Outpur Q

.

there is industry-wide increase in costs. If, however, a firm lowers its price, the rivals will follow
suif. Thus when we consider two demand cuves simultaneously m the comntext of anticipated
reaction to a rival’s action, we find that for a price higher than OP, the relevant demand curve
is d-e, whereas for a price lower than OP, the relevant demand curve is e-D'. Thus the firm’s
demand curve usider oligopoly here, d-e-D! contains a kink at point e. Eventually, we will have
more to say on such demand curves.

Perfect competition as a situation where a large number of sellers sell identical products is too.
ideal to be real. Mostly, we encounter imperfect market structure. Based on the analysis here, -
we may therefore suggest that in reality, the demand for the product of a firm is'multi-variate-
d; = d (P;, Po, P, As, As, Si So, Y, o)

where d; =  demand for the product of the ith firm
P; = price charged by the ith firm
P, = price charged by other firms (rivals)
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price of related products

advertisement and selling cxpenses of the ith firm
advertisement and selling expenses of the rivals
Style of product of the ith firm

Style of product of other rivals

consumers’ income

consumers’ tastes and preferences.

> > U
o
i

-

2o

-]

- =

The conclusion from the above discussion is that the demand function of the
multtivariate. Thus even if prices are sticky, there are other factors that influence
for the firm. Based on the historical data on these other factors, one may attemy

nligopotist is g
» the demand
pt to estimate

statistically a demand function for an oligopoly firm. However, there are many estimation

d1ff1cult1es Additionally, -the market environment of the firm in the real worl

fast that any statistical demand function becomes inappropriate for future dec

continuously revised,

d changes 30
isions, unless

" Finally, in conceptualising the demand for 2 firm’s product’s you must consider the sources of
demarnd. The traditional economic theory concentrates on final consumers’ demand. In reality,

the consumers’ demand is only a small fraction of the aggregate demand for

consumers. In view of this real world business practice, you must try to identify the
of demand by the various groups :

1 Consumers’s demand : It depends on both rational and irrational buyers’

n&anufacmﬂng
products. The majority of manufacturing products are sold to other businesses
for processing, or fo wholesalers and retailers through whom the product reac

, other firms
hes the final
determinants

&

;' preference.

The socio-psychologicil determinants have to be considered along with the traditional

price- income faciors.

Wholesalers’ demand :

Retailers’ demand : In this case also, the demand will be decided by factors

Other firms’ demand :  Some firms like ancillary units produce as per the _ortier, size- and
specitication given to them by their parent unit. They enjoy a protected and ass

nired m‘arket.

Among other things’ the volume of expected sales, costs of holding
stocks, physical and financial capacity to hold etc. wouid determine the wholesa

lers” demand.

like expected

delivery, fixed and variable costs of holding inventory, cyclical or seasonal nature of finat

consumers’ purchase ctc.

Suppliers’ demand for its own products :
produce what we do not consume, and we mostly consume what we do

. In 4 modern exchange economy

7, we mostly
ot produce.

I

However, sometimes we may consume a part of what we produce. The farmer himself would
like to retain a part of his own produce for self-consumption. This is called ‘reservation

demand’.

To sum up, when you consider the demand for product, it is ne(_:essary to be clear about the

structire of market and the sources-cum-uses of the product. After all, there is

difference between ‘demand as seen by the buyer’ and ‘demand as seen by the seiler.

a concepiual
The former

is determined by the buyers’ preference and purchasing capacity, and the latter is determined by
the nature of competition prevailing in the market and its consequent impact on the revenue

‘earning possibility for the selier.
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Activity §

a) Consider the case of a monopolist who is selling the same product at two different prices
in two different markets, characterised by two different demand conditions. Use imaginary
data to draw the individual demand curves for the two sepafate markets as well as the
aggregated market demand curve. '

W

b} What is ‘reservation dcmand"? Give a couple of examples How doecs the reservation
demand for foodgrains affect the markctdble supply of foodgralns?

c) Identify the nature of demand for a product like refrigerator from the standpoint of a

i} househoid purchaser

ii) government purchaser

iii) chemist

v} distributor

v) manufacturer himself.

...............................................................................
.............................................................................
................................................................................
...............................................................................

.............................................................................

4.7 A FEW MACRO -CONCEPTS OF DEMAND

In this unit, you have been exposed so far to avariety of micro-concepts of dcmand As a manager,

you need to master these concepts. A manager h?wevcr, opcrates within the macro-economic
. F-48 .
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! .
environment; as such a few macro~concepts of demand may also be relevant for him. He may
not just stop at the demand for his product within the industry; he may need to understand .
aggregate demand within the economy as 2 whoie; because national demand may constrain the

industry’s demand which in its turn may influence a firm’s demand.

Some of these macro-concepts of demand are listed and defined below for your ready reference:

2

Effective Demand :  This refers to the aggregate volume of expenditure in an econoy,
reflecting total demand (size of the market), which induces the marufactrers to match
that demand by supply. Thus if demand is ‘effective’, it should create employment, induce
cutput and generate income in the economy.

Consumption Demand : It is 2 component of the ¢ffective demand; it has referernce to the
demand for consumer goods ie., consumption expenditire of a nation which depends on
national incoime.

Imvestment Demand : It is'another component of effective demand: it has reference to the
demand for investment goods ie., investment expenditure in the national economy which is
dependent on the net return on investment.

Both consumption and investment demands may be disaggregated into household private,
corporate and government expenditures.

Dremand for Momey: This refers to desire to hold meney (liquidity) in hand. In this case also,
you may think of household demand, private corporate demand and government demand
for mmoney—all of them aggregated reflects the total demand for money in the economy as a
whole. The demand for money or what is sometimes cailed ‘liquidity preference’ originates
in cither of the three motives—transaction, precaution or specation.  Accordingly, we
may speak of fransecrion demand for money to meet day-to-day exchange fransactions.
The precautionary demand for money is to meet contingency reguirements. 'fhe speculative

© demand for money has got long-term business use; it is mostly influenced by the market rate

of interest. In fact, the rate of interest is the oppor riunity costs of holding money in hand
for speculative purposes,

Demand for Bonds @ Since money and bonds are substifutes, the demand for bonds is
rslated to the demand for money,

We are not interested in enlarging the list here. The idea is to make you familiar with a few
macro-conecepts Which are also amenable to micro-treatment, if vou so desire. In dur subsequent
units, we will concentrate on the analysis of micro-concepts of demand. And most of this
micro-analysis is also relevant for macro-concepts of demand at the aggregate level. That is why

we hear a lot about "Micro-foundations of Macro-economics’ in recent literature)

Activity &

a)

L]

The Naticnal Thermal Power Corporation (NTPC) has floated bonds to raise capital. State
clearly a muitivariate demand functicn for NTPC bonds, Do not forget to define your
terms/symbols,
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b) The export demand for India’s turnkey projects is lately showing 2 downward trend. How
do you account for such demand recession? Can you specify an export demand function?

----------- 4 0 o B AR @ SO0 G PO AU AT EEOONGAdLCe R 04 6K DD aF e A S E0 DD T es A sDas S
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4.8 SUMMARY

Demand is 2 critical economic decision variable. Demand analysis is very significant for manage-
rial decisions, particularly decisions related to farket strategy and tactics in the-area of pricing
and advertising. Demans analysis has also a direct bearing on production planning, inventory
management, material handling, manpower usilisation, financlal evaluation and investment deci-
sions. As a basic concept, demand means desire backed by willingness to pay and ahlity to pay.
Demand is thus always 2t a price paid. However, there are many determinants of demand—both
price and non-price factors. In subsequent units, we will take up a2 detailed amalysis of those
factors or ‘effects’. In this nnit, we have exposed you to a host of concepts of demand. These
concepts are very basic to the understanding of demand determinants. Such determinants affect
both the direciion and the proportion of change in demand. For demand analysis, reference
should also be made to the sources of demand, uses of the ifem demanded, the structure of the
market where the firm is located. We will make extensive use of these demand concepts and bring
about further sophistication in them in subseguent biocks. The fact remaing that the demand
concepts introduced in this unit lie at the root of a lot of analysis in managerial econornics, and
therefore you should aim at conceprual clarity while reading the material presented here.

4.9 ADDITIONAL READINGS

1 Mote, V.L, Samuel Panl & G.S. Gupta, 1987. Managerial Economics—Concepis & Cases.,
Tata Mc-Graw Hill Publishing Company Ltd. : Bonbay. {Ch. 2.}

2 Kouiscyiannis, A. 1979, Modem Microeconomics, 2nd ed. The Macmilian Press Lid.
London {Ch. 2, Section IV.)
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4.10 SELF-ASSESSMENT TEST

1) Distinguish clearly between (a) Desire aﬁd Demand (b) Direct and :Derived demand (c)
New and Replacement demand (d) Rush and Regular order (e) Autolnomous and induced
demand (f) Total Market and Market segments (g) Contraction and Decrease in demand.

2) “The demand for the product of a firm within a given industry is mﬂuence’d by the nature
of market structure and sources of dcmand Discuss. - ! -

3 Why is demand analysis significant for management'? Identlfy various concgpts of demand -
~ relevant for various functional areas of management. ' c
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5.0 INTRODUCTION

in the previous unit you have been introduced to the concept of demand and the various
influences {factors} on the demand for a commodity. Among the factors menuioned, it is the
own-price of the commodity which has the. greatest influence on the demand for a particular
commadity. You have observed that the demand for a commodity is inversely related to its own
price, implying that when ownt price falls, the quantity demanded extends, and when own price
rises, the quantity demanded contracts. If we plot this relatit)nsilip, we gef a downward sloping .
demand curve.

In this diagram, we have taken the commodity to be wheat, so we call it the demand curve for
wheat. Mathematically such a demand curve can be expressed as-a demand function of the form
D, = d(P,) where the form of the fuction can be linear (straightline} or non-linear {curves).
You may recall that when we use demand curve we hold all other influences like income, prices
of other goods, consumer’s tastes etc. on demand for a commodity constant and only vary the
price of own commodity and study how demand responds to such price variations. Normally we
find that both individual and market demand curves are downward sloping.

./\_\

Px \\\
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-
v

Quantity of Wheat
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In this unit, we hope tc explain why such a demand curve is downward sloping. }-| other words,
we have to explain why the quantity demanded extends when price falls and contracts when price
rises, i.¢., what has been referred to in the previous unit as the laws of demand. This law may be
explained in terms of various approaches (theories of consumer behaviours). Inrparticular, we
will be considering the following approaches to demand analysis.

i) The Gardinal Utility Approach which was developed by Alfred marshall, the doyen of
economists.

i) The Ordinal Utility Approach (also known as “The Indifference Curve Approach™) was
© developed by two renowned economists of the 20th century—LR. Hicks and R.G.ID. Allen.

iii) The Revealed Preference Approach which has been developed by one of the| greatest fiving
economists of our times Paul A. Samuelson who teaches at MLT. (Cambii |ge US.A).

. i) The theory of Consumer’s Choice under Risk and Uncertainty which has been developed
by authors iike Yon-Weumann and Margenstern.

v) Finally, the latest developments with regard to some demand models wil! alse be referred.

5.2 OBJECTIVES

On compieting this unit, you should be able to :

&

take stock of various determinants of demand;
@ analyse some of those determinants in terms of the theories of consusmer behaviour;

® evaluaie the uses of alternatives approaches (theories) to demand analysis ie., explanation
of a downward falling demand curve;

& understand the circumstances under which you may get exceptional dermandg curves: and

® derive 2 demand function from given information about consumer’s preference, his objective
and constraints imposed by the size of his budget. ‘

5.2 THE CARDINAL UTILITY APPROACH

The guestion to begin with is : Why does a consumer desire a commedity? Marshall thought, it
is because it gives the consumer utility or satisfaction on happiness or subjective sensation from
the act of consuming the commodity. According to Bentham, a traditional economist; the ntility
of an action is the difference between the pleasure enjoyed and the pain suffered as|a consequence
of the action. He regarded utility as a magnitude that is in principle measurable 1'1| the same way
as the body temperature or body weight is. Utility can also be compared among individuals, (ie.
inter-personal comparison of utility can be made). The concept of utility was refined further by
the marginalists like Walras, Jevons and Menger. Utility was defined as the power or the ability
of a commodity to satisfy human wants. Utility is thus a measure of satisfaction that a consumer
receives from the consumption of a commodity. Since utility is something which‘is experienced
by the person, it cannot be measured by someone else. In this sense, it is subjective. However,
the marginalist school assumed that utility is measurable (by the person who chperiences it).
Marshall accepts the Jevenian proposition and builds on it to explain demand. '

The Marshallian theory of demand is based on the following set of assumptions.
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- 1) The consamer hehaves rationally : i.e. each consumer trigs to maximise his own utility; and
“the choice between various goods by a consumer is ultimately determined by his own evaluation

.of his own self interest. This implies that each consumer must possess a utility function which -
rcﬂeatw the tastes and preference of the consumer. Such a utility. function is & relationship

between utlhty and the quantity and quality of each pmduct or service consurned.

i) Utility is a cardinal concept;: This implies that one can measure it quaniltatwely o numericl

scale. Tf utility is measurable cardinally, then it implies that there exists a unit of measurement. -
" Marshall assumes that the utility can be measured in terms of money ie. in terms of price which '

each consumer is willing to'pay for each unii of the commodity rather than do without . in

_other words, we ask the consumer. “How much money are you willing {0 pay for each unit of 7

#an apple rather than go without it?” and this gives an indication of the mhty derived from its
consumption. If utlhty can be measured, then if can be compared also between persons, between
goods and so on. :

ili) If money is the measuring rod in terms of which utility is measurable, then we have fo .. .
assume that the measuring rod itself remains constant. And, therefore, Marshall assumes that

the marginal utility of money remains constant ie., the -value of Re. 1 te¢ consumer remains

constant irrespective of whether his stock of money is increasing or falling. This impiies that

when the consimer’s income rises or falls, the utility of Re. 1 remains constaat. This s, however, -

an unrealistic assumption because utility of money depends upon income. ' -

ivj The proportion of income spent on each product is very amali :  The budget sguation of
a consumer is B = P.X + P,Y + ...... This implies that when price is varying. 3 consumes
will not experience a gain or fatl in real income, which in turn implies that the uil ﬂ;‘-;‘g of nipee
always remains constant. ' ' :

vy Utility is independent : This implies that the utility derived from the consamption of
commodity X depends only on the amount of X consumed and not on the guaniities of other

commodities consumed, ie. Uy = f(Q2); Uy = g(@y)s U: = h{{:). Therelore, the utility

function is : I = U, + U, + U, where U total utitity derived from the consumption of

various commoditles This shows that the utility function is additive. If X, ¥, Z are inferrelated,
we cannot write the total utility functions in this form. Thus independence of utility impiies that
there are no related goods. '

i) The consumer is never satiated wuth a mmmod:ty This is known as. the non-satistion

assumption, that is, a consumer always gets higher utnhty from larger quantity consumed than

from smaller quantities.

vii) Consumer’s tastes remain unchapged : "There is ne change in his choice pattern and
preference at a point of time,

viii) Consumer’s income is constant and that the money income is all spent in the same perod.

{n other words, in static models savings give no positive uility to the consumer.

ix} Eachs consumer forms a tiny part of the market and cannot influence the markel prices of
goods and services through his own actions (i.e. by varying his own demand for the commodiiy).

x) The consumer behaviour is SUI]_'ECt to Law of Diminishing Marginal Uity The law
states that : After sufficient units of a commodity have been consumed, a consumer experiences

diminishing marginal utility for the additiona! units ClonSl.Imﬁd. ie. additional utility from sach )

81



—

additional vunit of a com'modity goes on. diminishing. The fotal utility will be incrs

sosi ng but at "

a diminﬁs’hjng rate. The law need not apply to the very first unit consumed, but eventually will,

as the consumer goes on consuming more and more units of the same commod

ty. The exira

satisfaction or utility will be failling. It is known as the Law of Eventual Diminisfring HMarginal

Utility.

You should be able te recall the concept of marginalism. Presently the concept of Margina! Utdlity
is defined as the addition to total utility caused by consummg additional units of & cormnodity.

This can be illustrated graphically as follows :

‘l_bzai Utility of X —

{In Mn‘mey/ 0t
!

Marginal Utility
- .. (In Moncy)

~

« - Quaritity of X
Ny
~ 1
S MEE

Suppose the quantity consumed is measured on the horizontal axis, in physical ter
utility or satisfaction is measured on the vertical axis (in units or money)

You may note that the total utility is fivst increasing at an incréasing rate up to po
i also calied the point of nflexion’, :

Also note that beyond X, units consumed totat utility starts falling, -

MO, = ;{(gla_,l where d{Th,} is the increase in total utility and dx Is the iner

s, and (otal

int N {which

Base 1 unies

constmed, Now that TU,, stands for total uiility and M1, for marginal utility. of x and Marginal -

point on iie total utility curve, corresponding to a given unit consumed, if you are
marginai utility schedule from the total ntitity schedule you will find that {i} when

- Uiiliy for any unit of the commodity consumed is given by the slope of the tangent line at a

deriving the
Totai Utility

15 increasing at an increasing rate, Marginal Utility 1s Increasing, (i) When TU is increasing at a
decreasing rate, M1J is falling. You miay also recall, in this context, the relation between average

and marginal utility.

Therefore, we fing that the Law of Diminishing Marginal Utility applies only when
is beyond X, The law actually holds for copsumption between X and XD If fact at

consumption
Mer MU,

8 ke, T, is madmum. Please note that when TU, 1s falling MU, is negative. Also note that

when MU, is zero the consumer is completely satiated with the goods. The Law of

MU, holds when Mu is positive but declining. The law is also known as the La
Wants.
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Rationalt_a behind the Law of Diminisking Marginal Ufilify

When a consumer has fewer units of a commodity then he might use them fo satisty the most
important needs. As the number of units available increases, the needs to which these units
may be put become less and less important and therefore yield less and less additional utility.
For instance, when a consumer has one bucket of water, she might use it for drinking purpose
only—the most urgent need. As the quantity of water available increases, she might start using
it for cooking, washing and gardening. Some important points about the law must be noted. (i)
"The units in which the commodity is used must be defined appropriately. For instance, a bucket
full of water, one bottle of campa cola, half a litre of mother dairy milk. etc. (ii) The commodity
miust be finely divisible. Otherwise we cannot draw a continuous marginal utility curve. (iii) The
taste of the consumer must remain unchanged over the period the law is applicable.

Activity 1

Given the foillowing table relating units consumed and total utility, find the incremental/marginal
utility for each units consumed, ie. fill in the blank columns.

a) Units Consumed Total Utility Average Incremental | Average
{In Units) . {In Units) Uiiifity Utility Incremenial
' | (In Units) {In Units) Urility
10 100
12 ' 130
14 _ 17¢
16 : 210 .
18 230
20.° 240
22 _ 245

Units of Utility are sometimes called atils, which may be measured in money.

b)  Units consumed Total Utility . Marginal Utility
(In Units) of commodity|  (In Units) (in Units)

10
15
27
31
34
36
34

] o LA b L B

In the Marshallian approach, the Law of Diminishing MU is the basis of the law of demand (ie.
for the demand curve to be downward sloping). The law of demand can be explained as follows:

- Qver the period we are anlysing the purchase behaviour, the consumer’s money income is held
constant. It is assumed that the consumer consumes only one commodity x say. We also assume
that the prices of the commodity remains constant. '

It should be noted that anything which yields utility is called economic good(s). Anthing which
yields disutifity is called economic bad(s). When the consumer maximises utility, we assuime that
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" only economic goeds are consumed. The .cb'ﬂsumcr’_s: total utility function is given by U = f(xy).
‘This utility function represents the taste of the consumer. You may note that in the utility -

. furction the prices of the commodities will never-enter. In other words the corsum
the commadity independent of the price. The price enters when the consumer is m

it desired

king tht:

choice of actual consumption. Thus, the pncc enters the demand function for a commodity and
" not the wiility function. Incidentally the demand function IS derived from the conswmer’s wtility

function. We shaﬁi indicate the derwahon subsequently

The Allocation of consumer's money mcome between various commodities in order to maximise

fotal m‘:fzry This can be explained Wlth the help of the follomng examples

Suppese during 2 given period of time (for instance a month) a consumer has Rs. 1300 as-mbney

" income and suppose that he spends this income on three goods— goods X (housing),

goods Y’

(education), goeds Z (cntertainment) 13 Suppose he allocates Rs. 700 to housing, Rs. 100 to

. education and Rs. 500 to entertainment. The question is whether-the consumer is m

" his total util ity. The answer is ‘No'. In fact by reallocation of Rs 1300 vou can show

- consumer’s total utility increases.

As we have stated earlier, in tﬁe Marshalhan Thcory of Demand, thg utility’ fung
independent, separable and additive. In other Words, U, = f(z); U, ='g(y) and U, =
-and total utility U = U, + U, 4+ U,, In the intial allocation of Rs. 1300 the ¢

aximising
that the

tions are
= h(z)

nsmer’s

foial utHity is given by the sum of the'areasi_mder the respective marginal utility schedules, -

corresponding to the amount spent: Graphically it is shown in the figure below :

\ \
..._.-—‘i.l‘:.._\“ r I §
& Beduee ~ - ' Increase
= P | i
= N
\Y z M
_ﬂf\' ‘ S5
T I MU, . | _ MU,
0 a0 7000 .0 1 600 o
Expenditure on (x) Héu\sins N Expenditure on (y) Education
A
AN :
: [\\ -
N

£ M

= ", A

B M

= B, Reduce,

5 N
\\: |- 4 MU,
300 soe O

Expenditure on (@ Enter‘fqinmeni
Lo a, . ;
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The alternative way of showmg the utility maximising choice is byusing thf: mathematical technigne
of maximisation.

,You will find that if consumer reallocates Rs.. 1300 in thc- following marmcr the total uuhty
will increase. The expenditure on education ought to be increased from Rs. 1f]o m Rs. 50(} the
expenditure on housing reduce from Rs. 700 to Rs. 40(; and expenditure on cntertz;mmpnt'
reduced from Rs. 500 to Rs, 300., You will find that the increase in total satisfaction in caseé

- of education will be greater than the loss of total utility on housing and entertainment. In fact,

- when the MU of Re. 1 of expenditure is equalised on each and every item, total utility will be
maximised. ‘

Suppose the consumers uti[ity function is

U = u(x)

and his total income spent (échnditure) on'x would be
B = z.P,, where his income B (budget) is given.

Presumably, the consiumer wants to maximise the difference between his Utility (Batisfaciaon) and
Expenditure (Sacrifice). The probiem is that of snmplc maximisation of the function ¥ = I/ — B

F=U-8B
= u(ie) —z. P,

The first order condition may be satisficd now :

dF _ (du —

de — ldz ] =0

The second order conditicn 15
&LF

dz?

Note that X is the decision variable for our single commodity consumer. .

The first order condition can be read as an optimum decision rule or the condition of consumer’s
equilibrium. Tt says that :

% _ p
- &

dz ) :
or, MU, = P, ... for X consumption

similarly, MU, = P, ... for Y consumption
or, MU. _ MUy _ prpy of mone whlch is constant by asqumptlon
¥y

P, T Py _
This reads that the ratio of MU of x to P, must be equal to ratio of MU of y to P,. In other
words, the marginal ufility per rupee of cxpenditure must be eguialised for both x and y. The
condition can also be written %g-“— = £z the marginal utility ratios must equal price ratios;,
and the budget equation must be Sdtleie(l "[hls is the EQUI-MARGINAL PRINCIPLE in the )

context of purchase decision.

The sufficient conditions for maximisation are

. 2 F
D

<0

if) sw<°




-

- Rs. 55 which equals total income of the consumer,

ufility must hold}.

Exampie

Money income of the consumer is Rs. 55.- The prices (per unit) are Rs. 5 for x and Rs. 8 f
The problem’is to find the optimal (utility maximising) choice of x and ¥

- This would imply that MU of x and y must be declining (i.e. the law of eventua! diminjshing

- A consumer consumes two goods x and y. The MU schedules are given in the following table,

or v.

Usit of X T.U.ofX  Unitof Y TUofY MU, Mle MU,

1 35 1 72 35 7 72

o2 65 2 136 30 6 64
3 90 3 192 25 5 56 .

4 119 4 240 20 4 48

5 125 5 280 15 3 40

6 135 6 312 . 10 2 32

7 140 7 w6 S 1 24

3 135 8 352 -5 -] 16

9 125 g 360 -10 -2 8

10 110 10 340 15 -3 -20

w[f
e LT I L Y - N, R O s

-20/8

YWe find that

MU, _ MU,
P, T R

When the consumer consumes 3 units of x and 5 units 0T ¥y, the totd] expenditure on x is

3x

{3) = Rs. 15; while the expenditure on v is 5 X (8) = Rs. 4Q. Therefore, total cxpendlture 18

The total udility derived {enjoyed by the consumer) is ’%70 = (90 for 3 umts of x plus 280 f
units of y).

Suppose, when the consumer is in C{thllbl‘lﬂm (i.e. consuming three units of x and five uni

s of

v}, the price of x falls from Rs. 5 to Rs. 3 while the price of y remains unchanged at Rs. 8§,
and the consumer’s money income also rening unchanged at Rs. 55. The question is whdt will
happen to the Lonsumptmn of x. We recalcuidte the 4 f" column.

Units ‘ MT%' %ﬁ,&:
consumed _ _

1 35/3 9
2 10 8
3 25/3 7
4 2013 0
5 5 -5
& 1073 4
7 513 3
8 o -5/3 2
9 -10/3 1
10 5 208 -
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The consumer’s new utility maximising choice is 5 units of x and 5 units-of'y. [You can verify
. that the money income of Rs. 55 will all be spent.] Hence the consumer consumes more of x
when price of x has fallen. Implying that the quantity demanded of x and the price of x will be
negatively correlated. The demand curve for X will be downward sioping.

The demand ourve for a commodity is downward sloping because the marginal utility curve is
downward sloping. As the price of x falls, the MU of x also falls in the same proportion $0
that the consumer’s cqﬁilibrium condition (A4 U, = P,) is not disturbed. In order to get that
decline in MU of x, the consumption of x must go up as per the law of diminishing utility. Thus
with a fall in price of x, the demand for  extends. Hence the law of diminishing marginal utility
is the basis of the law of demand.

Activity 2

Study the Totat Utility figures given in the following table. A family has a budget of Rs. 34 and

has a choice among all three commodities. Explain how the family will allocate its expendiiure |

between the three commodities assuming that it wises to spend all its budget.

Total Utility Schedules

(uantity Cheese Fish : Meas
Consumed ' {Tn units} - (In units) (I units}
(In kg.) _ '
1 7 ' -8 16
2 i3 ' 16 28
5 17 . : 21 41
4 20.5 25 51
5 22 285 ' 53
6 25 . 315 63
7 26 - 335 : 68
The prices are : Rs. 2 per kg. for Cheese Rs. 5 per kg. for Meat

Rs. 4 per ke, for Fish

.............................................................................
T N L I I R R R B R B L I 2R L A S

.............................................................................

5.3 THE INDIFFERENCE CURVE APPRCACH

in this approach, the basic assumption is that a consumer, when he goes Lo the markef, does not

purchase only a single commodity. He actually buys a bundle of commodities, a combination of
some selected commodities. For instance, when you visit a vegetable market, you do not buy

only cne vegetable but other vegetables also; similarly when you visit a grocery shop, you may

buy rice, tea, sugar, pl.i[ses etc. You always buy a basket of commodities.

The indifference curve approach or the preference approach fo consumer behaviour assumes that
the consumer confronts and optimises the choice. From a given feasible set of consumption
bundies, a consumer would choose the one which he prefers most and, therefore, in this approach,
6ne has to start by describing the bundie of commodities and its relation to the preference ordering
of the consumer. The cansumer is assumed to rank, in terms of preference, a_l! the consumption

bundles available in the feasible sct. As a first step, one has to construct a model of consumer
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preferences. In the second step, the given prices and money income of the consumer have to-

" be considered. As a third step, by applying the model of consumer preferences to| the feasible

set. we airive at the optimal choice of the consumer.- (i.e., a consumer confronts a constrdmcd
optimisation problem.)

We assume that a consumer consumes many commodities at the same time. The quantities of -
various goods is determined by a vector. X = (3:1; Ta; ..'cn) The consumption bundle is a
collection of n goods. One has to determine the consumer’s preference ordering in terms of these

- constmption bundles. Instead of having x and y,,now let us suppose we have two r{onsumptlon :

bundles X’ and X"

. . //"
The preference relation is described as follows :

i) If the consumer prefers or has indifference between X’ and X*, then the sy nbol used is
as follows : X' = X7
i) ¥ the consumer is indifferent betwen X! and X7, it implies X' = X*
iy X2 X" andnot X7 2 X' it implies X' > X" ie. X' is strongly preferred to X"
The syimbol [}-] refers 1o either preferred to or indifferent to or sonietim_es referred to as ‘as

good as’. This symbol is, therefore, a way of relating pairs of consumpticn bundles. |It describes
the consumers’ preference-indifference relationship.

Propertics of Consumer’s Preference Ordering

i) Completesess ©  For any two pairs of consumption bundles, the consumer is able to say
whether X' 2 X" or X” > X' or both. Tn other words, he must be able to tank all the
consumption bundles in the feasible set in terms of preferred to or indifferent to re ationship.

i} Tramsitivity :  Given any three consumption bundles XX X" X & X" and

Xﬂ' > ‘%‘n’.’ theﬂ X’I > XJ'H

'»_m cther words, transitivity implies consistency of consumer behaviour. It tmiplies that if the
-eongumer prefers X' to X and also prefers X* to X" then it must mean that he must prefer
the X7 to X'™. Transitivity implies that the consumers’ indifference sets are non-in ersecting.

iii) Reflexivity : A given bundle is preferred to or indifferent to itself ie. X' 3> X; it implics
that-each consumption bundle must belong to atleast one indifferent set that is the set containing
itself,

- v} Non-satistion : For any two consumption bundles X' and X", X' is preferred to X", if

X’ contains at least more of one commodity and no less of the other It other words a ratlondl '

the quantities of different goods in different consumption bundles. Take for example |the bundle

‘consnmer is never satiated with' any goods. This implies that a certain relationship eerts between

e

X" There sre two goods in the bundle ; X 1 and X5, The geometrical representation.of this

‘consumption bundle will be as follows :
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Any bundle which lies in the fourth quadrant rep-
resenits a befter bundle than X' Similarly any
bundie which lies in the second q_uadrant is worse

_ than the given bundle. {Can you guéss why? Think
in terms of non-satiation assumption.) However
we find that the bundles lying in the quadrants I
and 11 cannot be directly compared with a given
bundle. Aswe move from quadrant I fo quadrant
IIT we find the consumer is giving up one cormod- '
ity and acquiring more of the other commodity.
Therefore the consumer’s indifference set must lie
in the first and third quadrants. In other words, all -
those commodity bundles lying in first and third

0 . quadrants must be indifferent to each other. '

Xz

v) Continuity : This implics that there are no gaps or breaks in the indifference sets. This
implies that when you reduce the quantity of a commodity, however small that reduction rﬁay :
be, it is possible to find something of the other commodity which will exactly compensate the
consumer and keep him in the same indifference set.

We can therefore define an indifference curve as the locus of all those combinations of two goods
X, and X, which are equaily preferred by the consumer. The consumer gets the same level
of satisfaction or utility from the consumptios bundles lying on 2 given indifference curve. The
consumption bundles lying on higher indifference curves will give higher level of satisfaction ot
utility and therefore, would be preferred. '

An indifference curve has the following properties .

a) Tt is downward sloping implying that if a consumer has a fesser amount of one commodity
“he has to be compensated by more and more of the other commodity in order fo remain .
inditferent between the two bundles of commodities. Tere it must be peinted out that
an indifference curve will never touch the axis. This restriction is due to the fact that a.
‘copsumer always consumes positive amount of every article.

~b) The indifference curve reflects the taste of the consumer. Therefore they "m{lst not intersect
in the positive quadrant, otherwise the transitivity assumption will be viotated (implying that
the consumer’s behaviour is inconsistent). This 18 _explained in the following diagram :

1f we compare points P and Q lying on indifference curve T, then we find that the consumer will
be indifferent between P and Q. Similarly if we compare points P ahd R lying on indifference
curve Iy, we find that the consumer will be indifferent between P and R. Henoer_transitivity would
imply that the consumer must be indifferent between R and Q. But if we compare R and Q we
find Q is preferred to R and thercfore transitivity assumption is violated. (Since has more of

X4 and same amount of X, than R).
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‘We can now define an important term called the Marginal Rate of Substitution betw
commodities X; and X,;. This can be explained with the help of the following diagn

X!

90

¢} An indifference curve is strictly convex. This assumption implies that 2 smal

X

the amount of X, (or to state it differently eqaal successive decreases in X

decrease in
2), must be

compensated by larger and larger increments of Xy if the consumer is fo remain on the

same indifference curve. If the consumer has more and more of X1 and fes:

and less of

X3, his valuation of the marginal decrease in X relative to the marginal ingrease in X,

tends to increase. In other words, the absolute value of siope of the indiffq
tends to increase as we move up the indifference curve or the absolute vatue
we move down the indifference curve. This assumption also means that zm
two commodity bundles between which the consumer is indifferent is preferred

TENCE curve
decrease as
mixture of
to either of

. them. As the consumer is moving up an indifference curve he has smaller quantities of X3

and larger quantities of X,. Thercforc, the relative desirability of the two goods would be

changing. In the case of successive reduction in the amcunt of X;, the consury
be compensated by successive larger increments of X,, if the consumer is to re
same indifference curve, ' '

Suppose we consider two consurptio
and b, As we move from a to b the ¢

1 0
leYA:Bl :X]_ r—Xl -

The consumer is substituting X for
the ratio %:—f defines the raie of sub
the first good for the second good.

variations we obtain MRS, the margi
substitution between the two goods.

er needs to
nain o the

e the two
am

i1 bundles a
onsumer is

givingup X3 by Azy = 25! — £,% and acquiring

M. Hence
stitution of
it shows

} ie. the variation in the quantity of the first good -
] necessary to compensate the consuraer|for a given

' variation in the quantity of the seconf good. If
|[ we consider infinite variations instead of finite

Ral rate of




MRS is simply the derivatc at a point of the function with a negative siope which expresses the
indifference curve. Graphically it is given by the slope of the tangent line at a point on the
indifference curve. Tn fact, MRS is the consumer’s psychological rate of substitution between
X1 and X, to remain on the same indifference curve. Hence MRS is different at ditferent point
on'a given indifference curve. As we move from left to right (move down indifference curve),
the MRS decreases in absolute value. It must be noted that thete are two concepts of MRS,
one MRS of X; for X, and the other MRS of X for X,. However these two concepls of MRS
are symmetrical (one is defined with reference to horizontal agis measuring X, and the other
is defined with reference to the vertical axis defining X). Here it can be pointed out that the
concept of MRS is based on the ordinal concept of utility. Even then it can be given a cardinal
interpretation as follows : '

When the consumer reduces Xz by & X the
utility of the consumer will fall by MUs. AYs.
A On the other hand when he increases consump-
tioh of %3 by A X hisutility increases by MUj.
AX,. However, on a given indifference cugve
total utility is constant (the number that is used
to represent total utility is irrelevant)

Therefore

MUdX, = +MU AKX,
L zdXy _ MU,
X, T MUy

MUY,
MRS,:U,? =3 E[T;_

0 : _ i.e., MRS is the ratio of marginal utility of the
' two commeodities.

‘Actual choice of consumption bundle (Consumer’s equilibrium)

The consumer’s preférence scale 1s described by means of his indifference mapping (ie. a set of
indifference curves). At any given period of time the consumer’s money income is given and so
are the prices of the goods, The money income and the prices of the goods define the CONSUTIET’'S
budget line or price line or real income line.

t _ : The slope of the budget line is the price ratio of
Y ' the commodities. The consumer will be maximis-
‘ \ \ | ing utility by operating on the budget line. We

' N\, super-impose the consumer’s preference scale as

\ .'\.\ represented by the indifference mapping on the
Q- : N \‘_\\ g budget line. The consumer attains equilibrium .
' \ S when he is able to consume the most preferred
' commod'ity'bundle {which gives him highest util-

1, ity). In the above diagram this is attained at
point N, where the indifference curve T, is the
highest indifference curve touching tangentially
o\; | . the budget line. The consumer cannot attain the

Q _ B X, indifference curve Iy (Why? Think in terms of

money income constraint). The- utility maximising consumption will be OQ; of X; and OQ; of
X5. Now the characteristics of N is that the indifference curve Iy is tangential to the budget line
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implying that their slopes are equal, The slope of the budget line is price ratio %» while the
slope of the indifference carve is MRSz 24, Hence MRS, 2, = %,

. — MU MU, _ P
Since MRS = HEF];' ‘M".FT;' = ?j;'

We are back to Marshallian eguilibrium condition.

Now we suppose when the consumer is in equilibrium the price of commodity X; falls with
price of commodity X, and MONey income remains unchanged. The budget line rotates abcut
the point A and becoines flatter. The feasivle consumption set expands. The consumer original
equilibrium is disturbed, He now moves to a new point of equilibrium N, on indifference

x T

A

O

Q| 218 . B, '-;)_FX1

curve . The consumption of commoldity' A1 Increases from OQ, to OQ4. Hence we find that
consumption of commodity X, extends when its price has fallen. The total increase in demand
for commaodity X; can be partitioned into two components real income effect and substiiuticnal
effect. In the last unit you have been introduced to these effects. We may now restate them,
When the price of commodity X; falls, given consumer’s HMoney 5hcome, consumer’s resl income
will increase. If therefore, we reduce consumer’s meney income in such way that the gam in
real incotae is wiped off, then we would be eleminating the real income affect. The increase mn
consumption of Commodity X, will be then due to only substitution effect ie. due to a change:
in the relative prices of the commodities, A rational consumer would tend to substitute relatively;
cheaper goods for the relatively more expensive goods. As a result consumer will aiways consume
more of the goods whose price has fallen. Graphically we show this by drawing an intermediate
price line parallel to the new price line and tangential to the original indifference curve. In other
words, if the consumer’s money income is reduced by AC in terms of commodity X, or DE;
in terms of commodity X1 then the consumer would be brought back to the original leve] of
utility (which is Hick’s- way of holding real incorne constant) but even after the money income is
reduced to wipe off the gain in real income the consumer’s equitibrium wilk not be at but N and
Nj. Hence the movement from N to Ny is the substitution affect (by Hick’s method). In other
words, the increase in consumption of commodity X, from 0Q; to OQ is the substitution effect.
If the money income deducted is returned to the consumer so that his original money incorae is
restored, the consumer would move from N{ to Ny (from indifference curve T 1 to indifference
curve I} which according to Hicks is the consumer’s real ircome effect of price change. If price
ratio.is kept constant, the effect of a- change in reai- income can be shown through parallel shiff
in the budget line, Kindly refer to next page. ' :
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* 1t must be pointed out that when consumption of a commodity goes up as a result of increase in

" real income, we denote such commodity as normal commodity. However, when the consumption
of a commodity goes down consequent upen an increase in real income, then such commodities
are calied inferior goods. For normal goods, both the substitution effect and the income effect
work in. the same direction, in other words they reinforce each other. While in case of inferior
goods; the two effects move in opposite direction. Hence for normal gocds the demand curve
wiill be dbwnward s‘ioping since both substitution effect and income effect would tend to increase
the consump’non of the gDOdS when price falls. In case of inferior goods, the demand curve may

still be dawnward sloping in case the substitution effect is stronger than the income effect. On
the other hand if the necdtlve income effect dominates the substitution effect then the demand’

curve will be upward sloping and this happens in case of GIFFEN GOODS (which are infericr
~ goods and for which the negative income effect dominates the substltutlon effect). These are
' 111ustrated in the foliowing diagrams :

Case of lalerior Goods

I\'-.S“'"da“l cant of Norme; Goods

X

A \\ Case of Gitfen Goods

Xy
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Activity 3

a) Study the following diagrams and explain each of the curves

Income Consemption Curve Engel’s C.l._ll."VE

[ER.
i’ g
b 8
o
_TI“ ! .
' |
1 I o B -
’ Expenditure on Foed
X X] -
....... T R
"Il kamaenwa “ae e oena A T T T Frr R s raaetaen
S a e e e ear s rennay s S s A rmaeee i acanasanaaa tersassasasan
Tt s e rweaiassaaaenaeeeaya .

¢} Compare and contrast the income consumption curve with the Engle’ curve
L ] * &% 30 e L R I R v nan s ML T N U R

We will now move to derive mathematically the optimum choice by a consumer and his demand
funciion therefore, using the Indifference technique,

5.4 BDERIVATION GF BEMAND FUNCTION -

We start with two functions :
the utiliiy function, U=1u (x.y), and
the budget equation, B = P,z + Y

Given U = u (xy), for indifference curve,
du = [%;id:c 4 %dy] =0

Note that du = 0, because an indifference curve is an iso

-utdity curve, ie., alongthis curve, the
o4 _ ST S




utility level does not change, even if you move from one point to another.

Now, operating du = 0, we have

%d;& = -—g—:dy
= q:j; = mjﬂ =—-MRS,, M RS,, = slope of the Indifference curve.
¥ . .

Similarly, given B= Pz.z + Py.y, we find
. B P '
T=3 " RY

= 8 __ P
ory=sp —p"

* In either case here, we have the equation of the budget line in the slope - intercept for,

g is the intercept on the X - axis.
B i ihe inferc he v .
B is the intercept on the y - aas.

and %— or '%1 is the slope of the budget line whichi is negative.
¥ A

In the next stage, we may frame the optimisation problem for our consumer as either constrained
maximisation or constrained minimisation problem, and then derive the optimum decision rule
therefrom. ' '

Constrained Maximisation

The consemer intends to maximise utility satisfaction supject to his given budget (income)
constraint. Thus the problem 3s : '

Maximise U = u(z,7); subject to B = Prw + Py
We can state the Lagrangian expression and opérate :
Lo=ulz, )+ XB — Pex — Pyl -

For first order conditions,

— AP,] ':_0 = g;i — APy ... (i)

§E _ féu
i =l
%Z[%_).Py]zoq-%_:)\%; ..... (i)

L (B —Pyz— Pyl =0=B=Puz Puy.. (i
From (i) and (i) we get |

MRS, = fa jbu % ..... (iv)

T Gz by

This is the consumer’s equilibrium condition or his optimum decision rule.
Consirained Minimisation

The consumer intends to minimise the use of budget given his utility (scale of preference)
function. Thus, the problem is : ' '

Minimise B = Py + P,.y subject to U = u, (;c,y)
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Activity 4
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Again, we may operate Wlth another Lagrangian function, L* with another Lagrangin mumpller
A ;

E*=P,m+ Fy+ 2 [ =—u(m,y)1

For first order conditions,
%:[pm_rg_:hn@ﬁ?:;\*g—g ..... )
% =[P, - ,\*‘;—:] =0= Py= A% % e (VD)

% = ‘.ﬁ” u(z,y)] = 0= ff\= w(z,y) .. (vii)

Operating on (v) and (vi}, we get

% = &&= M ES5,, ....[vii)
¥ 5y

~As you compare (iv) with (viii), you will observe that you have the same optimumn decision rule

or equilibrium condition. In either case, the decision variables are x and ¥, given their pricés and
income of the consumer. (We have assumed away the second order-stability condjtion-some of
you may like to vérify that as well.) We may now atternpt an application of this decision principle
(equilibrium condition) to locate the optimum choice by a consumer and derive therefrom, his
demand function.

Example ' ' . |

Suppose a purchase manager has Rs. 8060 available to be divided between two materials, ¥ and
y. The unit price of y is fixed at Rs. 2 by the government. The preference (utjlny) function of
the manager has been estimated based on his firm’s technology asu=3logx+9 log y.- We have
to find the optimum combination of x and v, also the demand function for 1

By applying the rule (iv) or (viii) straight away, we get

Substituting the result in the budget equation, ﬁe have
P = Poz+ Py
Rs. 8000 = Pz + 2[32.B,] = 4z.P,

2000 2000 ‘
or, & = 5= or, P = £ } ........ (x}

Ei’thcr way, we have the demand Junction for x. Also note, given P, we can determine

Optimum choice of x and y combination, because we have in (ix) i’- = g-P__,

1) Derive the demand functicn for x and y, given

v=u(e,y)=[ey+z+y and B = Pz + Py,




you should be able to get thé" followihg results :-

.................

a5 v

5.5 THE REVEALED PREFERENCE APPROACH

.The earlier two approaches are based on the concepfs of utility (in one case, It is cardinal
and in the other, it is ordinal). However, the concept of utility is non-chservabie as well as
non-measurable. The subjective foundation of the approaches has led to attempts by some
economists to develop an alternative approach which is bassed on the behaviour of the consuimer
in a given market. Since preference as well ‘as utility are neither observabic nor measurabie,
‘what we can observe is the behaviour of the consumer ie. commodity bundies they buy at
different price-income situations. This'altemative'theory is bassed on the assumptions aboui

 consumer’s behaviour rather than his preference, The basic premise of the theory is that ihe
consumer’s choice for a particular commodity or commodity bundie reveals his preference for
that commodity or bundle. The assumptions of this new approach are as follows

i)
i)

i)

iv)

'The entire money income is spent during the reference period.”

Only-ene commodity bundle is chosen at any price-income situation. If the situation remains
unchanged, then the consumer’s choice also remains unchanged.

There exists one and only one price-income situation where each commodily bundle is
chosen. In other words, X, cannot be chosen at two different price-income situations.

If the consumer choses a bundle X° when another bundle X' is available and feasible, then
X' is chosen, X° must not be a feasible alternaiive. This is choice consistendy, This is
explained graphically as follows : '

¥ 4
C

A

X(}

Xt

7'xl '

All commodity bundies on ang inside the budgst
line AB are feasible, but the firsi assumption neces-
sitafes that the choice must be made on the bu dget
line. The choice of X° reveals the consumer’s pref
erence over X'. Choice reveals preference.

On the budget tine D, he cannot choose X' be-
cause X° is still feasible. On the budget line EF, X°
is more expensive than X', Therefore, the choice
of X® in one situation and X' in amother situe-
tion is not incensis:taﬁ't. 1 ¢ represents the initiak

. price vector and P represents the new price vector

then the revealed preference axiom would imphy ()

PeX° 3 P°X' and (i) PPX° > FIX Thisis

known: as the Weak Axiom of Revealed Preference
theory (WARP) - '
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Explanation of the Law of Demand

Suppose the consumer’s initial situati
lows: '

B, PP, Py which is represented g
means of the budget line AB and
choice is X°,

consumer’s choice is X', Hence we fi
sumption of commodity X, extends
falls. The substitution effect of the p
will be as follows : We draw the i
price line CD through X° (ie., the
purchasing power is held constant).
the new prices we reduce his money

on is as fol-

aphically by

consumer’s

Suppose next, the price of com-
modity X, has fallen with price of commodity Xo
and money income Temaining unchanged. The

. mew budget line AB; and on this budget line the

d that con-

as its price
rice change
ntermediate

consumer’s
That is, at
income till

: . %, heis allowed sufficient income to buy| at feast the
X0 X4BX, D B, ' . _ . AN

original basket of gocds. The question ts where
will the consumption peint lic on CDP There are
thiree possibilities: (i) On CX? (i) Coinciding with

X® (i} On X°D. In case of (i), the consistency
a*eqmrcmﬁnt would be violated, It cannot coincide with X° since the third assumptign would be
viclated. Hence it must lie on X, Hence the consumption point on CD must be X, Therefore
the movement from X° to X? is the substitution effect. While the movement from [XZ to X' is

the sncome effect. Thus both the effects reinforce each other and hence the price a
demanded are negatively correlated. The demand curve for a commaodity is downw

nd quantity

rd sloping.

Here it must be poinied out that a pesitive income elasticity of demand for a commodity is a-

sufficient condition for the law of demand to be valid in the Revealed Preference
interior goods, the substitution and income effect will move in opposite directions
of il the law of demand can still remain valid. (Why?)

Activity §

Show itlgraphicaiiy that it is only in the case of Giffen Goods that the law of demand is

From the various analyses of demand, we find that the demand for a commodity is
by the own price of the commadity. in other words, demand is considered to be
of one variable only, ie. the price of the same commodity. In reality however, de
commodity s a multivariate function. We can restate the. other factors or influences
-as follows - '

i} The price of @ reiateid item : This can be either the price of substitufe item or a com
item. The demand for goods (like wheat) is positively correlated with the price o
Uoods (nce\ On the other hand the demand for an item (bread) is negatively corr

. the price of a comphmcntary item (butter or ]am)

This factor has a direct effect on t
for a goods (except inferior goods which are, of course, very rare in any economy).

ii) The level of disposable income of the consumer :
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iii) The money supply : The relationship between demand for a commodity and money supply |
- is not directly discernible. It works via income creation.

iv) The level of advestisernent aciivily undeﬂaken by the indusiry producing the gooeis A vigorous
as well as attractive advertising campaign would tend to Increase the demand for a commodity
while a bad advertisement may affect adversely. A few other inferences on demand have been
examined in the preceding unit. ' ’

Since demand is a function of so many explanatory variables 1t is the job of the econometricians

{who are specialists in the empirical measurement of va nable) to separate as well as to identify the
role of each of the sources of influence on demand. The quality of statistical data or information

wouild play an 1mportant role in such cases of estimation.

5.6 SOME RECENT DEVELOPMENTS IN THE THEORY OF DEMAND

The various theories of demand that we have developed in this unit have limited applicability
and usefilness in explaining the complexities of the real world, Hlence some economists have
advocated a pragmatic approeach to the theory of demand. Some demand functions have been
formulated directly on the basis of market data without reference to the theories of demand that '
we have studied in this unit. As stated earlier, a demand function is multivariate function and
such functions can be estimated statistically. Some recently estimated demand functions refer to
consumers as @ group (not as an individual),' and also to commodity groups, like demand for foed,
demand for beverages, demand for consumer durables etc. (rather than individual commodities
within a group). : - '

It must be pointed out here that such an empmcal estimation of demand function is always
beset with difficulties. The foremost problem is the problem of aggregatmn ie. aggregation of
demand over individuals and over commodities (to arrive at market demand and commodity
groups). Index numbers can be used, but there -are problems with index numbers as well. There
© may be estimation prablems. One 1mp0rtant difficutty arises from the simultaneous change of ali
the determinants, which would make it difficult to assess the influence of each individual factor
separately. Of course, improvements in the econometric techniques are supposed to take care
of these problems. Lo '

Another recent development is the use of demand function in a dynamic form. Such a dynamic
demand function expresses the idea that current purchasing decisions are influenced by past
behaviour. For instance it is felt that current purchase behaviour depends on the past levels of -
income and past levels of demand. In case of durable goods, past purchases constitute a stock of
this commodity which definitely affects the current and future purchases of such durable goods.
In case of non-durables (like food, beverages) past purchases reflect a habit whicii is acquired by
buying and consuming the commodity in the past, so that the tevel of purchases in the previous
period influences the current and the future patterns of demand. Another way in which the past
behaviour affects the present is that the more recent of past levels of income or demand have
a greater influence on present consumpt10n pattem than the more remote ones. For instance,
you may be influenced by your income in the last year than by the income carned five years
ago. Demand functions which incorporates lagged values of incomes or other variabiecs {prices,
demand etc.) are called distributed lag modeis> Such a model may be expr essed as follows:

= f(PPi; }’?Y;:hl ---------- Qi1 Qez)

where ¢, = amount purchased currently i.e. in period ©
gg



e
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amount purchased previously in period ¢-1 and t-2

F, == Current prics i£. in period t
Foy= Price in the previous period
¥, = Carrent income

Y- Income in the previous pér_iod

A widely used model, {both in demand function and in investment funciion) is the model based
o Stock-adjustinent principles’ developed by Nerlove. The model is applied to the study of
demand function of consumer durables. Past purchase (stock) of consumer durables fike colour’
TV determines the likely purchase of other products like VCR. Thus the consumer builds up
His.stock of durable items.

Houthakker and Taylor have extended the stock adjustmnent principle to non-durable constmer
goods, giving it the name, ‘habit reaction principle’. Past purchase reflect the consumer habit,
and that influences his current purchases (demand) of non-durables like bread, cipaette efc.

Another recent development have been the Linear Expenditure System (LES). Such LES models
deal with- groups of commeodities rather than the individual commodities. Such groups when
added yield tofal consumer expenditure. &. Stone was the first to suggest it. The LES gre usually
- formulated on the basis.of a utility function from which demand functions are derived in the
normal way. In this regard, it is similar to the indifference curve approach. However, the LES
differs in that it is applied to groups of commodities between which no substitution is possible,
- The utility function is additive i.e.. total utility is the sum of utilities derived from the various
groups of commodities. For instance, suppose that ali commodities bought by the cor| sumer are

grouped In five categories,

A 1 Food and Beverages _ g
B Clothing :

C : Consumer durables

D : Household operative expenses

B : Services {Transport, enterfainment etc.).

The total wtility U = > . U;
- -1

ie. U = Usg+Ug+Up + Up 4+ UE

Additivity implies that the utility of the various groups are independent, i.e. there is no|possibility -
_of substitution between the goods {Do you note the similarity with the Marshallian! theory of
demand). Substitution is possible within groups but not between groups. The consumer buys
some minimum quantity of each group, irrespective of prices. The minimum quantitics are called
the ‘subsistence quantities’ (they are minimum requirements for keeping the consumer alive).
The income lefi is allocated among the various groups on the basis of prices. Thus the income of
‘the consumer is split into two parts — subsistence income {spent on the acquisition of minimum
quantities of various commodities) and the supernumerary income (incomeleft after the|minimum
-quantitics are covered). In this approach, the income cffect is thus given a new dimension,

Activity &

- 3) State clearly but briefly:
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i) Stock Adjustment Principle

P R I I L I L R R O B I I T R R R R N LR R

------------------------------------------------------------------------------
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-----------------------------------------------------------------------------

b) What is the basic difference between the above two : (2) and (b) with respect to the analysis
of demand determinants? ' '

-----------------------------------------------------------------------------
...............................................................................

.............................................................................

¢) How is ‘subsistence income’ different from ‘supernumerary income’? Why is distinction
relevant in demand analysis? : '

.............................................................................
..............................................................................

.............................................................................

5.7 THEORY OF CONSUMER’S CHOICE UNDER RISX

When you concentrate on a multivariate demand function like the one you observe in a disivibuted
lag model, vou will find that price expectations play a-very important role 2s a2 demand determinant.
The price likely to-prevail in future is equally important as the prices prevailing in the past and the

. prices prevailing in the present. When you are considering the role of expected future prices as a
determiniant of demand, you are considering essentially the risk-and-uncertainty factor associated
with the future.

In this context, we would like to make a passing reference to the theory of consumer choice under
risk and uncertainty as developed by authors like Vor-Neumann and Morgenstren. According .
to this theory, if the consumer satisfy certain crucial axioms like “Complete ordering, Continuity,
Independence, Unequal probability and Complexity”, then his utility function can be derived by
presenting him with a series of choice between a certain outcome on the one hand and a
probabilistic combination of two uncertain outcomes on the other. The utility function thus
derived is unique up to a linear transformation and provides a ranking of afternatives in situations
that do not involve risk. A consumer maximises expected utility,.and these utilities are cardinal
in the sense that they can be combined to compute expected utilities and can be used to compare
differences in utilities. The expected utility so calculated can be used to determine the consumer’s” -
- choice and demand decisions in situations involving risk.




Activity 7

1 a) Refer to the book : Micraeconomic theory by J.M. Henderson and R.E. Quandt (2nd
ed.) ch. 2, section 2.9 and define the following axioms :

1) Comple ordering axionm @ .. ouveeeeeeeiienneerrinenarenena :

...................................... LI I N e R I L R R ]
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b) Recall the axioms of Revealed Preference, How do they compare with the above set of -
AKIOMS. ' '

' 5.8 EXCEPTIONAL DEMAND CURVES .. |

You have seen that the normal demand decision of a consumer is to purchase more when the

price falls and to purchase less when the price rises. That is how you get downward falling

demand curve. However, under certain circumstances, the consumer may purchase less as price

. falls or may purchase more as price rises. This violates the law of demand and we get exceptional

. demand curves. We have already indicated such circumstances. Let us now take a stoclﬁ of these
condifions. :

1) If the commeodity in queétion is Giffen type of inferior goods, with negative income effect
outweighing the substitution effect, then you may get a backward bending demand curve of the -
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type illustrated here. As price rises, the purchaser’s dcmand extends for commodities like staple
food items. '

'2) In the case of spccuiarwc demand -also, you-may encounter such exceptional demand curves,
For example, a price-rise may be expected to be a prelude for further risesin future and therefore,
people may start buying more. This happens for items of daily necessitics sulnects to sudden
scarcity in the market. It alsc happens with regard to the demand for shares in the stock market.

3} Another exceptional condition is that of derived demand. For example, the demand for labour
in an electronic industry is a derived demand. Tf there is a growing market for elcctronic products,
_ the demand for labour may go up, even when the wage rate (i.e. the price of abour) goes up.

4) Sometimes, the consamers who are very much concerned about their status, prestige, €go,
snob appeal, may not caré for price escalation and may continue to buy more. In fact, some of -
them buy more (of say, diamonds) only because the price is too high and others cannet afford
-it. Such articles are called items of osfentatious expendifure or COMSPICUOLS consumplion.

5) In the case of complementary goods afso, you may observe that related prices CYeTCise SO
" much influence that the own-price of the product ceascs to be a determinant of demand. When
the price of petrol goes up, the demand for driving your own vehicle comes down, even if car
‘prices may be unchanging or falling.

Activity 8 -

Under cach category listed above, think of more examples and put them down.

Noe. Cases : ~ Example

W [0 [ R ] =]
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5.9 SUMMARY

in the eartier unit, we introduced you to a set of demand concepts In this unit, we have
attempted a theoretical analysis of various determinants of demand. In the process, we have |
referred to alternative approaches (theories) [ike traditional utility approach, modern indifference
curve technique and the recent revealed preference approach. We have also-made reference
to some very recent constructs such as theory of choice invoiving risk, distributed lag model,
stock-adjustrent principle and habit reaction principle, and linear expenditure system. An
overview of these theoretical developments suggest that for analysing consumers behaviour

* (demand decision), it'is important to distinguish between a single-commeodity consumer and
multi-commodity consumer, and also between groups of consumers (market' demand) and
groups of commodities (consumption basket) purchased by a consumer. Additionally, we have
also deals with the distinction between choice and preference, preference intended and actual
purchase conditioned by con\tramts and between certainty and risk with respect to a consumer’s
decision environment. The analysis of demand decision 1s a very complex task; you have to
struggle through a lot of theoritical developments in microeconomics. For purposes of managerial
economics, you have to go beyond theory and attempt appiication of some of those hypotheses
in real world business situation. From this standpoint, you should try to understand the basic
concepts and basic hypotheses before you attempt their application. We shail now take you to
corncepts of demand forecasting in the next two fort! 1coming units. Our idea is to take you now _
from theory to empiricism. The demand functions, statistically estimated and constr ticted, their .

- intraduction and their use as a basis for demand forecasting and forward planning by the firm :
all these are now going to be your concern. Surely, such concepts, techniques and measurable
magnitude have a lot of relevance for practising managers.

5,28 ADDITIONAL READINGS _
Baumol WJ - Economic Theory and Operations Analysis (4th ed)
Kabtoyiannis, A., Modem Microeconomics (2nd ed.)

Ferguson, C.E., & Gould, I.P., Microeconomic Theory (5th ed.)

501 SELF-ASSESSMENT TEST

1 Compare and contrast Indifference Curve Approach and Revealtd Preference Approach

with the traditional utility approach with respect to assumptions, concepts, techniques and
decision rules (equilibrium condltlons)

2 Review some of the recent developments in demand theory whlch provide # pragmatic
approack to the analysis of demand decision variable.

3 Make a list of factors which may determine the demand for,

4} engineers in a construction company
b} a consumer durable items like refrigerator
¢) 4an intermediate goods like cables

Analyse the common facters.

4 Draw the following :
a) an Indifference Curve illustrating the trade-off betwce'n. leisure and-labeour;
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- b) an Engel Curve relatmg income and: essentlal expcndlture on food
¢) anormal demand curve derwed from the price- consumptlon curve and .
d) .an exceptional demand curve.

5 Why do people purchase more of the following items when their prices go up?
“a) Kerosene . g c) Sweets - '

“b) Car accessories "d) Shares

i

- [Name the relevant demand hypothesis you have used as an aid to your explanation].
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UNIT 8 DEMAND ELASTICITIES AND
DEMAND ESTIMATES

6} Introduction

6.1 Obijectives
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6.9  Summary '

610 Additional Readings
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6.0 INTRODUCTION

In the previous two units, you have been introduced to demand analysis, wherein vou have been
told about various influences on the demand for a commodity as well as the alterlnative ways of
explaining consumer’s behaviour. Tn particular, you have been exposed to the law of demand,
and the demand function (ctirve) for a commodity. The demand schedule and the demand curve
indicate the direction of change of demand when price varies. Such a demand cufve, individual
or market, would in no way indicate how responsive is the quantity demand t(r a change in
the price. The intensity with which demand reacts to price change camnot be captured by the
demand corve or demand schedules. Hence we need to introduce a very significant concept. viz
elasticity of demand. This concept and measure of demand elasticity has a ot of practical use
for business manager. Statistically estimated, empirical demand functions give us Jir{formation on
elasticities. Such management information lies at the root of corporate planning|and business
policy decisions. ' :

l?xfter reading this unit, you should be able to:

® define the concepts of elasticity

s measyre the elasticity coefficients _

¢ ciassify different types of demand elasticity
]

®

iocate the determinants of demand elasticity
interpret empirical demand functions

The concept of elasticity in economics is actually borrowed from physics. In physics, if is supposéd -
to show the reaction of one variable with respect to a change in the other variable, on which it
is dependent. Elasticity is an index of reaction. '

In economics, we define the demand elasticity of a commodity with respect to'its price because
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demand depends ori price. We use the c\on'cept'of (price elasticity of demand) to measure the
degree of responsiveness of the quantity demanded with respect to a change in the own price of
the commeodity. It indicates the eytent to which demand changes when price of the commodity
changes. Formally, it defined as the ratio of the relative variations.in the price. In other words,
price elasticity of demand is a ratio of two purc numbers; the numerator is the percentage
change in quantity demanded and the denominator is the percentage change in the price of
the commochty In fact, instead of pcrcentage change, one can also take proportinate change.

‘Denoting elasticity by e, we have

— AQ . AP
€= Q - P

where A represents any incremental change in Q and P.

‘If we use infinitesimal (very very small) variations and employ the caiculus of derivative, the

above formula becomes. -

e—dQ P
T dptQ?

Three points must be noted at this stage :

1) "You may observe that price elasticity ¢ thus becomes a ratio of marginal demand @

".I to average demand Q, should we say- that elasticity is an extension of our concepts ot
| incrementalism and marginalism.’

2) Elasticity is a unitless or dimensionless concept. It is just a pure number.. Here it can
| be pointed cut that one can use the slope of the demand curve to express how guantity
changes when price changcs since, the slope measures the rate of change of one variable
in relation to another variable. But slope is not a pure number. It is dependent on the
units in which the variables are measured. ¥f we change the unit of measurement of the
variable, the slope will change (for instance kg. changed into gms.). Hence one cannot
use the slope of demand curves fo compare across commodities, when they are measured in
different un1ts We need a measure which is free from the units of measurement; ¢lasticity
is such measure. Consider the relative variation of the guantity _C? ‘We cannot alter the
" ratio simply by changing the unit .of measure as both the numerator and the denominator
are expressed in the same unit. The same is true of 5= AP . Hence elasticity is a pure number.

Consider a linear demand curve. The slope of the demand curve is dP/dQ which is in the
followmg diagram PM/MB. Elasticity at pomt P on the demand curve is o

P glc)pe of Demand curve
e=29 2 ;
T dPTTQ
v N
or
b o ' &
€= 45 = slope of the ray from the origin £
aQ ) .
through point P: slope of
demand curve,
. PM
Hence ¢ = $55
5 ™ME

O . L
-3) The coefficient of elast1c1ty is ordered according to absolute value as ‘opposed to algebraic

value Hence an elastlaty of -2 is greater than an elastlmty of -1 even though algebrajcally
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the opposite would be true. Why does elasticity have a negative sign? If the demand curve
slopes downwards from left to right, it follows that if P is greater than zero (ie. price
‘ . increases), demand must necessarily be less then zero ic. the quantily demanded must
contract. Hence as long as the demand curve siopes downward, € will aiways have a negativ
value. If you keep this in your mind, you can ignore the negative sign. '

Activity 1
‘ | a) How is the slope of demand curve different from price elasticity of demand?

------------------------------------------------------------------------------
-noo---_-.--n--.ue-‘--s-c.-;sn--nuson--.--u-ao.cow-u-uu ooooooooooooooooooooooooo
oa.-u.luacl.nn:_ﬂl.t-ulllt'n¢¢u-wn-l.ul.u.ln.ln.n.o-on-lto:l..u --------------
----------------------------------------------------------------------------------
T I T T T
----------------------------------------------------------------------------------

-----------------------------------------------------------------------------------

5.3 COMPUTATION OF ELASTICITY CORFFICIENTS

You may use two measures of elasticity :

a) ARC ELASTICITY if the dgta is discrete and therefore incremental changes are measurable,

b) POINT ELASTICITY if the demand function is continuons and therefore only marginal
changes are calculable. _ : ' .

Example

Let us see how one can calculate elasticity when the price change is finite (i.e. elasticity measured
_ over afinite siretch of demand curve). The price and quantity situation:s are given in the following
table. We want to calculate easticity when price changes from Rs. 4 to Rs. 3 per umit.

FK
Price of Quantity demanded A
. Commodity X of Commodity X
 {in ®s.) (in Xg.)}
: . 4 a
5 10 ' i
4 16 . - ;
3 25. z —r\b
L I
2 30 __ RN
i 34 | - G "
. ' I ] 0\
. } .
- o 1% K \B -
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When price changes from Rs. 4 o ' Rs. 3, AP =3—Rs. 4 =-Re, 1.00 (i.e. the price change i
negative since it is # price fall). The change in guantity demanded is AQ = 25-16 = 9 (Quantity
~change is posifive). - '

o= 582 = MY — —9/4= 225

‘Now if we calculate the elasticity when price increases from Rs. 3 to Rs. 4 we find that for the -
same stretch of the demand curve, elasticity would be different.

e= 402 =YL = —9/25 %3 =3 =-1.08
The question is, how is it that we get different demand responses for the same range of price
change? The answer is that our initial quantity demanded and price have been different. When
we calculate for price fall, they are 16 for initiai quantity demanded Rs. 4 for initial price. When
“we caiculate it for price rise they are 25 for initial quantity demanded and Rs. 3 for initial
price. Hence efasticity tends to depend on our choice of the initial situation. However, demand
response should be the same for the same finite streich of the demand curve. To gei rid of this
dilemma created by the choice of the initial situations, we take the arithmatic mean of the iwo
‘quantities Q and the mean of the two prices P. This gives us a concept of ARC elasticity of
derand.

ARC elasticity = QAJr%L PE‘;J

or e = A2 PutP
’ AP Qott

" Where G, and ¢); are the two quantities corresponding to the two points on the demand curve.
Similarly P, and P; are the two prices.

Activity 2

You can verify in the above numerical that the elasticity wiil have the same value whether you
consider a price fall from Rs. 4 to Rs. 3 or price tise from Rs. 3 to Rs. 4.

ARC elasticity is based on the notion of average. When we make the ARC small {for non-
lincar demand curves), the arc eiasticity tends to point towards elasticity (the elasticity which
we considersd to start with), In other words,_ the limit of arc elasticity as A F tends to zero IS

‘point elasticity. ' : '

; e 29 Yot — 32 P
ie. Limit 55 o Pll =259
AP - O

For an infinitesimal {very very small) change in price we use point efasticity. However for a ﬁmte
change in price- (however smali that change may be), one must always use arc elasticity formula,

 Another Example

Consider the following demand function Q=10 GSP you are asked to find elasticity at P = 1.
‘The formula to be used is point elasticity ie. ¢ = a“. g g

dP

The first step would be to calculate 49 of the demand function (which is the first derivative of
| | 109




the-demand function).

Given (O = 10—-0.5P,

= = 0.5, and 2=2 becaus_e when P = 10; Q will be = 10—0.5 (5} = 5

1&10‘@.!6:’-19!lci

.i ar g
f € = —0.5 (10/5)
e=—0.5 ()
e=—100
Activity 3

' N
- a} Given the demand function, Q = 2610, 4P, find the elasticity when P is Rs. §.°

-----------------------------------------------------------------------------
------------------------------------------------------------------------------

-----------------------------------------------------------------------------

b) Given the foliowing table find elasticity of demand when price falls from Rs. 8 to Rs. 7.
Remember that it is a finite change in price, hence ARC elasticity must be used.

Price of | Quantity i '
Wwheat demanded Price elasticity of demand
{in Hs.} of whegt
(in Kg.)
10 S 100
9. 125
8 140
. 7 . 160
6 170

You may wonder whit do these calculated coefficients of elasticity really meTn. You have to

interpret the value coefficients.
Interpretation of Elasticity Coefficients

The sign only shows the direction of change. The negative sign shows that price and demand
move in opposite direction. Elasticity shows the proportion of change. Suppose the value of
elasticity is -1. To start with you may ignore that negative sign. The interpretation of e = /1/
would be that a2 1% change in price would lead to a 1% change in quantity demanded. If price
falls by 1%, demand would extend by 1%; if price rises by 1% demand would |contract by 1%.
In this case, demand s said to be of unitary elasticity.

Suppose e = —2. A 1% change in price would lead to 2% change in quantity demanded. In this
-case, demand is said to be elastic. The consumers respond by buying significantly more when
price falls and buy sign_iﬁcantly less when price rises, Whenever, demand changes more than
price (in opposite direction) demand is said to be responsive and hence demand is said to be -
relatively elastic (ie. elasticity is greater than one). i '

Suppose ¢ = . 1t means that cven if there is no change in price, demand changes significantly;.
110 . .




demand is said to be infinitely elastic.

Suppose ¢ = —8.68. A 1% change in price leads to = less than 1% (in fact 0.8%}) change in the
quantity demanded. So long as the demand curve is downward sloping, the buyers will buy niore
when price falls, and buy less when price rises. However in this situation the response is not
‘significant. When price falis, the extension in quantity demanded is not significant. Similariy,
the coniraction in demand may be insignificant (very small) when price varies. The demand is
said to be relatively inelastic or less elastic in this case. In the exireme case, suppose ¢ is zero i.e.
demand does not ch'ange at ail, even when price changes. Demand is perfectly inelastic (totally
unresponsive) to change in price. In terms of diagram, we may illustrate cach of these cases :

L

P":: /|\ : Px 4
'—‘*i e ] sz o
[T —l_ R e E T T
| . i r i b,
| ! ‘ l
| - f |
e - !
1 Ly } ) B0,
o .
P, A i e=0{
S P,
e P s e v Dx
‘L HAY-ESH 1 )
|\ p, ]
l |
o N Gl
Q.
Activity 4
Complete the table below :
Unitary elastic BAQ = RAP
Relatively elastic exl
Perfectly elastic RAP =0
Relatively inclastic e<l
Perfectly inelastic %AQ =0
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- two segments of the horizontal axis identified by the intersection of the tang

_ elasticity-at P is also equal to PB/AP the ratio of the lower segemcn f of thc de

- The main advantagcs of measuring elasticity geomctnca[!y 1s that it allows us o
 of varying elasticity straightway, as we move atong the demand curve. It can be [seen from the

6 4 MEASUREMENT OF EIASTICITY

In what follows we will show two methods of measuring elast1c1ty

Geometrical (diagrammatic) method and' arithmetical (tabular') method,

i A geometncal way of measuring the elast;mty at any pomt on a demand £urve is now in -

order.
A P

at point P is

—d p 4
— 4P . Q ._%%

K dﬂ_ .

O

-

B
demand curve, hence is equal to Pncc is equal to PM and quantity is equa

e — f~ _ MB PM
~ Om/PM = PM OM
_ MB
= oM

In other words, the pnce eiastlclty of .demand is measured graphjcally by t

conmdered with the horizontal axis and by the perpendicuiar from that point o

triangles) or MB/PN = PB/AP. Hence elasticity = - MB/OM can be writien as equal

the upper segmcnt

and equating the ratio of sides). Gboviously, if the demand curve were linear, this
be further simplified as the tangent to the cu:ve at a point would coincide with

Consider point P on the demand curve D, in

‘the adjacent diagram (we have taken a non- _
linear demand curve). Draw a tangent line AB
at point P on the demand cyrve. Applying -
point elasticity formula, it follows the elasticity

a5 1s the inverse of the slope of the

I'to OM,

€ ratio of the
¢ to the point
the same axis,

i we now consider thc similar triangles APN and PBM, then AP/MB {from pmp&mes of smular

to PR/AP, i ie.
mand carve to

~In the same way, you can show that clastlmty is equal to ON/NA (takmg again gimilar triangle

method Wguld
he curve itself.

grasp the law

previous diagram that the ratio PB/PA falls as you move down the demand

1ve, since PB-

decreases and PA length incteases, At point A, PA is zero hence in the limit, elasticity is infinite
(PBIO) ‘At point B, elasticity is zero since PB is zero. Herice elastu:lty falls f'cam infinity to Zero

as you move down a linear demand curve.
Actlvity 5

It is'pointed out that two demand cizrves orlgmatmg from the same point on the

have the same elasticity at a given price. They are called isoelastic demand curve)
‘on the follomng diagram and explain why pnce elasticity i is the ‘same along the two curves,
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- .' Hmt

Cornpare elastlr.lty at pomts E and E1 by the ratlo

- method outhned abo ve.
S TErrrrrresessnae ----------------------- ki \\\\

ii) Another method whlch can be used to measure the price elast:cn“y of demand is the Ouﬂay
method or the' total expcndlture method or the total revenue me fhod '

Consider the followmg ,table

:Case No. Price (Rs.}) Quanary Total revenue Elasticity
@ (Q) | spemton {e) :
o B | Expenditure '

R=(Px0)

| e e | e
: S5 8 . 40 -' o
o 0 ] 4 ] a0 L est
' ' 5 2 . |40 '
m w0 e ] e e<t B
'_..Acnwtys

~'Instead of a price fall, now assum= a prlce rise whlch is followed by contractlon of dcman d as
o shown in the table below. Filt in the blanks. : o

‘\.jf-_ Cases Price (Rs. ) ! _"Quan_a_,ry. _ -: }eqpen'dit_urc o Elasticity
- so b0 |
- 00 .60 | |
| b 50 - : | ‘.:;._' S 5,000 o _ ' ' | .‘j
‘ ' 1_0(_] ] - | 4800 - ' o

'_You may now observe that

i If the elasnmty is unitary (equal to. one) a modest varlatron in pnce in elther ﬂuectlon wilt
~ have no effect on the total expendltu:e of consumers. Total expendlture on\f he commodlty
‘will remain constant wlnether prlces rise or-fall, : _ e



b) Consider the following data and then fill in the blanks,

FPrice of X Caiantity of Toral Averape Marginal Price
i {in rupees) X (in units) revente.- revenue reveniie etaﬂricity
(in rupees) (in rupees) | (in rupees) | coefficient
18 00 ' 1000
G 140
& 190 o : |
7 210 _ o _ t]
) 228 ‘ '

Now consider the demand curve in a hyperbolic form - ‘
— —n -— o

Q@=aFf "ory = P

where a and n are constants. '

‘ You may operate on it to estimate the price elasticity of demand. You know that the measure
T6f point elasticity is ' ‘ ]

= 4G P

=95 5
From the above function,

94 —naP* 1 and

r_ P

QT aFn

- - 4 P 4 pr—L P —n !
Thus e =  pg=0n P

Thus the power term of P is the measure of constant elasticity. Tt sziys if P changes by 1%, the -
guantity demanded of Q wilt change by n%. '

_ You may also note that if you take a Eog-'lin.ear transformation of the above ﬁ| ncﬁ_on,
Q=ap |

You get,

Log 3 = log 'a'+ n log PI

Thus /n/ may appear as an estimated regression coetficient which measures elastiL’ty. This is
useful in the context of interpreting statistical demand functions.

6.5 TYPES OF ELASTICITIES | |

So far, we have considered only direct price elasticity of demand,

. You may remember that demand depends not only on own price but also on other facrbrs. :
. For example, it may depend on the prices of related goods like coffee and tea (substitutes) or
coffec and sugar {complements). In order to evaluate the effect of variations in ithe price of

a product (tea) on the quantity demanded of another product {coffee) we define

ross {price)
elasticity of demand as follows : : : T

The sign of e reflects the relation which exists between the two goods. In gén‘_cral 'w'é
have: : ' s
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i) e;;>0 then i and j are substitute goods. In other words an increase in the price of jth goeds
" (say tea) increases the quantity demanded of the ith goods (say coffee}. Hence the sign of -
cross elasticity will be positive (because of positive correlation between changing pnce of

the jth commodity and units of the ith goods demanded).

ii) ej; = 0 if and only if i and j are independent goods {not relatéd)'

_iii) e,3<0 implying i and j are complementary goods. An increase in the price of the Ji, goods
(sugar) reduces the quant1ty demanded of the ith goods (tea). Henoc the relationship is
negative correlation, thus cross elasticity is negative.

The greater the absolute value of €,;, the more intense is the refationship (of whatever kimed)
existing between two goods. '

¢) Another type of elasticity is income elasticity of demand. This measure the degres of

" responsiveness of quantity demanded of commodity or goods with respect 16 a change in
the level of income of 2 consumer, other things remaining constant (fike prices eic.) ¥t is
given by the ratio —3 IS5 AR

Where R stands for total income (expendlture) Ttis the ratio of percentage (or pmportlonatc)
change in quantity demanded to a percentage (proportionate) change in consumer’s income.
For a finite change in income we use arc elasticity formula, and for an infinitesimal changs
in income point elasticity is used. '

AQ R.+R;

Income elasticity e, = Bt “R
Activity 9
" a) At successive stage of income change, calculate income elasticity of demand.
Income of consumer (R) | Quantity demanded - Income
(Rs.) : of ready made _ elasticity
' shirts (In units} _ {es)
500 ' | 100
1000 . 150
2000 185
3000 , _ 225
4000 _ 300

b) Determine the income elasticity at pomt N in the following diagram.

o, . ' _ K, / Where E, is the Engle’s curve for eomrrodzry X
™ _ / / (relating income and consumption of X} Use the
' / point method to determine income elasticity at M.

Is it equal to one, greater than one or less t_han
one?

T R A R TN R B L L L L Bt
.........................................

.........................................

..........................................




Few points about income-elasticity rnust be noted :

13 Unlike the prlce elasticity- of demand which is always negative, income elasticil
positive except for inferior goods.

iiy The value of income elasticity provides us with information regarding the class :of

question. For necessary goods, income elasticity is less than one; luxury goor‘la's-

logically if you remember the concept of income effects on demand.

is always

goods in

will have
income elasticity greater than one; for inferior goods, it is negative. Normal goods are goods
for which income elasticity is positive but less than one. You should be able to establish it

iy Imcome elasticity varies along a given demand curve. In general, empirical evidence tends to
suggest that for a wide range of goods, income elasticity of demand is a decreasing function

- of income, which means that income elasticity falls as income increases. This is due to
the fact that in general, individuals tend to modify their consumption pattern rather than

increase their purchases of the same goods, when faced with increasing levels OW i

vy The weighted sum of income elasticity of demand for various goods must add u

ncome.

p to one.

Let us suppose that the consumer’s income increase by 20%. His consumption of some

goods may increase by more than 20%, that of other goods may increase by lessthan 20%, _

and that of yet others may actually fall. Since by hypothesis, the entire income

ust be all

spent, there will exist some forms of compensanon between groups of goods. For instance - '

for two gocds

’mlﬁl + ?Rzgz =1

Where 81 and 85 are income elasticity of demand for goods one and two; ‘but 7IJJ] and my

are the plopor’rmﬂ of income spernit on goods one and two.

™"y = —‘Ri‘— and vy = f-?%l

dh} Elasticity of Goods Substitution measures the ease with which one product can be ::ubstit'uté\d
for another in consumption, It determines the rate of substitutability between two goods. It can

be measurad at a po’int on the indifference curve as

§— AXR/X1 ) Aldey/de)
= Th/X. da3 [y

where Xy and Xy are, if you remember indifference curve approach, the guantities of two goods
consumed ’\(—1) Is the variation in the ratio between the consumption of two goods. ‘i*l is

the MRS (Marginal Rate of Substitution and) A(d—ml) is the variation in MRS. In ot}
& like ali elasticities is the ratio of relative change in the ratio between consumption ¢
goods to the relative change in the MRS. It would vary between zero and infinity.

er woxds,

Ly

f the two

£} Elasticity of Demand with n:espect to Advertisement is the ratio of percentage change in
the quantity demanded of 2 commodity (Q) to percentage in the advertisement outlay on the
- commodity {A). It is also called promotional elasticity of demand or advertisement elgsticity. It

plays a very important role in the context of marketmg management. Yon may ha\Jc a point

f*ldsnc;ty meastire of it as,

0 4
€= 3f 0

f) Elasticity of Price Expectation is defined as the percentage change in the level of future prices

{Fi41) expected as a result of a change in the level of current prices (P;). Formally i

FE = ieff_-ﬂ___x_ :
dPy Pysy

-1i8

tlS




It measures the ratio of the percentage rise in expected future prices to the percentage rise in
- its current price. When -an increase in current price is exjiected to result in an equi-proportional
increase in future prices then E = 1. If increases in future price is ‘more than proportional to
. ¢current price rise, tlgen- F is greater than one, for less than proportional increase, E is less than

Gne.

Activity 10

“a) If you complete the fallowing table, as an exercise, you should be absolutely clear about the
concepts and measure of different types of elasticities: : ' '

demand for consumer durables.

Note .

The asSurnption is a restatement from the genei alised dem
earlier except that D, and a symbel has been replaced by
expenditure on consumer durable, 19 for discret.jonary income, and €g’

Values Zero Cne - Infinity . Grea ter Less
Concepts C ) than one than one
¢ e _g | de_dpiar o | AL a | KoL
€ |
€r )
Ca '
E
5) In the above table, the symb.ois stand for : B
Elasticity Assu mpl{ on.
e= oﬁrn price or direct price i . _ |
elasticity of demand Qo = a(P5)
€ij = - (e
e, = Qe =1 (R)
o - Qu-a ) N
5= x;;)'(;, =x (MRS 21.22)
E= Piy1 == P(Pt)
¢q = Discrétiona’ry incc;mc elasticity of Edclz xvi )

and function you have seen
()., and that gd. stands for.
15 accordingly

termed. You should now be in a position to coin &0y term of elasticity or use a symbol
which has a typical appeal to you.




. 6 6 DETERMINANTS OF ELASTICITY

" So far we have been mainly concerned w1th the deﬁmtron and properhes of Varrnus concepts of_
elasticity and’ their measurement, We riow discuss the factors which de: termme| the value of a
given elastlaty We will conﬁne our refe: rence to price elasticity only. - ! )

' |

' About the determmants of ‘this elashat'y, the: followmg facturs are relevant |

i) The extent of substitutabihty between gnuds : Larger the number. of substltutes
avallable to a product, the rmore wilt be the elasticity of demand ‘the smaller the
number, the less elastic the demand. For example, consrder TV set for the first type
and salt for the second type ) S S :

i) The nature of the goods :- A, product which accounts for a hl h percentage of consumer’s

totai expendlture is charact¢=r1sed by high elast1c1ty You may now examme why salt is
inelastic. : !

fii) The importanee-of the gbndq A product which aoc:dfunts for a hlgh percentagc of_

consumer’s total expendlture 1S characterlsed by high elastlc:lty You may now examme
why salt is inelastic. - = : : _ : i C o
iv) The price of the pruduct 1tself :. " Highly priced gorods tend to have elastlc demdnd
while lower-priced good:s have less elastic demand;, The expression ‘hxghly priced” is -
normally taken to mean a price at which the quannty ‘that the consumer plans to- buy

_1s.close to zero. For ex.imple consnder a product like refngerator

V) Whether demand can b»e postponed or not : When price has risen and demand cannot

. be postponed, that wili make demand. less respfnnsrve to price rise than |when demand
can be- postponed. : :

'vi) Price expectation of buyers : When the prlce of the goods has fallen a.nd the buyers

~ expect it to fall further, then they will postp one buylng the goods and lthls will make
demand less resporisive. On the other hand if they expeet price to go up then they will
speed up purchase which will i mcrease ela:;ttc:ty ; .

vii) Time aliowed for makmg adjustment in mnsumptmn pattern : In the short—run it-is
very difficult to change hablts Hence the: short-term demand is less responswe to price
.change. The longer the time allowed- ffar making ad]ustment n con%umptlon pattern,

the greater will be the clasticity. The: cransumers in the long-run would Ibok for better
' substltutes Hence the elast1c1ty mcrea;ses in the long-fun. ' i
o P
Actlvity 11 !
T]_li'nk about the determi'nants of other efas"tieir_-ies and jotidovm _the additional pdints if any.
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6.7 MANAGERIAL USES OF ELASTICITY CONCEPTS

Regarding the 1‘mporrancé of the concept of elasticity of demand, it must be pointed out that the
concept is useful to the business managers as well as government managers. Elasticity measures
help the sales manager in fixing the price of his product. The concept is also important to the
economic planners of the country. In trying to fix the production target for various goods in a-
plan, a planner must estimate the likely demand for goods at the end of the plan. This requires
the use of income elasticity concepts. ' '

The price etasticity of demand as well as cross elasticity would determine the substitution between
goods and hence useful in fixing the oufput mix in a preduction period. The concept is also useful
to the policy makers of the government, in particular in determining taxation policy, minimum - '
wages policy, stabilisation programmes for agriculture, and price policies for various other goods
(where administered prices are used). ' : :

Activity 12
1) Why are market researchers interested in the price elasticity of demand?

..............................................................................

e R I I B LI B B LN

-------------------------------------------------------------------------------

6.8 EMPIRICAL DEMAND ESTIMATES

All managers are concerned with empirical demand estimates because they provide summary
- information about the direction and proportion of change in demand, as a result of a given

change in its explanatory variables. From the standpoint of control and management of external
 factors, such empirical estimates and their interpretations are therefore, very relevant.

Empirical studies of demand are of three broad types — consumer surveys, statistical studies
and experimentat surveys. .

Consumer surveys are concerned with the purchaser’s intentions. They help in sales forecasting
" rather than providing information for price policy making. Such surveys thus reveal the ‘iikely’
demand which may not coincide with ‘actual’ demand.

Statistieal studies of a rudimentary type such as trend analysis, postulate time series of the single
independent variable. Such studies normally ignore the important determinants of - demand

such as prices, which are controlled by the management. More sophisticated statistical analysis - '
using multiple correlation and regression techniques, is capable of isolating and measuring the

fluctuations in demand which occur in response to principle demand determ-inantg,;li_ke price and
disposable income. ' o o
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- Experimental surveys or controlled experiments can estimate the influence of important demand
determinants under management’s control. However, care must be taken to reduce the effect
of unimportant variables to a minimum Sometimes, stirmulated exercises are also undertaken.

-The most reliable method of cshmafing the demand functlon is to combine the controlied
experiments with statistical studies. In fact, in empirical estimation of demand function, there is’
no escape from statistical techinigues.

Some of the statistical demand functions which have been estimated are reproduced below.
What is important for you to note is the methodo!ogy and ﬁndmgs which may serve as a basis
for managerial decisions.

1} The demand for & categories of consumption : Deaton and Muellbauer (1980) have used
a comprehensive approach based on time series data on British consumpticn, spanning 21
years up to 1974. The reported income and price eiasticities are showu the following.

table
Consumption category Price Elasticisy income Eljfsz'iciiy
Food ' 0 (or negative) 021
Clothing 092 _ o 2.0
Housing ' 03t - 0.03
Fuel . 028 167
Dirinks & Tobacco 060 y T 122
Transport & . '
Comminication . 121 _ 123
Other goods 0.72 ' 1.21
Other services _ 0.93 : 1.40

The naturc of commodities should explam why price elasticity is generally lower than income
_ .eiastlmty

2) . The. demand for efectricity : Chapman, Tyrrell and Mount (1972} used a ¢ombination of
time series and cross section data for the years 1949 to 1971 for U.S.A. They estlmated that
the price elasticity of demand for electricity is about 1.3, income elasticity o demand is 33
and the elasncn:y of demand for electricity with respect to the pnce of natural gas is 0.15.
Positive CT0SS eiastncnty 1mphcs substitutability (through mass) between electmty and gas.’

3} The demand for college edncation : Hopkins (1974} considered higher educatmn (4 years
- bachelors degree programmes at a college or university) in U.S.A. as ‘an economy good’, He
viewed education at 2 private institution and education at a public institution as ‘different
goods’ and estimated separate demand functions for each. He hypothesised that the demand

for one form of higher education was a function of its own price (or cost), the price of the
substitute form of education and the level of income. He did not report elsjstlcity as such,

but the coefficient of its linear demand funchons were as follows : '

[You may remember that if the demand functmn is in the_form of a parabola (semi-log or.
doubie-log type}, on linear transformation these coefficients do measure constant elasticities,)
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'ﬂ'Ind'ependent__ ] own price " Price Substitute anify-fncome: o

Variables  ~ ——— &
Dependent || -'
-Variables '

Demand for‘En_rolment-_ S . Ce _
~in Public Ingtitution - —0.022 . 4001 . C 0032

Demand for Enrolment o s i -
: naPrwate Instltutlon Lo—=0022 0 .*0'01 R _ +(1.036

His result shows that enrolment is ‘an eeonomrc good’ that varies’ mversely with its prtce
- Enrolment in a public institution is a substitute for enrolment in a private institution. If tution
fees at public institutions were to rise, enrolment there would be red uced and those in private -
" institntions would increase. The demand for enrolment in prwate institution varies dlreetly with
~ family income. But the coefficient on income term for. publlc institution is negatlve 1nd1cat1ng'
- that enrolment at pubhc institution is *an mfenor good’. Note however, that even though the
income effect of a price change for public 1nst1tutron would work against substitution effect, the
latter is sufficiently strong to ensure that the prrce and enrolment varles 1nversely

4) The ‘demand for drmks Richard. Stone estlmated the demand functlon for beer in U. K '
- (1920-1930) by the following equatlon ' - . :

Q = 1058 Y0136 RO124 50 816 P—o 727’ |
- Or log Q = log 1.058 + 0.136 log Y-0.727 logP+ 0124 log R+0816 logG

. Where Q is the quantity of beer consumed Y i is the aggregate rcal income, P is the average
Tetail price of beer, R is average retall price of all other commeodities, and G is the index of’
~the strength of beer. You-may interpret that a price drop of one per cent will increase beer
consumption by 0.72%; a rise in aggregate real income of 1% will increase beer consumptron
by 0: 136% a rise in G will increase it by 0.816%. o :

5) The demand for deposrts G S Gupta (1976) estlmated that the demand for various .
" types of bank deposits in India as a function of national income (Y), interest rate on 3 :‘
month’s time deposit In), interest rate on savings deposit (I ), vield en variable dwldend
industrial securities (I;), maximum permlssﬂale interest rate on 3 months dep051ts (In ) and

- all scheduled commercral bank offices (B): :

Current Dep051ts CD 1428.85 + 0. 033 2Y - 572.191 17, + 0 4450]3

Savmgs Deposits, SD - 2588. 12 + 0387‘{ + 525 ni, - 1"!6 39 I

leed Dep051ts, FD = ( )7441. 41 + 0 0873 Y + 659. 94 I,, 1082 I +* 1791 79 I
These equatlons mdreate among othier thmgs, |

A Rs. million increase m_natlonal income leads to :
‘a Rs. 0.0332 million increase in demand for CD, -

a Rs. 0.387 million increase in demand for SD, and

a Rs. 0.873 million increase in demand for FD.
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Activity 13, e o

1) Consider the above functions estimated by G.S. Gupta and find out thfp impact of

) 1% increase in 1,

T T b e e
. ! |
!
..,..............-.ﬁ............'...........'.'."..........-.'..'..-...'.;. ................
C e . - |
i) 1% increase in I; |
i
= r At R A s s Senenaa AR R MR R R R I ..' .......
|
i
e e e e i EEREERERRPRRP
i) 1% increase in 1,
i
............. e T .
. i
) An increase in Bby 1% g
........................... I S
: i
.................... T
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69 SUMMARY .

You have been introduced to the following concepts of elasticify; (i) pricive, (if) cross, (iii)
“income, (iv) substitution, (v) ‘advertisement elasticity, (vi) expectation elasticity. The various
forms-and measures of price elasticity have been discussed. The difference betveen point and arc

elasticity has also b_een poirited out. Also, we havé derived a formal relationship between price

(average revenue), marginal revenue and elasticity. The factors on which theiprice elasticity of -

demand depends have been stated and explained. We have mostly confined bur‘selves"'to price
elasticity, you should have no difficulty in extending same concepts and measures to other types
of elasticity whiéh measure the proportion of changé in demand. The managerial use of the-
concept and measure of elasticity makes the subject relevant for practising executives in ‘business .
and government. However, you must remember that from practical standpoint, our interests lie
in both direction and proportion of change in =derr_lajn'cil'i-jth'a_t_ is what we look ftt'or.in empirically
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estimated demand function so that we can use lt as a gulde to busmess dECISIOH like demand
forecastlng ' : :

6.10 ADDITIONAL READINGS

AM. Freeman I1I, Introduct:on fo Mzcroeconomtc anab;szs (lst edmon)
A, Koutsoylanms Modem Mtcroeconomlcs (IInd ed1t1on)
.. R. Leftw:ch The Price Sysrem and the A!!ocatmn of Resources (Sth edltlon)

6.11 SELF-ASSESSMENT TEST

1) An mleldual spends all his’ income on three goods He buys 550 uhits of X at Re. 1 per
umt 425 units of ¥ at Rs. 2 per unit, and 200 umts of ZatRs 3 per unit. The. price of X
increases by 10% but there is no change in the prices of Y and Z. He now buys 440 units
of ¥ and 190 units of Z. Calculatc his- prlce elast1c1ty of demand for X,

. 2) - .A consimer demand curve for X is given by the equation P = 100-X. Calculate hlS pomt
' pnce eiastluty when price of X is Rs, 60 : : :

" 3). The relationship between a consumer’s mcome and the quantlty of Q he consumes is given _
~ by the equation R = 1000 Q*. Calcuidte his pomt income elasticity of demand- for Q when :
his qncome is Rs. 64,000.

4) The National Council of Applled Economic Research (NCAER) is the source of the fallo\mng
table about demand coefficients for oertam commodities in India, using time series data
(1960-61/1975-76). Provide a lucid economtc mterprctatlon of the data and reﬂect on the

. conirol or management of dcmand ' - - :

"Commoditz’es - o 'Pn'ce_ Elasticity - o Tncome E_!_asa'cz‘iy' a
Rice o os N G L

Wheat - _ 1S (0T

Maze cereals o S 046 e S (9034

=

5) ‘A statistically estimated demand. function fo_r a c_or’n_m'odity x is available in the fol]owing

form :
D= 1548P2-4Py-2 404
. & _ .Bo..'spg.z
where

, = Demand for X
P,, = Price of X
Py = Price of Z
P, = Price of Z.
B Purchaser s budget (mcome)
= Seller’s advertisement

~a)- Is X normal or inferior or Gifféh-typc?'.

b)' How is.X-rc]ated to Y and Z?
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Other things remaining equal, if ad_Vertiserhcnt is doubled, in what directior
proportion will the demand for X change"?

If the seller is interested to increase the sale of X by 50%, how much ch
bring in his price, other things rcmammg the samc‘?

What factors can the seller operate onto control and manage dem.zmd‘? Li

order of their lmportance (strength). .

and how much .-
ange should he’

st fhe factdrs_ in
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7.0 INTROGUCTION

One of the crucial aspects in which managerial economics differs from pure econoric theory lies
in the treatment of risk and uncertainty. Traditional econemic theory assumes a risk-free world
of certainty; but the real world business 1s full of all sorts of risk and uncerteinty. A manager
canmot, therefore, afford to ignore risk and uncertainty. The element of risk is assocfated with
future which is indefinife and uncertain, To cope with fufure risk and uncertainty, the manager

" needs to predict the future event. The Likely future event has to be given form and content in

terms of projected course ot variables, i.e. forecasting. Thus, business forecasting is an essential
ingredient of corporatc planning. Such forecasting enables the manager to minimise the element
of risk and uncertainty. Demand forecasting is a specific type of business forecasting.

7.1 OBJECTIVES

After reading this unit, you should be able to:

define ‘forecasting’ in contrast to ‘projection’ and ‘prediction’
distinguish between various types of forecasts. '
describe the techniques of demand forecasting.

discuss ihe uses and abuses of each technigue

e @ € B

7.2 CONCEPTS OF FORECASTING

As we have indicated in the introduction, a manager is concerned with problems faced in the
immediate present, but he cannot afford to neglect the future. The decision that he takes in the
present implics a covrse of action and reaction in the future. :

The managey can conccptua]isé the future in definite terms. If he is concerned with future event
—its Dl'dcr, intensity and duration, he can predict the future. 1 he is concerned with the course
of future variables — like demand, price or profit, he can project the future. Thus prediction
and projection — both have reference to futu;cj in fact, one supplements the other. Suppose, it
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is predicted that there will be inflation (event). To establish the nature of this event, one needs

. to consider the projected course of general price index (variable). Exactly in the same way, the
- predicted event of business recession has to be established with reference to the projected course
of variables like sales, inventory etc. T

Projection is of two types — forward and backward. It is the forward prolechon of data variabigs,
which is named forecasting. By contrast, the backward projection of data |may be named
‘backcasting’, a tool used by the new economic historians, For practical managers concerned
with futurology, what is relevant is forecastmg, the forward projection of dataj

the prediction of an event

irends in sales data; he can estimate such trends through exirapolation of hlS ava
This trend estimation is an exercise in forecasting.

able sales data.

Thus, if a marketing manager fears demand recession, he must establish its b.FSlS in terms of -

Activity 1

As a manager, you should predlct the event project the course of variables and forecast the
data. Keeping this in mind, fill in the blanks in the table below. Note the suggested guideline.

Manager type _ ' Predicted event - Forecast data
Markcﬁng Managcr Demand recession . Saies volume
~ Tinance Manager Cash'ﬂow

Personnel Manager Employee turnover

- Machine breakdown.

Costs of production

Producticn Manager | 1 Imported matesial content

7.3 NEED FOR DEMAND FORECASTING

Business managers, depending upon their functional area, need various forecasts. They need to

% forecast demand, supply, price, profit, costs, investment, and what have YO int is unit, we are
concerned with only demand forecasting. The reason is, the copcepts and techni ues of d\,mand
forecastmg discussed here can be applied anywhere.

The question may arise : Why have we chosen demand forecasting as a model? What is the use
! of demand forecasting?

" The significant of demand or sales forecasting in the context of business policy decisions can

‘-fi hardly be overemphasised. Szles constitute the primary source of revenue for the corporate.

T_- unit and production for sales gives rise to most of the costs incurred by the firm. Thus sales
i forecasts are needed for production planning, imventory planning, profit plannihg and so on,
Froduction itself vequires the support of men, materials, machihes, money and [finance, which
will have to be arranged. Thus, manpower, planning,replacement or new investiment pianning,
working capital manageraent and ﬁnanqal planning — all depend on sales forecasts. Thus demand
forecasting is crucial for corporate planning. The survival and growth of a corforate unit has
to be planned, and for this sales forecastmg is the most crucial activity. Thcrf% is no choice

" between forecasting and no-forecasting. ~ The ctioice exists only with regard tc concepts and '

.tcchmques aof forecastmg that we employ. It must be noted that the _purpose of forecasting in
128 '
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'general is not to prowde an exact future. data with perfect prec1s10n, the purpose 18 just to brmg
out the range of possibilities concermng the future under a given set. of assumptions, In other -
words, it is not the ‘acfual future’ but the ‘likely future’ that. we build up through forecasts Such
forecasts do not ellmmate, but only help you to reduce the degree of risk and’ uncertamlt:es of
the future so that you can undertake operational busmess policy decisions and actions following .
therefrom. . When you do not forecast, you are simply assuming that the business conditions are -
going to. repeat themselves. This is unrealistic since changes are natural in a dynamic world. It -
" may not be possible to “estimate’ ‘exactly the naniré of dynamic changes, but through a set of
forecasts you may try to puess’ them: Forecastmg is a step towards that kind of © guesstlmatlon ;-
it is some sort of an approrﬂmatron to reality. Tt is a type of stimulation exercise to design the
probable future state of business. If the likely state comes close to the actual state, it means.
that the forecast is dependable. If you do not have a dependable forecast about demand, all '_ :
your business planmng will be meaningless. A sales forccast is meant to guide business policy
decisions. Without forccastmg, forward planning by a corporate unit will be_ dlrectlonless

Acti\’lty 2 _
"a) What kmd of demand forecast does a- bu1ld1ng contractor need‘? Why does he need such_
forecasts"
T T T ) R TR R R T T . R R R R R R

b) State clearly the significance of séles"forecast for making :

i. Pricing decision

RN R [ R LR R R I A A I A R A R "
catenw R R IR NI 4aesssan s asnenn R I e Y rEy R R AN R N A R I R
R R R R R R N R N A A R A A Y R R awom e R N N I A R A ] w

ii. Advertising decision

. SesLEsEbs LAt sa IR s PR A E Y E taeamrns LestomarraarE RN s RN T
L
\\
i
lllllllll - .I......I.‘Q.Illll.llllII.II"L.IIl.II.-....llII'IIIII.IDIIIIIOD L B R I A )
i
]
M e G b aEm b eh S b A A s R s E s [ Cas bt ansataer s N masea st e ae

ifi. Distribution decision
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. New product decision
7.4 TYPES OF FORECASTS

Demand forecasting is a special kind of economic forecasting. To begin with, we may distinguish
between various types of forecasts :

i} Economic and Non-economic forecasts : The sécialogists often talk about ‘social’ and ‘techno-.
~logical’ forecasts. Sometimes they also make ‘political” forecasts. For example, one can forecast

the crime rate, fechnological obsolescence, election results and so on. These are all examples of

non-econernic forecasts; some of them like the technological one may have a lot (I)f econermic

relevance. New technology may create a demand for new pmduct

ii) Miceo and Macro-forecasts : Economic forecasts may be undertaken at various levels — firms,
industry or economy. At the firm lcvel, you need a demand or sales forecast. You may attempt
similar forecasts at the industry level or the economy level. At the economy level, five-year plan
projections are based on trend forecasts concerning naticnal income, investment, employment
efc.

iii) Activity and Passive forecasts : If the firm extrapolates the demand of previous vears to yield
the likely/esimated demand for the coming vear, it is an example of ‘passive’ forecast. Tf the firm,
on the other hand, tries 10 manipulate demand by changing price, product quality, promotional
eifort etc. then it is an example of ‘active’ forecast, The expected sales, when planned actions
and strategies are undertaken, denote the active forecasts.

iv) Conditioral and Nen-conditional forecasts : By way of ‘canditional’ forecasting, we estimate
the likely impact of certain known or assumed changes in the independent variables on the de— '
pendent variable, say demand. ‘Non-conditicnal’ forecasting, in contrast, requires the estimation
of the changes in the independent variables themselves; such forecasting invilves atl risks of
conditional fmecasﬁng. : ' '

v} Short-run and Long-run forecasis: An inportant consideration in forecasting |is the time
span relevant for a particular problcm That is how far ahead the forecast is being made. Tt can
~ be for a short-run or for 2 long-ren. Dur, ation of the period will vary from problem to problem.
In the case of sales, short-run forecasting is gene:lly concerned with projections of [established
products and are confined up to a year in terms of duration. Introduction of a new product :
however, invariably invclves a long-term forecast; in this case you have to consider long-term
changes in population, tastes and preferences of the buyers, technology, product life-cycle etc. By
‘conirast, short-ran forecasting concentrates on a few selected variables; here simple techniques
based on analysis of past experience and information can give you fairly accurate forecasts.

7.5 STEPS IN DEMAND FORECASTING

Demand or sales forecasting is a scientific exercise. It has to go through a number of steps. At '
each step, you have to make crmcal ‘,onsulcratmns Such considerations are categoracally listed
‘below ; :

* 1) Nature of Forecast : To begin with, you should be clear about the use of forecast data — how
it is related to forward planning and corporate planning by the firm. Dependmg up on its use, .
you have to choose the type of forecasts: Short-run or long-run, active or passive, gonditional
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or non-conditional etc.

-2) Nsture of product : The next important consideration is the nature of product for which PO RS '
attempting a demand forscast. You have to examine carefully whether the produdt is consuner -
goods or producer goods, perishable or durable, final or intermediate demsnd, T d&mma oy
replacement demand type ete. A couple of examples may illustrate the bnportance of this favtar,
The demand for intormediate goods tike basic chemicals is derived from the fnal demend ivis
finished goods tike detergents. While forecasnng the demand for basic chemicals, #t becomes

' cssc:ntui to analyse the nature of demand for detergents. Promoting sales through advar tising
“or price competition is much less important in the case of intermediate goods wornpared to fingt
goods, The elasicity of demand for intermediate goods depends on thelr relative imposiance
in the price of the final product. If it foims & small component, chmgcs in its price may not
be important snd demand may be quite inelastic. Similarly, if the fnal user is in the habit of
keeping a stock of intermediate goods, then i should be considered while fomcasma the safes
of intermediate goods like raw-materials,

The next example may be from consumer dirables like radios, birycles, television sets, cars
em Such demand has zot two components — new demand and replacement demand. As
more and more peopie purchase these goods, market becomes saturated; new demand declines,”
replacement demand catches up. Buyers can delay replacement demand ua_.g;,,n.{img upon their
socio-ceonemdc conditions, price, availabitity of consuraer credit, ' '

Time factor is a crucial determinant in demand forecasting. Perishable commodities such as
fresh vegetables and fimtits can be sold over a limited period of time., Kere skilful dermand
forecasting is needed to avoid wasté. If there are storage facilitics, then buyers can adjust their
demand according to availability, price and income. The time taken for such adjustment vasies
from product o product. Goods of daily neceszitics that are beught more freguently will lead
to quicker adjustments, whereas in case of expensive equipment Whick is worn out and repleced
after 2 long period of time, adaptation of demand will be spread over a longer duration of (e,

" Time element enters inie demand forecasﬁng in another way., This has reference to the concept
of ‘product life cycle’. When a new product is introduced, sales will increase slowly as more and
more people come to know about it. if it is a suceess, the market will widen quickly and sales
will increase rapidly. As the market begins to get saturated and substifvie products ase gt
introduced, sales will begin to taper off. Such a predact life cycle curve is ilustrated below. The

forecasting of demand for a product must consider the stage where the product betongs to
A '-

TN

Iniroduction

Annual demand
Acceptencé and growth
Saruation and Mst‘-.:ﬁty
Obsolescence and dectine
/
Feiering off
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. 3) Determinants of demand : Ongce vou have identified the nature of product for which you are
to buld a forecasi, your next task is to jocate clearly the determinants of demand for|the product.
Dé@ending_ on the naturz of product and nature of forecasts, different determinants will assume
different degree of importance in different demand functions. In the preceding unit, you have
been exposed to a number of price-income factors or determinants - own price, related income,
advertisement, price expectation ete. In addiﬁon, it is important to consider socio-psychological
determinants, specially demnographic, sociological and psychological factors affecting demand.
Without considering these factors, long-run demand forecasting is not possible.

Such f@cﬁs:ei's are particularly important for long-run active forecasts, The size of population,
the agﬂ*GD'HPUS‘ tion, the location of household unit, the sex-composition — all these exercise
mfluence on demand in varying degrees. If more babies.are born, more will be [the demand
for toys; if morg youngsters marry, raore will be the demand for furniture; if more old people
survive, more will be the demand for sticks. In the same way, buyers’ psychology |— his need,
social status, ego, ﬂem@rrstratlon effect ete. — also effect aemand While forccastmg, you cannot:
neglect these factors. '

4y Anaiysis of faciors {determinants) : Identifying the determinants alone would not do, their
analysis is also i"ﬁportam: for demand forecasting. In an analysis of statistical demﬂf}d function,
it 35 customary to classily the explanatory factors mto (a) irend faciors, which affect demand
over long-tus, (b) cyclical factors whose effects on ‘demand are periodic i in natuze, {(¢) seascnsi
Taetors, which are a little more certain conpared to cyclical factors, because there is some
regalarity with regard to their mcunenw, and (d) randem. factors which create| disturbance
becarss they are erratic in nature; their operation and effects are not-very orcierly

An analysis of factors is, s;secnally important aepcndmg upon whether it is the zggregate demand
In the economy or the industry’s demand or the company’s demand or the consumers’ demand
which is being predicted. Also, for 2 long-run demand forecast, trend factors are im| ortant; but
for a short-ron aemand forecast, cyclical and seasonal factors are important.

-3 Chm@e of technigues :  This is a very important step. You have to choose (2 particular
technigue from among various tecniniques of demand forecasting: Subsequentiy, |you will be
exposed to alf such techniques, statistical or otherwise. You will find that differen techniques
may be approvriate for forecasting demand for different products depending upon their nature,
In some cases, it may be possible to use more than. one technique. However, the choice of
techinioue has 10 be logical and appropriate; for it isa véry critical choice. Much of the accuracy
and relevance of the forecast data depends on this choice. The choice iiself depends on a number
of faatm's — the degree of accuracy required, reference period of the forecast, complexity of the
. reﬁatmmhp postulated in the demand function, available time for forecasting exercise, size of _

cost budget for the forecast etc. '

&) Yesting accuracy : E‘hls is the finai step in demand forecastmg. There are vari

for testing statistical accuracy in a given forecast. Some of them are simple and | e‘xpenSWe '
others quite compiex and difficult. This testing is needed to avoidfreduce the margin of error
afnd thercby iraprove its validity for practical decmnon—maiﬁng purpose. Subscqucnﬂy you will be Ny
e‘;posed briefly to some of these methods and their uses. '

Aﬁﬂwﬁy 3
) Recall the sizpsin demand forecasting. Just name them.
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7.6 TECHNIQUES OF DEMAND FORECASTING

Broadly speaking, there are two approaches to deniand forecasting — one isto obfain information
about the likely purchase behaviour of the buyer through collecting expert’s opinion or by
conducting interviews with consumers, the other is to use past experience as a guide through a
 set of statistical techniques. Both these methods tely on varying degrees of judgement. The first
method is usually found suitable for shori-term forecasting, the latter for long-term forecasting.
There are specific techniques which fali under each of these broad methods. We shali begin by
“presenting a summary view of all these techniques in the form of a schematic model :

Forecasting Techniques
: . . T

Simple Survey Methods; ' Complex Statistical Methods

[ 1 i —

s o Consumers’ ' rometric
Experts opinion _ T . rrendanalysis . Leonometric.
or . Imterview ‘ Technigues
Reasoned opinion ' ) : ™
({Drclpki techinique) ’ ' Barometric chhhiques |

o7
1.ead-Lag Indicators

1— y - l ’ Appreach i
Complete Emumeration *End-use o i : |
_ survey method ) Method
- Regression Simultansous
Sample survey Method Method Equation
or - Model
Consumer's clinic approach )
.

In what follows, we shall now take up each one of these techniques under broad category of
* methods suggested above. S '

7.7 SIMPLE SURVEY METHODS

For forecasting the demand for existing product, such survey methods are ofien employed. In.
this set of methods; we may undertake the following exercise.

1) Experts’ Opinion Pell : In this method, the experts on the particular product whose demand
is under study are requested to give their ‘opinion’ or ‘fecl’ about the product. -These experts,
-dealing in the same or similar product, are able to predict the likely sales of a given product
in future periods under :cliffer_ent conditions based on their experience. If the number of such -
experts is large and their experience-based reactions are different, then an average — simple o1
weighted — is found to lead to unique forecasts. Sometimes this method is also cailed the ‘unch
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method” becanse of its reliance on the hunches of experis. It is indeed a very simple method,
but it replaces analysis by opinicns and it can thus turn ot to be highly subjective |in nature.

2} Veasoned Opinion — Deiphi Technigue : This is a variant of the opinton poll method. Here
- I8 an atiempt to arvive at a consensus in an uncertain ares by questioning a group of experts

repeatedly until the responses appear o converge along a single line. The participants are

supplied with resporises to previous questions {including reasonings from others in the group
. by_ a coordinztor or a leader or operator of some sort). Such feedback may result in an expert
E revising his earlier opinion, This may lead to a narrowing down of the divergent views (of the

experts) expressed earlier, The Delphi Techniques followed by the Greeks eariier, th?ls generates

“reasoned opinion” in place of “onstructured opinion”; but this is still a poor proxy for market
behavicur of economic variables. '

3 Consumers’ Survey - Complete Enimeration Method - Under this, the forecaster undertakes
A complete sarvey of alf consumers whose demand he intends to forecast. Once this information _
e collected, the sales forecasts are obtained by simply adding the probable demands of all
consamers. For example, if there are N consumers, each demanding 1 then the total demand
forecast is f—‘ ‘ '
. . L

f=

- The principle merit of this method is that the forecaster does not introduce any bias or value
" Judgerentof his own. He simply records the data and aggregates. But it is a very tedious and
" cumbersome process; it is not feasible where a large niumber of consumers is involved,

Woreover if the data are 'wro:ngfy recorded, this method will be totally useless.

&) Upnsuimer Survey — Sample Survey Method : Under this method, the forecaster sblects a few
- Gonsuming uniis out of the relevant pupulation and then collect data on their pr obébTe derntands
for the product during the forecast period. The total demand of sample units is finally blown up
“to generale the total demand forecast. For example, if there are 1,000 consumers, the forecaster
may choose just 50 of them, using random sampling method or stratified sarapling method. If
the probable demand of the selected consumers is D;, wherei=1,2,3, .., m; n= 5, then the
Aotal demand forecaster for the selected group ef commodity will be given by

30
}i: el = ey + ngadlss
1 = 1 . .
where ny is t'ﬁé rimber of consumers in group i, and ny +7my + ...... + nsg = 1,000
1f all consumers are alike, then the selection may be done on a random basis énj the .tofal

demand will be given by

(D14 Dy + Dy 4 o 4 D) 100

50

Compared to the former SLlfvey, this method is less tedious and less costly, and subjfi:ct to less
data error; but the choice of sample is very critical. If the sample is properly 1:hoscE, then it
will vield dependable resulis; otherwise there may be sampling error. The sampling

fI0r can
decrease with every increase in sample size. '

3y Consamers’ Clinfes ©  An improvement over the consumer interview and survey approach
is to stimuizte the market conditions $0 as to observe the actual behaviour of the consumers.




Qie + Qiz — Qim :'Qif, We have -

Q= Vector of 1ndustry outputs, and

.- In this approach a number of potential buyers’ of the product are invited and are given some
~ - amounts of ‘money to purchase various producta "The price tags are altered and the response
~of the partrclpants is observed. This- method assumes the applicability of Revealed Preference .
- Approach ; choice reveals preferencc 'One of the limitations of this method i is that the potentiai
. buyers may enjoy it as a game and may not behave in a natural manner. Also, it is very expensrve,'

and a large number of buyers can never in involved. The design of the clinic is crltlcal Despite- i
thosc llmltattons, some ftrms do 1se thJs method to ﬁnd out the brand loyalty of COnSUMErs.

6 End-use Method of Consumers’ Survey Under thls method the sales of a product are -

prolected through a survey of its end-users. A product is used for final consuiption or as an
intermediate product in the production of other goods in the domestic market, or it may be .
exportcd as well as 1ruported the demands for final. consumptlon and exports net of nnportq:_

_are estimated through some other forecastmg method and its demand for mtermedlate use is.

esttmated through a survey of its user industries.

leen the input-output coefficients of all mdustnes and their production plans, the sum . of

flnal consumption demand and export demand net of 1mports can be obtained wrth the help of

mput output model. (Pleasc see the Appendtx)

Considering their productton plans and 1nput~output model, the demand for steel in Indla in .

- 1999 can be obtamed as

[5]1999 = [S ]1999 + [S=]1999 - [S ]1999 N ' B
+a.1[Q1]1999 +_032[Q2]1999 + .. -1- aaﬂ-[Q“]lQ‘)Q _ o o ;

Where S =aggregate steel demand

Se = final consumption demand for steel -

'I Sz = export demand for steel
178, = import of steel '

Q = output of industry i using steel as an Intermedlate product ' S

asi = steel’ requirement of industry i per unit of its output

i=1,2, . nand subscript 1999 stands for the forecast year. - '

Denoting the sum of fina_t‘consumption _demand and exports net of imports by f, and thus

¢ = ﬂnQ1 +a12Q2 + e + a1,@n + Chy
Qr = a5 + a22Q2 + e 1 @20 Qn + Qs
Qn = an1Q1 + ﬂ-ana F o -t ﬁ-ann + Qry
These n equatlons can be wrltten in the matrix form as follows ST
1 — a1 —ay3 .—al;_l"...; ......... — Q1 . Ql Qlf
— 31 1—ay LT TTTTTTTTTreeeY — Gon ' QQ 2f
. —Qn1 - T a2 1- Bppesensemsinasees = lun Qn an
or Qs = (I-A} Q '

Q ; Vcctor of final. consumptron demand and exports net of 1rnports
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I=nxnunit matrix .

A= Matrlx of input- output coefﬁc:lents w1th a;; as 1ts iz, TOW ]th column element

Thus knowu]g Q ¢ dIld A, 0 can be easﬂy forecast.

The input-output method of estimating Q, ¥ for any commodlty is generally used in the context’
of national planning and projection. At the industry level, it has limitations. 'Th individual
. industry has to rely on Some other alternative method to estimate the future demand of its
products for final consumption, exports and imports, Thus only the intermediate demand or the.
input demand part of total demand for a commodity ¢an be predlcted by the ¢nd-use method:
This method can be used only when the. number of end-users for the product is limited to a
few. Also, this method assumes a given set of input- output coefficients; these coefficients may
change because of a change in technojogy. In that case, you have to move from static to dynamic
input-output model. ‘At the firm or the industry level, this may turn out be an academic exercise.
Otherwise for estimatmg derived demand for industrial raw-materlals finished and semni-finished

i producers’ goods, this method is qu1te dependable; it does prowde usa use-vvlsc and sector-wise -
. demand forecasts. : .

_ Actw:ty4 '

a} The Natlonal Council of Applied Economic Research (NCAER) has used the end-use
. method to estimate the demand for steel in India (1968). For a summary of the method
and ﬁndmgs see Chopra, Managenal Economics, (pp 73- 75\ o |

b) Explam the ‘Delphi’ techmque. Isita form of expert’s opinion survey ? Of different ?
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c) In developed countries, market experiments are used to assess the demand functlon fora -
particular product. By this method, product pl’lCBS are varied from time to time or between
different regions of the country, and then the impact of such price-variation on sales is
asséssed. Comment on the uses and abuses of such a- method of demand forecas‘zmg.
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~d) List the demand forecasting techniqués which are based on consumer’s interview. |
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7.8 COMPLEX STATISTICAL METHODS

We shall now move from srmple to complex set of methods of demand forecasting. Such methocls
. are taken usually fmm statistics. As such, you may be quite fam1ha: with some of the statistical
tools and techniques, as a part of quantltatlve methods for business decisions.

‘1) Time series analysis or trend method : Under thrs method the time series data on the
'varrabie under forecast are used to fit a trend line or curve either graphrcally or through the
statlsrtlcal method of Least Squares For example you may have yearly data on the sale of light-
commercial vehicles (LCV) in India from 1971-1985. Based on the data plotted on the graph
a line or curve is drawn depicting LCV demand in India; such a line could be drawn up to the
present period or the period for which the data is available: It can then be extrapolated to the
forecast period. The reading of- graph would give you the forecasts This is a crude version of '
“trend method or what is called a ‘naive technique’ or the graphlcal method’. Thls is ﬂlustrated
in the dlagram below : : B

LCV Sales over Time

1.CV Sales {Rs.)

1

IlllL_lIJ_I_.l |._r-|__r'1__r_ o]
1971 72 73 74 75 %7778 .79 B0 8L 82 83 84 85 _86 ‘87 88 8% S0 91

A y
/,

You may note in the diagram that the trend line has been ﬁtted around ﬂuctuatlons. The actnal

movement of sales of LCV is represented by the dotted line; and the straight lme represents the

trend line and’ you will notice that there is an upward trend. Using actual data between Aand"”
B, you may prolect the line into the future say, any year between 1986- 91 ie. between B and C '

The trend line is worked out by ﬁttmg a trend equation to time series data with the aid of an
estimation method.. The trend equation could take either a linear or any kind of non-tinear
form. Some of the most suitable trend equations for demand forecasting are the following :

137



) Linear trend : D = a + b T where D is the demand for the product under forecast, T is .
the trend variable which may be normatised to take the value of 1 in the fiirst period, 2 in
the sccond period and so on a (intercept) and 1 (stope) are parametric information which
can be estimated. The trend line assumes that there will be a constant abs(i)iute_anaount of
change {=b} every period. _

ii) Expouential trend : D = aebT or loge D = log, a + bT. This semi-log function assuraes a
constant growth rate = b each périod. '

lit) “Second (and higher) degree polynomials trend : ID = a + bT + ¢T2 L

In this case, the slope of the parabola is given by the term g—g and it changes direction only

once, either from positive to negative or vice-versa. The shape and location with respect to
axis will vary according to the values of constant a, b and c.

tv) Double-log (Cobb-Douglas type) trend : D = aT®
Or, log. D = log.a+b log,T
This deuble-log trend assumes a constant elasticity = b every period; -

The trend method outlined above often vields a dependable forecast. The ad antége in this
method is that it does not require the formal knowledge of econemic theory and the market, it
only needs the time series data. The only limitation in this method is that i3 assumes that the past
is repeated in future. Also, it is an appropriate method for long-run forecasts, bufinappropriatc
for short-ran forecasts. Sometimes the time series analysis may not reveal a significant trend of
any Kind. In that case, the moving average method or exponentially weighted moving average
methaod is used te smoothen the series. ’ ‘

2) Barometrie Technik}ues or Lead-Lag indicators method : This consists in discovering a set
of series of some variables which exhibit a close association in their movement over z period or
time. There are three kinds of time-series - leading series, coincident series and|iagging series.
The leading series are data on the variables which move up or down ahead of some other
series; the coincident series move along with some other series, and the laggir;jg series move
up or down behind some other series. For example, the bank rate charged by the Central Bank
15 a leading indicator of interest rates charged by the commercial bank, If the forecast variable:
s such that it lags behind the movement of the leading indicator, its value in future could be
forecast through a measure of this lead-lag relationship. This relationship can be depicted in the
form of a diagram. '

FY ’ tie i . ) o . .
Scatter Diagram Tt shows the movement of agricultural income

(AY series) and the sale of tractors (ST series).
The movement of AY is sinitar to that of ST,
but the movement in ST take place after a year’s

AY and ST

' AY  time lag compared to the movement in AY, Thus

/é\ ﬁ—lﬂ\r//ST ' ;f ;)i:s]t];no‘w._s the diri;:;i?n oafqthf':'meve;r}e?tt ;n.

] | | ; g _ ure income ( . ), 011:L Cd;n predic -g

| W\/ direction of movement of tractors’|sale (ST) for

= b i | | the next year. Thus agricultural income (AY)

{ i _ may be used as a barometer ( a leading indicator).
'y

to help the short-term forecast for the sale of
tractors. - '




We may illustrate the same relationship in an 'equatidn form. Suppose.
DF=16+08D!"

Where D* and DY stand for demand (salés) for items X and Y; and there is a two-year lag as
DET OUr assumptlon In this case, we can forecast the sale of x for the next two periods :

2, =16+08D;,
'.DXf+2 =16+ 08 D} .

Generally, this barometric method has been used in some of the developed countries for predicting
business cycles sitnation. For this purpose, some countries construct what are known as 'diffision
indices’ by combining the movement of a number of leading series in the economy 5o that turning .
points in business activity could be discovered well in advance. Some of the limitations of this
method may be noted however. The leading indicator method does not tell you anything about
the magnitude of the change that can be expected in the lagging scries, but ‘only the direction
of change. Aiso, the lead period itself may change overtime. Through our cstlmatmn we may
find out the best-fitted lag period on the past data, but the same may not be true for the future,
Finally, it may not be always possible to find out the leading, lagging or coincident indicators of
the variable for which a demand forecast is being attempted.

3) Correlation and Repression : These involve the use of econometric methods to determine the
nature and dcgree of assoc:latlon between/among a set of variable. Econometrics, you may recall,
is the use of economic theory, statistical -analysis and mathematical functions to determine the
relationship between a dependent variable (say, sales) and one or more independent variables
(like price, income, advertisement ¢tc.). The relationship may be expressed in the form of a
demand function, as you have seen in Unit 4: '

Dy = d (Pe, Py, P, B A, )

Such reiat10nsh1ps based on past data can be used for forecastmg The analysis can be carried with

vamng degrees of complexity. Here we: shall not get into the methods of finding out ‘correlation

coefficient’ or ‘regression equatlon you must have covered those statistical techniques as a part

_ of quantitative methods. Similarly, we shall net go into the question of economic theory. We
_ oi1ail concentrate simply on the use of these econometric techmques in forecasting.

Tn the case of simple correlation, the regression equation has one dependent and one independent
variable. For example, the sale of- X (D,,) is a function of its advertisement (A) . Dz =D (A).
The analysis involves :

i) determining the nature of association through a regression equation — a straight line or a.
curve — to describe the average relatmns}up between Dy, and- A; '

1) determmmg the extent of assomat]on between D, and A through the estlmatlon of correlation
© coefficient. ‘
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expected saies will be Rs, 900.

The anaIy51s begms w1th a look at the scatter _

diagram. This straight line has been computed
through the Least Square method; it shows an
upward trend. The regressmn eguation of this
line may be in the form :

‘4:[]“(} — .
' D, =3 +bA _
000 say, D, = 400 + O.S{X
L This the next year, if A = Rs. 1,000 then the _

You m'ay notethat if 1 0, ie, % 0, implies' that
. L A A and D, move in the same direction, similarly if
I. 1 L —— dD .

100 200° 300 400 500 00 700 - 1000 t0ie <& <0, it implies that they are inversely

related,

The correlatlon coefﬁcnent 1, is the measure of th.ls degree ot‘ relationship betwedn a dependent

" and. mdependent variable. You may recall, in genera] form, the formula forl its measure is

_‘"g_ Yo

~where Y is the dependent variable
Y is the mean value of Y for all years ;
" Y, is the value of dependent Vanable as calculated from the regre:,smn quation.

T’he T 'may vary between 1 (perfect negatlve) and + 1 (perfect positive); tlns reflects the degree
of association, it does not measure ‘causation’, such cauSatlon has to be dlscovered through the
. logic of reasoning typical of economic theory. The r = ( suggest absence of any relatlonsl'np
between the dependent and the 1ndependent vanable

~ Let us nOW move from the case of one to many 1ndependent variables. Surely sales do not
depend on advertisement alone; they may depend on a host of price-income factors. If we find
a regressmn equation with more than one explanatory variables, we are on the rea m of multiple
- regression and multiple correlat.lon The form of the equation may be :. .

. D, _..a+b1A b, P, +lsB+b4P . | . !

" You may recall from the preceding umt that bl, by, bs, Bs conen are regression coefficients which
_ measure elasticities. That is; the |, reflect the direction as well as proportion of change in demand '

for x as a result of a change in any of its explanatory variables. For example, bg < 0? suggest that
D, and P, are inversely related; by > 0 suggest that x and y are substitutes: bs > 0) suggest that
% is‘a normal commodity with positive income-effect. Given the estimated value of a and b;,
. you may forecast the expected sales (Dz) if you know the future values of explanatory variables

 like own price (P,), related price (P,), income (B and advertisement (A). Lastly, you may also .

tecall that the statistics R? (Co-efficient of determination) gives the measure of goodness of fit,
_ The closer it is to unity, the better 1s the ﬁt and that way you get a more reliable forecast

: _The principal advantage of thls method is that it is prescriptive as well as descrlp ive, That 1, .

besides generating demand forecast, it explains why the demand is Wwhat it is. In ther WO“dS'

this techniques has got both explanatory and predictive value. The regression .met od is neither -
~mechanistic like the t__rend method_ nor subje_c_tlve like the opinion poll method. In this method
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of forecasting, you may use not only time-series data but also. cross-sectlon data. The only '
precaut:on you need to take is that data analyms should be based on the logic of economic
theory '

Regression analysis is beset with certain limitations. 1f some of the explanatory variables are not

- réalistically chiosen, they tend to be mlsleadmg Likewise, if there is auto-correlation {i.e., when
sales of one year are highly correlated with the sales of preceding year), the regression results
may.again be biased and incorrect. Of course, there are sophisticated econometric technigues:
to take care of auto-correlation. Thus the choice of explanatory variables is very critical. Lastiy,
as is true of all statistical methods, the regression method forecasts on the basis of past average
relationship, and so, to the extent the future relationship deviates from the past expenenoe
(average), the forecast will be wrong. .

4) Simultaneous Equations Method : Here is a very soph'jsticated'method of forecasting. It is
also known as- the ‘complete system approach’ or ‘econometric model building’. In your earlier
units, we have made reference to such ecoriometric models. Presently we do not intend to get
into the details of this method because it is a subject by itself. Moreover, this method is normally
used in macro-level forecasting for the economy as a whole; in this course, our focus is limited
to micro elements only. Of course, you, as corporate managers should know the basic elements
in such an approach

' You may quickly recall your understariding of terms like model, its structure, its reduced form
solution — of the unknown endogenous variables in terms of known variables, parametric
information and exogenous ferms. Once a complete'-medcl is structured, it can explain the
behaviour of all the varibates which the decision unit, firm or indusiry or national economy can
control. After the model is theoretically developed, it 1s estimated through some appiopriate :
methods such as the two-stage feast squares method. The model is then solved for each of the .
endogenous variables in terms of exogenous and lagged endogenous Varlables, if any. The values
of the lagged endogenous variables are obviously known and those of the €XOgEnous variables
will have to be predicted. After this is done, the corresponding values of lapged endogenous
variables and variables are fed into the equation corresponding to the value varlabies whose
forecast are needed to generate the requlred forecasts.

The method is indeed very complicated. However, in the days of computer, when package
programmes are available, this methed can be used easily to derive meaningful forecasts. The
principle advantage in this method is that the forecaster needs to estimate the future values of
only the exogenous variables unlike the regression méethod where he has to predict the future
values of all, endogenous and €X0Ogenous variables affecting the variable under forecast. The
values of exogenous variables are easier to predict than those of the endogenous vanables-
 However, such econometric models have lnmtatlons, similar to that of regression: method*For
example, it assumes that the past statistical relatlonslnp will hold good in the prediction period.
Also, it is a highly complicated, time- -consuming and costly method: That is why, desptte being_

‘theoretically a better method it has not attracted the corporate level managers. After all, the .
- use of this methed largely depends on the degree of modetmsatlon (computerlsatlon ctc) and

"

progresswe outlook of the corporate unit itself.
Activity §

a). Compare and contrast briefly the mmultaneous equatlon and the regressmn methods of
- demand forecastmg :
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- b) Since statistics can prove or disprove anything, it is better to use non-statistical methods for

forecastmg One such non-statistical method, which is free from subjectivity i
K Analogy Method. Under this method the demand forecasting is done i in tw

_to.industry i, the demand of whose' product is under. forecastmg, was in the
development as country B for which forecasts are being made at present (pe

forecasing of the demand for mdustry i's product in country Bin penods t+
+ 1 on the basis of actual demand of that mdustry s product in country A in
t*+ 2 t* + n :

Thus, the size of colour TV demand in India in 1988 is approximately the
experienced by the USA in 1968, On the assumption of this 20 year lag, as
- India’s demand in 1988 will roughly be the same as USA’s demand in 11978

_ State the limitations of this method.

----------------------------------

--------------------

------------------------------

the Historical

0 stages

selection of a country A which sometime in the past (period t*), partrcularly with respect

same stage of

riod t);.

1, t+ 2y t

periods t*+ 1,

e as the one

S
pjm this method,
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7.9 ACCURACY OF FORECASTS

Since no forecast is going to bé correct completely, the forecaster may be interested|i

in measuring

© the accuracy of his forecasts., This is possible, prowded the actmal values become eventually

avarlable Le., when the forecast penod becemes the past or present period.

The forecast accuracy tests compare the forecasts (Yg) with realised value (Y
- two kinds of forecasts ; ex-ante and ex-post. Ex-ante forecasts relate to the. s

There are
ple periods

or crtﬁ;s—sectlons, but the ex—post forcasts are for future periods. The alterna ive tests for

evaluating the accur;le of ex-ante forecasts are : ;
I
i) Coefficient of Determination (Rz) Test '
11) Root Mean Squared Error (RMSE) Test
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iif) Percentage Mean Absolute Error (PMAE) Test
iv) Percentage Absolute Error (PAE) Test.

Again, as a part of staistical methods, you should learn these. Suffice it to say here that if
the forecast is made for one period only, then the difference between the actual valoe and- the

forecast value would measure the forecasting error. 1f forecasts are made for more than one

year, then one can find the ‘average exror’ by simply taking the arithmetic mean of the absolute
vatnes of forecasting crrors of different periods. You must note that an absolute level of an

error does niot indicate much; obvicusly, you should compare the percentage errors. Thus the

. measure of forecast inaccuracy for one period forecast may be defined by PAE.

PAE=(| Y- )R

The same can be generalised for a muitiperied through aggregation of errors over the periods.
Graphically, the forecasts may be plotted % : u

against the corresponding time values and
then the deviation of this fine from the : H{4) /
45° inaccuracy. o D

e

s
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-
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in this diagram, AB is the 43° line, CD is
the line showing the relationship between
the true angd forecast vahie. The veriical
distance between these two lines measures
the forecasting error. For example, the
forecasting error in prediction period 2 is
plus EF, while that in period 4 is minus
GH.

Forecast Value

A ' True Yalue

7.10 SUMMARY

There is no unique methoed for demand forecasting. The forecaster may choose his techniques
depending upon his objective, urgency, data amlldmhty cost-budget, time-budget, and the nanire
of product whose demand he intends to forecast. For shori-term forecast, he may use any of the -
survey methods or barometric methods; for long-term forecasts, he may use any of the various ‘
statistical methods. Similarly, his technique would differ depending upon wheiher the product is
an established (old) one or a new one. For producer goods and intermediate goods, the end-use
method may be advisable. Sometimes it is advisable to use a combination of methods. Bach of
these methods, statistical or non-statistical has its own set of uses and abuses. In general, it nay
be remarked that no forecast is going to be comipletely correci: therefore, the forecaster must
pay some aitention towards minimising forecasing error. Then only, his demand forecasts can
provide usefu! support to his forward planning, corporate planning and business policy decisions,
Sometimes forecasting may even be needed for macro level planning and projections. In this
unit, we have concentrated on demand forecasting, but the concepts and f{echnigues dcveloped
here have application for economic variables other than demand. ' '
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7.12 SELF-ASSESSMFNT TEST"

1. Recall your understanding of the concepts of predlctlon prcgectmn and forecasting. ‘What

_ is the significance of demand forecasting ? - |

2 Di_stingujsh' between the foltowing types of forecasts :

a) Economic and Non-economic forecasts
b} Micro and-Macro forecasts '

c) Short-term and Leng-term forecasts

d) Conditional and non-conditional forecasts

e) Ex-ante and Ex-post forecasts.

3, ‘What is the role of time element in the context of demand forecastmg" Whi t factors would
. you normally consider in choosing a forecasiting techmque'? ' R :

4. Discuss the sultablhty of fo_recastlng technique, if you want to forecastithe demand for :
1) .Coal | :
iy Car _

i) Plastic tea-cups and saucers
) New product

. 5. Joel Dean has suggested the following set of approaches with regard to techniques of -
forecasting the demand for new products : AN

i) Evolutitmary Approach

i) Substitute Approach

iii) Growth Curve Approach
iv} Opinion Poll Approach

v} Saies Experience Approach
vi) Vicarious Approach

Explain each of the approaches Separately

No_te_: - Some of these terms may be new; but if you get back to the recommended reading No.
3-by Joel Deari and run down those few. pages, you should be able qo discover a]l these
approachés in. thls unit itself. And then you can attempt an mtegratlon

-




Appendlx -
INPUT-OUTPUT MODEL

The end-use method of demand forecastmg is essentlally based on the mput-output model of the -
economist. Such models are used towards planmng economic activities within a firm or at the -
macro level ie. for the country as a whole.. In every economy the production of a- ﬁnaI product
requires the input of many intermediate goods. For instarice, the producuon of_ ! fequires -
_ iron ore, coal, electricity etc. Input-output analysns is essentially a model of pro U tion. The
problem is essentally technologlcal ‘What the model seeks to determine is the total ‘demand for
a.commodity and the quantity of each product which must be used up in the productlon process,
given the quantities of available resources and the state: of technology. Though input-output -
model is not a general equilibrium analysis; it does take into account the mterdcpendence of
the production plans- and activities of many mdustnes which constitutes an economy. ‘Stch an
interdependence would exist since each 1ndustry employs the output of this industry as a factor -
_of production. For instance, steel is used to make trucks while trucks are used to transport steel
" coal and pig iron etc., which are used m the manufacture of steel. :

What is the rationale behind the machamcs of an mput-output model? The analysm stafts w1th .
~ an input-output table, (viz. empirical data derived by using some statistical- methods) which
gives the total output of each and every industry, the distribution of that output among various -
. industries as inputs and the amount allocated for final use (for the-use of consumers, mvestors
government and exporters). The left hand margin of the table lists the producmg 1ndustr1es
while the top margin that of the purchasmg (user) industries and the output of the given industry.
The table is a square matrix since each industry is at the same time a producer as well-as user.
Suppose the economy consists of two industries (sectors like agriculture and manufacturer or
consumer goods and investment goods only). -Also suppose there is only one primary input'i.e.

labour (an input which is not produced by the system) Normally the figures in an 1nput-output-
 table is gwen in money value though they can. also represent physmal umts

The input output table is often put in the form of a Transacuon matnx Suppose we have the
following transaction matnx ' ' :

Sectors of Use — Industry I | -.Indust-_r‘y'_II ' Final Use | Total Output

v

I- Producing Sectotsl o : o _
Industry I R R L

Industry 1T 12 . L6 12 30 B
“Primaiy Input © | 20 . | 0. | 5 33 L

The figures are in physical umts

-How do we read the table‘? Let us mterpret the first ; row. Industry 1 produces 40 units of output

- of which 20 units are used by the same industry as an input, 9 units are used by industry 1l as

_an input. Hence 11 units are left for final demarid (ﬁnal use). Similar is the interpretation for
_ the second row. The last row shows the amount of labour used by each industry inchuding the,
_ final use (labour used as domestic servants, car drivers etc.). The last column is the summation
. of each row. Since we have used phys:cal units, column sums have no.meaning They have

meanmg only if the ﬁgures are given in monetary value. S '

" From the transacuon matrix, a technology matrix can be denved we must state one
' 1mportant assumptlon of input-output model. In any productlon proce all mputs are used o




_demand glven existing technology.

h

- in rigidly fixed proportion, as production is characterised by constant returns to e (which -

- if 20 units of commodrty X and 12 units of commodity Y- are required to produce 40 units
- of commodlty X, then. 5 units of commodlty X and .3 units of commodity Y, are required to .-

implies that output will expand proportionately with input). Given this assumption, g find that

produce each unit of commodlty X (20 divided by 40 and 12 divided by .40). Exactly in the same -
way we find that .3 units of commodity X and .2 units of commodlty Y are requlred to produce

~commodity Y (divided 9 by 30 and 6 by 30 to get .3 and .2). This information is Iproduced in the -
a follovzmg tabie where the ﬁnal use and total output columns are omitted.

using secto_rs — X Y

Producing sector l .
X S0 | 30

Y 30 ] 200
Primarylnput . .50 | 33 |

“Such a table is called a technology matrix. A technology matrix is denoted by A and its

_elements by a;; where ;5 is the quantity of ith commodity required as input to produde one unit. -
_of jth commaodity. The technology matrix in our example will be - '

- len ey
A= 31 Qoo

L8z a3

. 84S are called technicai coefﬁment (In our example there are only two produced commodities _
and one primary input). Note : The information in transaction matrix and hence techno]ogy "
. matrix derived from it are obtained from past record. We assume. that 's.uchI mformanon is

available and rehable

Smce business firms as well as government planning agencu:s are more mterestcd in the futur'e, :
their problem is one of determining the total output requ1rements to meet the target of final

. The total output for each commodity is the sum of all mtermedlate demand for the product plus_ '

the final demand for the product coming from consumers, investors, government and exporters.

Let X, and X5 be the total output of industry 1 and industry 2 (also called total demand) and

let Fy and 'F, be the final demand for the product for Industry 1.and 2, Then we have the -
following two balance equations. - '

Xy =an Xy 4 G12X2 +-'Fl
Xy = 1121X1 +anX; + B

where the left hand side is the total output to be produced and the rlght hand su:le islthe total
demand for output. The technical coefﬁclent ai, a1, 4z; and a9 are known; F1 ‘and F, are
given as targets (the final demand to be achieved in some future year), Hence: the unknowns
are the total output required tc be produced by the two industries to satisfy the'final demand |

Fy-and Fy and the intermediate demand (( a1y + 01232) There are two equations|and two

unknowns and hence we can solve with the system of linear s1multaneous equations (provided a

solution exists). We can use the Cramer’s Rule to solve X1 and Xp. We can rewnte the'a_b'ove '
two equations in the. followmg forms :




(X1 —anXy) = apX; = L
- —G21X1 + (Xz - ﬂzzxz) = Fz L |
. Oh (1 - an)Xl = alzxz = F1 (i)
—an Xy o+ (1 = ﬂ-zz)Xz (i)

Equation (i) and (11) can be solved by usmg Crame:‘s Rule :

. Fo; .' a2

' Fy 5 1—ag)
Xy= - —
11— a1 —dayg .
—d; ;3 1—ag

l—en ; ;“1

—an 2
 Xa= : .

1 -_— ﬂ'.ll ; —ﬁlg

—ag1 - ) 1-— [+ 5]

But first check whethér the determinant of A’_'i..é:-

l—an ;7 —612
—&21 1—as

is non-singular and does not vanish.

Le. !A!%O)

In matnx form We can write the equatlon system as X AX + F where X is the ¢olumn matnx
(in fact a vcctor) X, : : :

A is the 2 >< 2 technology matnx [“11 012]
| az1 @22 |

F is the cdlﬁmn’ matrix (vector) [ ?] .'
N : ]

~ Therefore X-AX F | S _

7 Thercforc [I-A] X=F wherc I is the 1dent1fy matrlx N

Therefore X = - A]

' -Therefore X = [I Al- F

F is given, A is known and [I-A]‘ is to be computed by the rnethod of inversion of & mairix. -

' (Thosc who have a knowledge of inversion of a matrlx cann use this method instead of the
Cramers ‘Rule). The matnx [I-A] is called. the Leontief Matrix. (In fact, W.W Leonfief i is the '
' inventor of thc mput-output model for which he has also ben awarded a Nobel Prize.) ;

The inverse matrix [I-A] ~1 has an economic 1nterprctat10n While matnx A gives the direct -
“input requirement to produce one unit of output of a given 1ndustry required for final use, the

matrix [I-A] " gives the total (direct + indirect) input requirement to produce oné unit of output S

of a given industry réquired for final use. As we said -eaflier the production of eachand évery -_
commodity for final use requires cach and every commodlty as an input -which in turn requires

each and every commodity as an input and so on in.d"never ending succession of continuing - .

cycle. By direct. input (say cotton textile) we mean the amount-of each commodity required as. -
an input for producmg one unit of a commodity (say, readymade garments) for final use. By
mdtrecr mput (say, cotton yam) we mean the amount of cach commudlty rcqmred as an input
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. for producmg commodeS (cloth) that are subsequently used as direct 1nput plus’ the amount .
of each commodity required as an input for producing the indirect input and so forth. Direct
" plus indirect input gives rise to total mput requ:rement which is given by the eletnents of the
- inverse of the Leonttef Matrix [I Al Remember that. the 3rd row gives. the amount of p'rimary
- input (labour) required to produce one unit- of output of industry T and. Jindustry|I1 to satisfy .
final demand (The coefﬁclents ag; and a3y in the technology matrix). If Fg is the final demand _' '
. for prnmary 1nput and X3 is'the total supply of primary input then given the final de mand target
~Faywe can compute the amount of labour requlred for Industry 1 and 2 while prodz}cmg X; and

X5 outputs. The total demand for primary input equals am X1 + a3 Xy + Fy and must add
up to the total supply if the mdustry s production plans are not the encounter tabonr shortages,

" You may now appreciate that glven the mformatlon contained in technology matrix, you may
~ attempt demand forecasts for some ontput. You may attempt a couple of exercnses given below
to understand the end-use techmque :

Activity 1

a) Given the following technology matrix A, and the final demand vector' (F) (ie. 3by1
- column matrix), ﬁnd the total output (demand) which the three mdustnes must produce.

103 0.4 0.1 20 |

-l0.5 0.2 06| F=|10 . :
01 0.3 0.1 30 RN |

(Take Xi, X 2 and X5 as the output of the three industries.)

Ans. 'x;;—_ 16098 Xp=20199 ~ Xy =11854

' 2) leen the mput -coefficient matrix (technology matnx) A and the final demand ‘vector F,
ﬁnd the output levels of the three mdustnes.

0.0 03 0.3 . 180
(0.3 0.1 0.1 andF 20
0.2 04 0.0 90

Ans. X, 'Xg- = 475 X 13;525
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O T . B . _—

'BLOCK III -INPUT—OUTPUT*DECISIONS )

ThlS block mtroduces you to the baslc conocpts mvolved in mput-output dECISIOIls

Umt 8 deals with productlon concepts and tcchmqucs useful for analysmg productxon docnsnons'
* e.g. choice for optlmum inputs, optimum product me, etc

" Unit 9 dlscusses some basu; conccnts of costs in relatlon to productlon It cxplams dlffercnt
typcs of costs relevant for productlon, pianmng and control, Tt also ldentlﬁes the ways- by which
- costs advantages could be derived. Finally, it mdlcates the managerlal uses of cost oonccpts ‘and
analysm in dec1s1on-makmg

- Unit 10 deals'Wlth various approaches to empiricatly estimating production and costs. Tt gives an
s account ‘of the difficuities in relation to measurement of production and cost functions. Lastly,
- it identifies managerial uses of emplrlcal estimates about producnon and costs
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UNIT 8 PRODUCTION CONCEPTS AND ANALYSIS
| Structure | | o | o

80 Introduction

8.1 ‘Ob]CCtIVCS -
82  Why Stidy Productlon?

- 83 Production Function Concept '

84 Isoquants .
8.5 Total, Average and Margmal Products

86  Three Stages of Production -

8.7 . Optimal Input Choice

: (Least Cost Combination) _

88  FEconomic Region of Production ¢~
89 Returns to Scale. o
810 Forms of Production Function

811  Optimal Product Mix

(Joint Product Case)

812  Summary

8.13 ~ Additional Readings
8.14 Sclf-asscssment Test

8.0 INTRODUCTION

Production in concerned with the supply 51dc of the market The basic function of a firm'is.

that of readying and presenting a product of sale - presumably at a profit. Production analysis

- relates physical output to physical units of factors of production. In the production process,
various inputs are transformed into some form of output Inputs are broadly classified as land,.

labour, capltal and entreprencursth (w}uch cmbodles the managerial functlons of risk taking,
organising, planning, controlling and directing resources). In production analysis, we study the

“least cost combmatlon factor inputs, factor productmtles and returns to.scale.

In this unit, we shall introduce several new concepts to understand the relatlonshlps mvolved
in the production process. We are concerned with economic efficiency of production which

~ refers to minimisation of cost for a given output level. The efﬁc1ency of procluctlon process Is

determined by the proportions in which various inputs are used, the absolute level of each input

and productivity of each input at various levels. Since inputs have a cost attached, the degree of.

efficiency in production gets trans]a_ted into.a level of costs per unit of output.

8.1 OBJECTIVES

The ob]ectlves underlymg this unit are to ;

mtroduce a set of conccpts and techniques | relevant for productlon decision analysis

e state clearly certain dcclslon rules regardmg opt:mum mpul: chmce optimum product mix
etc.

. develop a theorct.lcal base for analysing empiricat 51tuat10ns

e facilitate comparlson between demand analys;s and productlon analysns
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8.2 WHY STUDY PRODUCTION?

When making preduct decisions, a firm’s manage_ment.rﬁust consider both what is to be produced
and how to produce it. The discussion in this unit covers decision rules for deterrpining the
quantity of various inputs to produce a firm’s output under different circumstances.

1t also develops a basis upon which a firm'’s costs can be constructed. After all, a firm incurs
costs because it must pay for the productive factors. Thus an’ tnderstanding of prodution helps
provide a'fbundaﬁon for the study of cost. Knowledge about the behaviour of costs can be
combined with the revenue concepts (derived from consumer demand) to estab.{ish'qriteria' for

determining the production price and the optimum level o output, -

-Business firms produce goods or service as a means to an end. Besides meeting the final consumer
needs, the end objec_thre of a firm may be to maximise profits, to gain or maintain market share,
to achieve a target return on investment, or any combination thereof. In case of public goods,
the objéctive may be to provide a particular service, such as education and health, within the
bounds _o'f a budget constraint. In other words, a firm attempts to combine various inputs in
such a way that minimum resources are committed to produce a given product or that magimum
production results from a given input. To achieve this, persons in the dccisionémakjng position
should have a basic uriderstanding of the process of production, and also the time perspective of
production. Specially you may recall the concept of Time _Persp_éctive from introductory units.
In production and cost analysis, a distinction is made between the short-run and the fo ‘g-tun. In
the short-run, the quantities of some of the inputs are variable while others are in fixed supply.
In the long-run, all factors are assumed to vary. Traditionally; the labotir has been variable and
capital is fixed in the short-run. While using terms like labour and ‘capital, we should think
of one unit of labour as including, say, one hour of worker’s time plus all the necessary raw -
* materials, fuel, and other variable inputs, and we should think of capital as including ail the plant,
equipment, land, buildings, and all other expenses that do not vary with the level of oniput,

8.3 PRODUCTION FUNCTION

A production function expresses the technological or engineering relationship between the output
of a product and its inputs. In other words, the refationship between the amount of various
inputs used in the production process and the level of output is called production! function. For
example, a farmer growing peanuts combines soil, fertilisers, pesticides, water, seeds, labour and
- capital (farm equipment, etc.) to yield a crop of peanuts. Some of these inputs may be fixed in-
supply: the land available, and the existing amount of capital. The other inputs may be varied
and, accordingly the level of output may be expected to vary. :

Traditional economic theory taiks about tand, labour, capital and organisation or management’
as the four major factors of production. 'Tcéhnol_ogy also contributes to output growth as the
productivity of the factors of production depends on the state of technology, The point which
needs to be emphasised here is that the production function describes only efficient fevels of
output; that is, the output associated with each combination of inputs is the maximum output .
possible, given the existing level of technology. Production function changes as the technology
changes, : : ' '

In general, we can represent the production furiction for a firm as
Q= f(@bcuz). '




' Where a,bc..z are amounts of various inpil_ts such as land, {abour, capital etc., and Q is the
level of output for a firm. This is a positive functional relationship implying that the output
viries in the same direction as the input qdantitié_s. In other words, if all other inputs are held. -
constant, output will go up if the quantity of one input is increased. This means 'tha,t the partial

_ derivative of Q with respect to each of the inputs is greater than zero.~However, for a reasonébly

_ good understandmg of production decision problems, it is convenient to work with two factors

of production. If labour (L) and capital (K) are the only two factors, the production function

reduces to:

Qs H(K,L)

From the above relationship, it is easy to infer that fora glven value of Q alternative combinations
of K and L can be used. It is possible becanse abour and capital are substitutes to each other
to some extent. However, a minimum amount of laboiir and capital is absolutely essential for -
* the production of a c'ommodity Thus, for any given level of Q, an entreprencﬁr will need to
hire both labour and capital but he will have the option te use the two factors in any one of
the many poss:ble combinations. For example, in an automobile assembly plant, it is possﬂ)le

i to substitute, o some extent, the machine hours by man hours to achieve a particular level -of

output (no. of vehicles). The alternative combinations of factors for a given output level will be
* such that if the use of one factor is increased, the use of anothcr factor will decrease, and vice -
versa. ‘

Activity 1

a) Draw a curvc relatmg a single output toa smglc mput. Name the axis. Have you made any
. assumpt;ons? LlSt them.

L R R R A I R I I R R N R R N R R NN NN
------------------------------------------------------------------------------
RN I R R R R R R R R R R R N N A N N N N N R
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]
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b) . Suppose there is a technological innovation in which the same level of output can be -
'proc_luced by lesser input or Jarger level of output can be produced by the same level of
input. Show the impact of this new technology in terms of the curve you have drawn in (a)

v

<) 'L'ist the factors which enter into produotion of medical services by a h’oSpital Desngnatc the
factors in terms of. synibols. State them in the form .of a production functloo.

c ammsEEsssEm ‘A E e e A s EaaE s At errasater N ey P I N R L R R N I R A N
L R R R R R R TR e N B E aEERsesEETUEERY S R R R A R I B A ]

----- '--onooooo-oo.o-.nu-.-..----....-------.--.-.----.-.-_-"c---.--..-o--.-.ooo'

8. 4 ISOQUANTS

Isoqu.:mts are a geometrlc representatlon of the productlon functlon As chscu%ed earlier, the .
same level of output ‘can be produced by various combinations of factor inputs. Assummg
continuous variation in the possible comblnatlon of labour and capital, we can draw a curve
by plotting all these alternative combmatlons for a given level of output. This \curve which 1s

- the locus of all possible combmatrons is called Isoquant or Iso-product curve Each 1soquant

corresponds to a specific level of output: and shows different ways, all technolo 1cally efficient,

- of producing that quantity of output The Isoquants are downward sloppmg and convex to the
origin. The curvature (slope) of an 1soquant is significant becuase it 1nd1catcs the rate at which
factors K&L can be substituted for each other while a constant level of output is taintained. As
we proceed: north-eastward from the origin, the output level correspondmg to €ach successive
1soquant increases, as a higher level of ontput usually requires greater amounts of the two inputs.

'Two isoquants don’t intersect each other as 1t is not poss1b!c to have two output levels for a
pa'tlcular input combmatron ‘ITJ '
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ISOQUANT MAP

.Margmal Rate of Technical Substitution (MRTS) is doﬁned as the rate at whxch two factors
are substltuted for each other Assumlng that 10 pairs of shoes can be produced in thc followmg '
three ways:

Q
10
10
10

M B
oo 4 b =
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We can derwe the MRTS between the two factors by plotting these combmanons a[oi_]g a curve
{Isoquant). - o ' _
' Figure Iil DIMINISHING MA'RGINAL RATE OF TECHNICAL SUBSTITUTION
o CAPITAL- '
A )
3 _,A‘ |
. . .
c
2 =~ Q=10
pl—— . -. 5
g 3 ©4 : 8 LABOUR

' The margmal rate of technical substltutlon of labour for capltal between pomts A & B

‘s equal-to — '(%) = 2 —2. Between points B & C, the MRTS is equal to=2 = —1/2 E
The :Marginal rate of. technical substitution has decreased because capital and labour are not
'perfect substitutes for each other. Therefore, as more of labour is added, Iess of caplta[ can be
used (in exchange for another unit of labour) while keepmg the output level unchanged. -

Substitutability of Inputs

-
Three general types of shapes that an isoquant. might have, are depicted in Figure TV:

- Figure IV

. - \ o
-Tnput a. /> Input;l"1 ) . 1

— Q-2
Q=M Q2
S Y
e “Tnputb -
Panala  Tnputb A . Inp

Input a




. In panel a, the isoquants are right angles implying that the two inputs a and b must be used in
fixed proportion and they are not substitutable. For instance, there is no subStimtiOn possible
between the tyres and a battery in an automobile. The MRTS in all such cases would, therefore, -
be zero. o

“The other extreme case would be where the inputs a and b are perfect substitutes (panel b). The
isoquants in this category will be a straightline with constant slope or MRTS. A good example
of this type would be natural gas and fuel! oil which are close substitutes in energy production,

The most common situation is presented in panei c. The inputs are imperfect substitutes in this
case, and the rate at which input a can be given up in return for one more unit of input b keeping
the output constant, diminishes as the amount of input b increases.

Measures of Production

The r:neasu're of outfput represented by Q in the produ_ctioh function is the total product that
results from -each level of input use. For example, assuming that there is only one factor (I.)
being used in the production of cigars, total output at each level of labour employed could be:

Labour-(L} " Qutput (Q) : Labour (L) Qutput (Q)
1 3 o 8 ' S 220
2 22 o 9 239
3 50 ' 10 ' 246
4 84 1 ' 238
5 121 o 12 - 212,
6 158 13 : 165
7 192 . 14 o 94

The total output will be 220 cigars if we employed 8 units of Jabour. -

We assume in this example, that the labour input combines with other'input factors of fixed
supply and that the technolopy is a constant. '

In addition to the measure of total output, two other measures of production ie. marginal
- product and average product, are jmportant to understand. :

Activity 2

a) Draw an isoquant map using the information .availab.le, in-the following table:

Isogant I ' Isoquant 11 ' Isoquant III

K L K T K
11 4 13 6 15

8 3 10 5 12

5 4 7 6 9
3 5 5 7 7.

23 6 42 8 62

18 7 35 9 55

16 8 32 10 53.

. 18 9 3.5 11 55

G R W N e M|

P
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b) Which one of the isoquants provides jrou with the highest level of output and Why?

------------

-----------------------------------------------

<) 'j_Take any one of the isdquants and compute MRTSzx What doyou obée-rve aTout computed
MRTS? Explain the observed trend.

Isoqu_ant —

L K _ . : MRTS

------------------------------------------------

o
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' 8.5 TOTAL, AVERAGE AND MARGINAL PRODUCTS

Marginal Produet

This has reference to the fundamental concepts of marginalism. From the decision making
point of view, it is particularly important to know how production changes as a variable mput is
changed. For example, we want to know if it would be profitable to hire an additional unit of
~ labour for some additional produétive activity. For this, we nieed to have a measure of the rate
of change in output as labour is increased by onc unit, holding all othér factors constant. We
call this rate of change the marginal product of labour. In general, the marginal product (MP)
Jofu variablc factor of preduction is defined as the rate of change in total praduct (TP or Q)..

Here the output doesn’t increase at a constant rate as more of any one input s added fo the
production process. For example, on a small plot of land, you can improve the yield by increasing
- the fertiliser use to some extent. However, excessive usc of fértiliser beyond the optimumn quatity
" may lead to reduction in the ocutput instcad of any increase as per-the Law of Diminishing
. Returns. (For instance, single application of fertilisers may increase the output by 50 per cent,
a second application by another 30 per cent and the third by 20 per cent. ITowever, if you were
to apply fertiliser five to six times in a yéar, the output may drop to zero). .

It is safe to say that most production functions react in the same general fashion as morc of
a variable input is added to other fixed factors (land, machinery etc.) In our earlier exampie
.of the production function for cigars, first the output increases at an increasing rate (for L less

than 5), then increase at a slower rate (for L between 5 and 10), and finally starts declining (for

I greater than 10). Also look at Table 2 (Production Function for Shoes) to see what happens
to the rate of increase in output (MP) as more of labour is used. The principle of diminishing

marginal produetivity (returns) states that as additional units of a variable input are added to’

other inputs that are fixed in supply, the increments to output eventually dediine (for a constant
technology). This phenomenon has been widely observed and there is enough empirical evidence
to support it. ‘For business managers, marginal productivity of an input plays an |mp0rtant part
in determining how nmuch of that mput will be employcd

Average Product

Often, we also want to know the productivity per worker, per kilogram of fertiliser, per machine,
and so on. For this, we have to use another measure of prodution: average product. The

average product (AP) of a variable factor of production is defined as the total output divided -

by the number of units of the variable factor used in producing that cutput. Suppose there are
n factors (X3, Xz, ........ Xa), and the average product for the ith factor is defined as:

AP; = TP/X;

.ThiS represents the mean (average} output per umt of land, labeur, or any other factor input.

The concept of average product has several uses. For example, whenever inter industry compar-
isons of labour productivity are made, they are based on average product of labour. Average
: nroductmly of workers is important as it determines, to a great extent, the competltwcncss
. of one’s products in the markets. The wage revision are also linked to productivity. If wages
are revised upward without much regard to average productivity, a country faces inflationary
p’fessures. The concepts like “qhality circles” and other forms of employee participation in
management are all aimed at increasjllg average productivity of workers.
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'Maljg_inal Average, and Total Product: 2 Comparison

_ .A hypothetical production function for shoes 15 presented in Table 2 with the total, average, :
and margingl products of the variable factor labour. Needless to say that the amount of other
itiputs, and the state of technology are fixed in this example.

Table 2: Total, Average and Marginal Product

Labour Input _ Tatal Output Average Marginal

(L) . . ' (TP) Preduct _ Product

' ' (AP=TP/L) . (MP = %52)
0 0 0 0
T 14 : . 14 _ 14
2 52 .26 38
3 108 36 56
4 176 44 68
5 . 250 K 50 74
6 324 : : 54 _ 74
7 ' 392 56 68
8 . © 448 56 56
9 _ 486 54 38
10 : 500 50 14
11 484 44 -16
12 ' 432 ' 36 52
13- 338 26 94

4 - 196 - 14 -142

The values for marginal product are written between each.increment of labour input because
those values represent the marginal productivity over, the respective intervals. The data presented
in the above table is also graphed in Figure V (Sce next page)
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I both the table and the graphic répresentation, we see that hoth average and margihal products
first increase, reach the maximum, and eventually decline. Note that MP=AP at the maximum
of the average product function. This is always the case. If MP>AP, the average wiil be pushed
up by the incremental unit, and if MP<AP, the average will be pulled down. It follows that the
average product will reach it peak where MP = AP.

Activity 3 _ .
a) Fill in the blanks m the following table.

Capital . .~ L;;i;ii_;?ﬁr':" TP o ' AP;;‘:I S ._MIP;;.-- '
i 1 2 2 —
1 ':I-)"II; ] 5 _ - 3
L., 1 3 - 3 .4 »
1 4 12 3 —
S q 5 . 14 - -
. ‘ -
1
1 S 15 22 -
1 8 14 — -
- 3 \ . 1 .
i G - 1 -2

(Hint: you may recall the Absolute Activity LcVe['Prinlciﬁle';fr'd;n irit_roduc_tc_)ry units’
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- Our production function for shoes can also be expressed as an algebraic function of the fubour
input. We can defermine the amocunt of labour to be employed if we want to maximise the’
production of shoes, nsing the algebraic function which would be:

TP = 1512 — 1.2

It.foilows that the marginal product i
Mp =47
MP = 30L - 3L2
For TP to be maximum, MP = (
~AMP=30L -3L% =10
L3031y =G

which has fwo sofutions: L= 0 and L = 10 We should expect total product to have & maximum
at one of these points and minimum at the other. In this case, cutput will be madmom at L =
10, at which both first nrder or second order conditions are satisfied. In Figure V, we see vhat
in the production of cigars, both marginai product and average product at fiest rise, then reach
a maximum ard then fall. We can find the point at which MP reaches a maximum as foliows:
MP = 301 — 31.2
(M P . :
AME) — 36 6L =0

IL.=5
For amounts of labour input of more than 5, the marginal product has a negative slope
(i@f;fl < G torl > 5)
\mmldrly, we know that the average product is equal o margina pmdud whpr average prodogt
is maximum, Thos in this case: '

AP = = 155 ~ IL?

Finding t‘ne first derivative of AP, setting it equal to zero, and solving for L, we obtain:

_ci‘.AP}__ —
dLL 15— 2L =0

L=75 |

In order to check that AP=MF when AP is maximum, we must computc the vaives of AP and
MPatL =75 Ve know that

S M P =300 — 3L*
L MP = 30(7.5) — 3(7.5)*
=56.25
Simifarly AP = 15L - IL? .
AP = 15(7.5) — 1(7.5)?
= 560.25
Therefore we find that both are equal at L = 7.5

Note; The production function has been expressed in cubic form as both marginal apd average products start falling

. after a point. If we substitute different values of L in the marginal produci function, the MPL. wiil be different

- . : P r A ATP . .
from the values presented in Table 2. This is becausc we have uscd MPL = - L,\TL_ in the table which Is

. . d(TF L Lo . .
discrete function, where as MPL = —('E)? used in algebraic form is a continucus {unction.

163



Adlvaty 4

a} Suppose, the producnon funcllon relating agricultural ontput to varying amounts of capltal

input is of the following form:

Q=-E 12Ky 12K

Beyond what point do diminishing returns exist?

.....................................................................
-----------------------------------------------------------------------
-----------------------------------------------------------------------

--------

---------------------------------------------------------------

R LI T I R I R R O N N R R R R R R N R I AR

--------------------------------

---------------------------------------------------------------------

- Ans: K = 3 (There is ancther answer w}uch is mathematlcally cnrrect but economlc‘
esting}

----------
........
...........
s s
---------
---------

ﬂly uninter-

b) The law of D1mm1sh,ng Returns is sometlmcs called the law of Variable Propoltlons How

would you justify this?

T A E 4B B S 4N RS S AE ek omEoAEE R ANEE Te N DB CA AN MY R E G N RN A& FAFEE L REAN R WENY RS RV EY

------------------------------------------------------------------
---------------------------------------------------------------------

--------------------------------------------------------------------

- ¢} Consider the three-stage diagram. Locate the points of

---------

i) Intensive Margin (at which MP=0): Total Product

i} Extensive Margin (at which MP=AP):

Flasticity of Production

"This is a concept which is based on the relationship between Average Product {AP) and Margmal

‘Product (MP). The elasticity of productlon (eq) is defined as the rate of fractional change in

total product, QQ refative to a slight fractlonal change in a variable factor, say ldbour
gl — AQIQ AQ L _ AQJAL- MP
¢« — AL/L — AL'g T Qi — APL

Thus labour elasticity of production, c} is the ratio of marginal productivity of labour to average
rduction is
simply the ratio of marginal productivity to average productivities of capital. Sometimes, such

- productivity of labour. In the same way, you may find that capital elasticity of p
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concepts- are renamed as input elasticity of output. In an estimated prodiiction function, the -
ag‘gregate of inp_ut elastieities is_te_l_'me_d as.the fu_n_eti_on coeflicient.

Elashclty of Factor Substltlmon

-ThJs is another concept of elast1c1ty Wh]Ch has a tremendous practlcal use in the context of

-production analysis. The elasticity of factor subsiitution, e el |, is 2 measure of ease with which’
the varying factors can be substituted for others; it is the percentage change in factor proportion

' ( ) with respect foa given change. in margmal rate of technical substitution between factors |
(MRTSKL) Thus, :

of = AKID) (MBTSxz)
€ - (K/L} "A(MRTSgL)

_ _ AK/L) gMRTsm,)
= AMATSx1)' (R/L)

o A(K/L) (MPg /MPL)
— AMR/MEL)" (K[L)

The elasticity coefficient of factor substiiution, e , differs depending upon th t‘1e form of production
function. You should be able to see now that factor intensity (factor ratio), factor productivity,
 factor elasticity and elasticity of factor substltutlon are all refated concepts in the context of
" production analysis. :

8.6 THREE STAGES OF PRODUCTION

The product curves in Figure V have been divided into three stages. The first stage covess.
the region from the origin to the point at which the average product is maximum at L = 7.5

Throughout Stage I, the average product is rising, even though the marginal product has begun o

to fall as we near the end of Stage I. During this stage of production, the amount of iabour is too
" small for the existing amount of the ﬁxed resource Whlch results in negatwe marginal product
of that resource. : . .

Stage I starts from the point at which the average product is maximum and énds at the poin
where the marginal product falls to zero. This is the region between L = 7.5 and L = 10. The
marginal'and average products are falling but both are positive th:oughhout Stage 1L

Stage T covers the entire region.for wluch the marginal product of labour is negatwe ie. the

area to the right of L = 10. As in Stage I, this happens because the amount of fixed resources

available are not sufficient for the efficient productlon to take place. What this implies is that of

the three stages of production, only Stage II has a positive marginal product for all inputs. The

*important implication of this retationship for business is that the relevant range of production is

restricted to Stage II. No enterprise would knomngly employ a resource for which the margmai :
product is negative.. - : C

8.7 OPTIMAL INPUT CHOICE LEAST. COST COMBINA’I‘ION OF INPUTS

As already discussed, the production function in’dica’tes the alternative eomb‘matlons of various
factors of production which can produce a given level of output. While all these eombmatlons
are fechnically efficient, the final decision to employ a partrcular input combmatlon is purely an
economic decision and rests on cost AR entrepreneur should choose that combmatlon Wthh
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costs him the least. To aid our thinkin"g' in this regard, economists have developed|the concept
of isocost (equal cost) fine, which shows all combinations of inputs {a&b) that can pe employed
for a given cost (in rupees).

in order to determine the least cost combination for a given output, we need to have the prices
f.)f"fact'ors of production. Let vs consider, a production function for plastic buckeis where the
eitreprenenr wants to produce 20 buckets. Let the price of L (Pr) be Rs. .10 per unit and the
- price of capital (Px) be Rs. S per unit. It is assumed that unlimited amounts of labeur and
capital can be bought at given prices. We can now find the total cost of each of the five possible
combinations of labour and capital for O = 20

_;‘a\ﬂt‘emﬂﬁv& Combiustion | Inputs in Physicat {Inits N ‘Cost {Rs.)

" Laboor Capital - 1
1 4 1T ' 4 X 10+ %X 5=125
& 5 12 : Sx 0+ 12 X 5= 118
3 6 g ' 6% 10+ 8 X 5=100
4 7 5 - 7% 0+5 % 5=95
5 8 4 ' 8 X 10+ 5 x 4=100

Combination 4 represents the least cost for producing 20 plastic buckets.

Another way to determine the least cost combination is geometrical in natural which uses the
wocost and isoguant curves. The isocost line can be defined in the following mannTr:

=R L+ Py K where C=C

Where Cg is the firm’s total cost of inputs for some specified time period, Py, and Py are the
pmﬂs of inpui L. and inpui X, respectively and L and K represent the physica ctlanntles of
mwe inpats, In other words, the isocost equation above states that when the firm’s total cost is
'i,g, the price of input L times the amount of input L used pius the price of input X times the
amount of inpuf 1, used must equal Cos. In Figure VI we have drawn isocost lines for Co = 125,
Cy = 110, Co = 106, and 5 = 95, and C4 = 100 where PL = 10 and PK = 5. Note that these five
isocest lines are naraliel.
They must be paraliel because the siope of each fine is — %U? ~ 2 =2
Mote that the slope of an isocost line must be equal to — %’ since that represents| the rate at
which input L can be substituted by input K while maintaining the same level of output. In our
sxample, FL = 10 and Px = J, then we can substitute 1 uniis of labour for every 2 unitsof capltdl
while mamntaining fhc same cost level. Thus,

%% = %- = = 159 = —2. We skould remember that the marginal rate of substitution — a’ﬁg

which & the slope of an isoquant between two points, is also equal to the ratio of marginal
products of the two inputs (m) We know that M Py = AL, M Py & Along an
isoguant the increase in output .resuhing from an auditional unit of L must bé CXchtEy offset by the
decrease in output from a reduction in input K, or AQ = O = MPr(AL) + MPx(AK).

Thus, M Pr{AL) = -,MPK(AK) or MPL = “AKTQ constant.
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A - Figare VIISOCOST LINES -

Units of Capital
-8

p—
C A

10

_ N\ : LB
5l ' i : 15 20 _ Umis of Labour _
‘ Wlth this. rclatlonshlp clear in mmd we supenmpose the isoquant map.on the isocost map in
order to determine the least cost input comhmanon of the maximum output for a given cost. It
can be seen in Figure VII that the ma:umum output that can be obtamed with an outlay of Rs.
95 is 20 buckets where the isocostiC = 95 is tangent to the isoquant Q = 20. This is the least -
cost of producing 20 buckets and the least cost combmatlon of inputs in thls case is 7 umits of

labour and- 5 units of capital.. Any other combmatnon on thc 1soquant Q= 2@ whll have a cost
- lughcr than 95

Figure VI LEAST COST INPUT"COMBINATION L

20

15

10

" Units of Capital

N 25
5 10 13 20 Units of Labour
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Thc least cost: combmatlon for dlffercnt Ievels of output ie. Q 15 (Q 25) can be found in the
same way. The line ABC in Figure VIII thus represents the least cost combination of inputs for.
dlfferent levels of output This line is called the firm’s expansmn path or the scale lme

A Figure VIl FIRM'S EXPANSION PATH -
sk | ANST
20
5oL | | |
5 1 - . o 1‘53‘
‘e S

| <
™.
5
. on Q- e . _
o=\ s
5 : 10 15 20 o ”

: Units of tabouyr
: Alternatwely, you may frame and solve your oplmlsatlon problem (of mput cholce) rough the
-standard calculus technique of Lagranglan multlphcr Constrained Maxnmlsatmn

Max Q(K,L) sub_]ect to _ _
C = Pr.L + Px.K = (cost constraint) o -
=QUL,EY+MC—-P,.L-Px.K)y - =

welEowjooefanl L Lo
Ho{@arf=os{®-n) | e
B=(C~PL~ PKK)h0=>(G PLL+PKI()_' - (i)

solvmg (i) and- (n) smultaneously, we gct

8Q/oL - By
Q8K T Py

or MR’I‘SLK -L :> optlmum decns:on rulc

Constramed Mimmlsatmn

Mm 'C = PrL + PRK subject to
Q QLK) = (technology constraint) . -
*=PrL+PgK + A* [Q Q(L,K)]

'aM'__-*A[P ~A.*£-.=0#(PL=A‘%§‘) S ™




- [0=e@. )] =0= [o=a, O e

Again through similar operatlons on (iv) and (v) we get :

M%A[PK :A*%] :I‘(j.:. (PK:Atg%)._ .. ,. . _. __.“" (V_) .

g
M RTSLK - _% = _L = optlmum' decisiont rule

' .In other words, the decision rule in the context of optlmum input choice remams unchaged '
irrespective of the nature of constrdmts ' -

_ Actmty 5 .
Find the optimum input combination in each case given below:

9 Q=vVIVK.

Rs. 80=2L+4K

e T L R N I I R R R N I BN ]
...............................................................................
P I N N I R R R R R R I R I I N R ]

T T T N R R R A A L

(Ans: LIKK=1/2)

b) O=4LogL + 8L0g_K
C=3L+9%K

T R I

~(Ans: L/IK=3/2)

How Much of an mput should be employed?

-'.Would you hlre a-worker if the cost of domg 30, mcludmg wages and all the beneﬁts is more_
than- the revenue you can get by selling the output attributable to that worker? The obwous’__".
answer is ‘no’, because it is not economic to hire him. But, you will go ahead and hire another
unit of labour if you ¢an sell the added output for mote than the added cost of employing that -
labour. This is the criterion on whlch the decision to employ more units of any resource should'
be based. C

Marginal' revenmue pt_oduct of labour is defined a§ the addit‘ioha! revenue that a firm receives bjr'
~ selling the output of an additional worker. This is measured in value terms. It is'calculated as

- MRP =(MP) (MR)
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Where MP is the marginal product of labour, and MR is the marginal revenue. 1tis a diminishing
function as the MP decreases, employ inore of labour. MR can be either diminishing or constant.
Marginal Resource Cost (MRC) is the additional cost to the firm for employing one more unit
of labour. The optimum number of workers to bé_'employed is determined. by 't?e condition: -

MRP = MRC. o

Aetivity 6 -

a) Review your understandmg of the concepts of Marginal Preduct (MRPr and Marginal
Resource (Factor) Costs (MRC)

..................................................................................
R R R L T R R RN R R T T T,

R R R R R R R R T T

e R T T N T T

¢} Suppose a firm can obtain a valuable input without havmg to p,ay for it (elg. apprentices
who receive no pay or free electricity available in a backward /?zea —.zero industry area).
How does the firm decide how much of the free mput to takf:

L T T e

.......................................................................................

........................................................

8.8 ECONOMIC REGION OF PRODUCTION-/.' 7

- ~

In the long-run, a firm should use only those combmat19rr§ of 1nputs« wluch arg cmnomlca'lv

- efficient. A factor should niot be used beyond a point, ever if it is’ avallable free of cost, as it will
result in megative marginal product for that factor, These mput cé/mbmattcms are represented
by the position of an isoquant curve which has a positive slope. A posit’-'i?él{ ,slopped isoquant

. means that the firm will have to use of both the inputs to maintair s samc level ﬁf ‘production.
As illustrated in Figure IX the point A on Iy marks the spot where NLPK O Béyond this,

. the MPy is negative. Similarly, at point B on Ig, MPg, = O and it Js(ncgatlve thq,re aﬂ:cr The
lines OX and OY which are called ridge lines bound the economiic reglon; of/ productlon beyond

which it is economlcaliy inefficient to produce.




Figure 1X ECONOMIC REGION OF PRODUCTION '
Capiial |, 7( - o

_ -7
O . ) .Labo_ur_

8.9 RETURNS TO SCALE

" The law of diminishing returns states that as more and more of the variable input is added to

" the fixed factor base, the increment to total output after some point will decline progressively |
with each additional unit of the variable factor. The law of diminishing retutns is also broadly -
referred to as the ‘law of variable proportions’ which implies that as additional units of a variable

factor are added to a given quantity of all other factors, the increment to output aitributabie .
to each of the additional units of the variable factor will increase at first, decrease later, and
eventually become negative. The law of diminishing returns is strictly a short-run phenomenon.

Let us now look at what happens if we change all inputs simultaneously which is pdssible only iy
the long-run. What happens to the output level as all factor inputs are increased proportionately?
T[ms can.be understood with the help of the concept known as returns to scale. Under this
concept, the behaviour of output is studied when all factors of production are changed in the
same direction and in the same proportion. Returns to scaie are categorised as follows:

4} Inereasing retarns to scale: If. output 1ncreases more than proportionate to the increase in
all inputs.

b). Constant returns to scale: If all inputs are increased by some propoftion, output will also
increase by the same proportion. -

) Decreasmg returns to scale: If i increase in oufput is less than propormonate to the increase
“inall mputs

- For example, if all factors of productlon are doubled and output increase by more than two
times, we have a situation of increasing returns to scale. On the other hand, if output does not
double even after 100 percent increase in 1nput factors, we have diminishing returns to scale.

8.10 FORMS OF PRODUCTION FUNCTION

There are ﬁve different forms of production function. Understandmg the form is important in
-the context of interpreting statistically estlmated production function ie. emplrlcal situation.
However, it may be worthwhile to make a passmg reference to the conceptual basis of different
types of production function:

a) Cobb-Dougl_as type
It is 2 linearly homogeneous_productio'n function of di_:greé_ one i.e. subject fo constant returns
{o scale. ’ '




.‘l-’ .MPL = .A( N = (x Q)

" iv) Marginal Rate of Technical Substitution

- viii) Factor intensity

| Q= Q(KL) = AL* K-
Where A and o are constants; 1>oc>0 ,
- You may note that [(oc) + (- oc) 1] - : .i

" This means if factors K and 1. are increased by A proportmn the output Q will dlso increase by
the same proportion. This means constant returns to scale. Interestingly, you may operate on
this form of production function to review all the production concepts you have learnt so far:

i) Total product
Q= ALK
“ii)  Average products _ . . S 3
APL;A(%)I_"‘?‘ o _ - _ -
APy = A()™ | |
iif) Marginal products

MPy = (1- «)A(L)* = [(1— rx)g]

] MRTSLK = (l_m) L] ' ' - | . . . .
V) - Elastlmty of Proudctlon : '
MPy, '
= APL —x i
e =M (1)

vij Funetmn Coel’ﬁclent _
=(x)+(l-x)=1

vii) Production efficiency ‘

It is measured by the term*A’. The firm with higher ‘A’ produces larger Ioutput of ‘Q’ high
level of ‘A’ signifies better orgamsatlon and managerial efﬁc1ency

This measures the relative factor propdrtion (or ratio) to prOducc a g1VEn level to output.
Along the isoquant, factor intensity may vary. or remain constant, dependmg upon the
returns to factor (short-run) and the. returns to scale (long-run) -

K
T Mmeasures caprtal intensity:

: % measures labour intensity

ix) Elasticity of factor Substitution -
ef f _ _-%Ain(K/L) .

T BAIn{MRTSk1)
- _A(K/L}/(K/L)
. A(MRTSg1)/(MRTSkp) =~
AK/L)/K/L)

o« K f Lo KX
T—o' & 1—a L

A(K/L}/-( T

.:1-'

A ETD)




here it w1ll suffice to note the following.

Activity 8

a)

A

You may operate on other forms of productlon to review the same set of concepts HOWEVGI,

:

'b) CES type _ - ‘ S .
' It stands for constant’ elastlmty of subsntutlon productlon functlon As the name 1mplles. -
~ here ef remams constant. The Cobb-Douglas function is a spec;al type of C E S function.
<) VES type | o |
It stands for ‘variable elastlmty of substitution’ productlon functlon, because ef is: allowed
to vary.
~d) Leontief type _ _
In this type of production function, ef is assumed to be zero. This means factors are
combined in fixed proportion such that there is no scope for factor substlt"utlon
¢) Linear type . - o ' o _
At the other extreme, Ef may be assumed to be inﬁn'ity, meaning that there is no limif to
factor substitution such that a multi-factor productlon may turn out to be a smgle factor
function like. ' .
Q=0(L) =Q = 2L, because K and L are p’el_'feet substitufes.,
Activity 7 o
Construct a set of tables with imaginary data to illustrate the following:
| a) Dlmmlshmg returns to a varlable factor ' |
b Increasmg returns to scale '
. €) Constanit returns to scale
d) Diminishing returns to scale

Consider the. production function




Establish the form of this function

.......... L T T T T
b) - Consider the function
Q = 86 1061 K099
Compute the following:.
84
T
89 _
oK
MRTSgx =
F_
3
ko_
e, =
f_
e) =
...................................... e e SEEETETIPR
f=
¢) Explain each of the foilowing proportions. s
"1} Factor productivity depends on factor-intensity in production.
|
------------------------ EI"""""""""""':za'_,,:‘_""""'""" Ve e E e s
|
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.................................................................................
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...............................................................................

8.11 OPTIMAL PRODUCT MIX

Hltherto we hdve consmcred the case of single-product firm. Let us now move on {0 the case
of joint- p:oduct or multi-product firm. The joint-product case is a special type of muiti-produict -
firm. Most of the firms today produce a combination of products-at least main-product and its
by-products, for example, Durgapur Steel Plant produces steel and gas. In other words, you
may now assume that there is a firm which produces two products, Q1 and Q- jointly out of a
given factor F. It is'like saying both mutton and wool are being produced out of a sheep. The
questlon is whdt is the optimal product-mix 1r1 this case. Before you atterpt an answer to this
question you may note: ' :
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1~-F(Q1, Q5) is the transformatlon or production posmbﬂ]ty function, which when plotted gives

you the produce transformatnon curve.

AQy

The slope of thlS curve, F - A0,

measures the Ma'rgi.nal Rate of Product Transformatior

(MRPTQ1 G2 )

Now the producer get his révenue from the market by i:aruducing and. selling both produc_;ts. :
Thus, his total revenue, TR = P, Q1 + P, (Q}; when P; and P; are respective prices of Q; and

Q,. We now get AB the iso-revenue curve, where slope measures the product price ratio L8

N

The firm may now try to maximise the revenue subject to the constraint imposed by {
possibility or minimise the resource use to attain a given revenue. Either way, the
for an optimum product-mix works out as:

Aot = MRPTQ\Q> =

ThJs is illustrated in the diagram; corresponding to the equlllbrlum c0nd1t10n the
a combmatmn of OQ* + OQ2 -

P,

he production -
decision rule

firm produces




You may note that sOme degrce of substltutablhty between Oy and Q) is being assumed if-
. more of 01 is produccd out of glven resource F less of Qg can be produced .

Q,
AN
NN
Q*, . C
— N,
(8] L B’ _Ql

The law of diminishing returns is said to operate. Constant returns to scale will be w1tnessed if
the output also exactly doubles in this case.

Activity 9
a) Quote a couple of cxampies of joint-product or multi-product firms. Name the firm and its
products. .

------------------------------------------------------------------------------

b) Given F=F-(Qy, Qg)..

fg marginal resource cost of producing Q4

. @ = marginal resource cost of producing Qs

Show the MRPTg, @, is simply the ratio of these marginal costs (measured in physical FESOUICES).

¢) Given F = 500 Qt, 0302 0.7 show that 0.3 or 0.7 measures product clastrclty of resource

9‘
use, ef or fzJf



¢) Also estimate the eiasticity of product transformation, ef, in the gbove estimared furnction.
Provide an economic interpretation of €7, Note that

e — . OBl91/43)/(01/Qs)
L A(EJRPTQ1Q2/(MRPTQ1Q2)

uuuuuuuuuuu R R R T T T T

¢) Draw separate diagrams iHlustrating the case of :

Revenue mazimisation sibject to given production pos- Resource minimisation subject ko given revenue situation
sibility

Oa . . Q2

’T A

{You need to draw either production Poss ibility (transformation) map or iso-revenue map as
the caze may be). '

8.12 SUMMARY

Production is the process of providing goods and services that have value to consumers. A profit
maximising firm tries to achicve the optimum input- cufput combination for a glven cost, In
this unit we have shown that a firm minimises the cost for a given output in order to maximise
the profit. Production at the lowest possible cost requires that the additional rupeé spent on
additional cutput is equal to the cutput obtained per additional rupee spent on any other input.
We call this the least cost combination of inputs.

We have developed certain concepts tike production function, isoquant and isocost clirves, and
_the marginat rate of technical substitution of one input for the other etc. to derive thercondmon
for achieving the least cost combination of inputs. The production function shows the maximam

s | ]




-gqunatities of output a firm can produce using various combinations of factor inputs. An Eogquani
eurve indicate different combinations of two inputs which can be employed to produce a specific
level of output. An isoeost line expresses different combinations of iwo nputs which can be
utilised for a given rupee cost. The marginial rate of technical substitution is the rate at which -
one input may be substituted for another while the same level of output is mainiained and is

equal to the negative of the slope of an isoguant curve. The least cost combination of inputs
for a particular level of output is reached at the point where an isocost curve is {angent (o
the -isoquant curve Corrcsponding to that level of output. Af this point, the marginal rate of
substitution, which is also equal to the ratio of marginal product of two factor inputs, is equal

. to the ratio of inputs prices. In other words, '

MRTS = M P = % assurndng there are only two inputs L & K. The line jeining all the
teast cost cumbmahon points for different ievel of output is called the expansion path of the
firm. ' '

The principle of diminsing marginal productivity affecis nearly alf types of production functions.
Thas, adding additional units of any variable input to fixed inputs resutls in successively smaller
increment to output. However, when all inputs can be varied simultaneously, production may \
be characterised by increasing or constant or decreasing returns $o scale.

‘To maximise profit in the short-run, a firm shouid empioy a variable input {say, input 1) upto
the point where the additional revenue (that ancther unit of labour will bring in) is fust equal to
its cost, or where the marginal révenue product or labour equais its marginal resource cost Le,
MRPz, = MRCy,. Subsequently we have moved from single product to joint-product case where
we have got comparable concepts like Marginal Rate of Product Transformation (MRPTg, 0.3 -
and elasticity of product transformation. However, we have not touched upan the form of
transformation function as we have done in the casc of production funciion e.g. Cobb-Douglas,
Leontief, CES, VES, linear types. In the case of joint-product, the optimum decision rule works
out to be one of proportlonallty between MRPTg, o, and the produc‘t Frice ratio %-; where
MRPT is the ratio or resource costs of producticn.

8.13 ADDITIONAL READINGS
" Adhikary, M. 1987, Managerial Economics, Khosla Publications: Dethi (Chapter V).

Baumel, William J. 1977, Economics Theory and Operation Anatysis, (4th ﬁditidn) Prentice Hall:
Englewood -Cliffs. (Chapter 11).

Bilas, Richard A, 1971, Microeconomic Theory, an edmon McGraw Hill Book Co.: {Chapter
6).

Douglas, Evan J. 1983, Managenai Economics: Theory Practice and FProblems, Preutlce Hall Inc:
Englewood-Cliffs.

Mote, V.L., Samuel Paui and GS Gupta, 1977, Managerial Economics: (’,oncepfs and {ases,
(Tata McGraw Hill: Bombay)

8.14 SELF-ASSESSMENT TEST

1. Explain clearly the various facets of production decision problems €.g., choice of technique,
“choice of product ete. : :

2. Compare the case of single-product firm with that of a joint-product firm with refererice to
underlying set of concepts, techniques and optimum decision rules.
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~3

Distinguish between the concepts of:

a) Production and Productivity
b} Average and Marginal productivity
¢} Input elasticity and function coefficient -
4} Returns o & factor and Returns to scale
€) Factor substitution and product transformation
Iy Factor intensity and Factor productivity

Take an imaginary production function and show that it is possible for a firm to have
"diminisiung returns fo a factor” along with "constant returns to scale™. Bring out clearly
the economic implications of such a case.

Draw a comprehensive analogy between demand analysis and production analysis.

A factory manufactures two types of machines x and y. The transformation function is given
by o

f(xy) =% +2y° - xy ' | | Je

To minimise resource cost, how many machines of each type should be produ
must be 3 tetal of 8 machines? o ‘

{Ans: x = 5)

y=23} o
Suppose the production function is 16 Q = 65 - 2(L-5)2.~4 (K-4)%. The unit prié'“ of inputs
L and K are 8 and 4 respectively and the unit price of output Q is 32. Determine the
maximum profit corresponding to optimum input choice. : T '

d if there

[State profit function, 7 = R — O = (PpQ — (PLL + Px K)

* Also note that the decision variables are L. and K]
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{Ans: L.=4 ‘
K =15/4 : ‘
?r':78%

- It is suggested that there is a world of difference between production function and supply

funetion, though one can be derived from the other. Comment. (Treat it mathematically).
(Hint: See Baumol or Adhikary).
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9.0 INTRODUCTION

Cost and revenue are the two major factors that a profit maximising firm needs to monitor -
continuously. It is the level of cost Telative to revenue that determines the firm's overall
profitability. In order to maximise profits, a firm tries to increase its rcvenue-and lower its
cost. While the market factors determine the level of revenue fo a great extent, the cost can be
brought down either by producing the optimum fevel of output using the Jeast cost combimation
of inputs, or increasing factor productivitics, or by improving the organisational efficiency. The
firm’s output level is determined by its cost. ' '

" Product prices are determined by the interaction of the forces of demand and sepply. The basic
factor underlying the ability and willingness of firms to supply a product in the market i3 the cosi
of production. Thus, cost of production provides the floor to pricing. Tt is the cost that forms
the basis for many managerial decisions like which price to quote, whether to accept a particular
order or not, whether to abandon or add a product to the existing product iine, whether or not
to increase the volume of output, whether to use idle capacity or rent out the faclities, whether
to make or buy a product, ctc. However, it is essential to underline here that all costs are not
relevant for every decision under consideration.

. The purpose of this unit is to explore cost and its relevance to decision-making. We begin by
developing the important cost concepts, an understanding of which can aid managers in making
correct decisions. We shall examine the diffeence between economic and accounting concepis
of costs and profits. We shall then consider the concepts of short-run and long-run costs and
show that they, in conjunction with the concepts of production studies in the preceding unit, can
give us a more complete understanding of the applications of cost theory fo decision-making,

9.1 OBJECTIVES

. On rcéding this unit, you should be able to
“ e relate the concepts of production and costs

e define different types of costs relevant for production, planning and controf
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# distinguish between economic costs and accounting costs
¢ identify the sources from where cost-advantages follow

@ indicate application of cost conccpfs-and analysis in manageriai decisicn-making.

9.2 TYPES OF COSTS

There are many dlf‘erent types of costs that a firm may consider relevant for decision-making
under varying situations. The manner in which costs are classified or defined is targely dependent
on the purpose for which the cost data are being outlined.

Explici¢ and Implicit Costs

The opportunity cost (or cost of the foregone alteznative of 4 resource is a df’ﬁmtlon cost in the
st basic form. While this particular definition of cost is the preferred basclme for economists _'
wt describing cost, not all costs in decision- -making siteations are completely ob\nous one of the
skills of 2 good manager is the ability to uncover hidden costs. For a long time, there has been
a considerable disagreement among the economisis and zccountants on how t:ostc should be
treated. The reason for the difference of opinion is that the two groups want to use the cost
data for dissimilar purposes. Traditionally, the accountants have been primarily connected with
~ coltection of historical cost data for use in reporting a firm's financial behaviour and position
and in calcnlating its taxes, The main functi ons of accountants-have been reporimg, stewardship
and control. They report or record what was happcned present information that will protect the
interests of various sharcholders in the firm, and prowde standards against which performance
can be judged. Al these have only indirect relationship to decision-making. Business €COnNORIIstS,
on the other hand, have been primartly concerned with using cost data in decisions making.
neqe purposes call for different types of cost data and ciassification.

Traditional accounting data is not directly suitable for decision-making. While accountants stifl
rely primarily on historical cost in determining the profit or loss of a firm, economisfs prefer to -
use, the opportunity cost baseline concept for this PUIpOSE.

The ﬂppormnity cost of a4 resource can be defined as the value of the resource in its next best
use, that s, if it were not being used for the present purpose. The opportunity cost is the benefit
of using 2 resource for the next most atiractive alternative. For example, the oppor funity cost
of 2 student’s doing a full time MBA could be the income that he would have earned if he
hao employed his labour resources on a job, rather than spending ther in studying managerial
economics, accounting, and 50 on. The time cost in money terms can be referred to s implicit
cost of doing an MBA. :

The ont-of-pocket costs on tuition and teaching materials are the explicit costs that a student
-incors while attending MBA. Thus, the total cost of doing an MBA tc a student is implicit costs
{cpportunity host) plus the explicit (out~0f—pocxet) costs,

Accountants typ=caily usc those costs that are recorded in their books as rcpresentmg ar actual
transfer of money. These are explu:lt or nominal costs and often do not represent fullleconomic

' costs that should be considered in a given decision. In addition to explicit costs, the business

ecomoniist uses implicit or lmputed cost in evaluating a decision.

B Purthermore, in measuring the cost of resource in use, the accountant is cmly coneern d with its
acquisition cost. But, for decision-making purposes, we necessarily talk about future costs and
revemues, and therefore, past costs have very little relevance. Also, the traditional aceocunting
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procedure for valuing assets on the balance sheet is acquisition cost minus depreciation. This 13
faulty as the true current market value of an asset may differ from its book value. '

Direct and Indirect Costs
There are some costs which can be dirccl‘iy attributed to-production of a given product. The
‘use of raw matcrial, labour input, and machine time involved irt the produciion of each unit can
usually be determined. On the other hand, there are certain costs like stationery and other office
and administrative expenses, electricity chargcs,ﬂepreciation of plant. and buitdings, and other
sich expenses that cannot easily and accurately be separated and attributed to individual usits
of production, except on arbitrary basis. When referring to the separable costs of first category -
accountants cail them the direct, or prime costs per unit. The joint costs of the second category
are referred to.as ihdirect or overhead costs by the accountants.

Direct and indirect costs are not exactly synonymous to what economists refer to as variable costs
and fixed costs. The critcrion used by the economist to divide cost into cither fixed or variable is
" whether or not the cost varies with the level of output, where as the accountant divides the cost -
on the basis of whether or not the cost is separable with respect to the production of individual
output units. The accounting statements often divide overhead expenses into ‘variable overhead”
‘and ‘fixed overhead’ catcgoriés. Tf variable overhead expenses per unit are added to the direct
cost per unit, we _arrive at what economists call as average variabie cost.

Private Costs versus Social Cests

A further distinction that is useful f_o make - especially in the public sector, is between private
and social costs. Private costs, are those that accrue directly to the individuals of firms engaged
in rel_evafﬂ: activity. External costs, on the other- hand, arc passed on to persons not jnvolved
in the activity in any direct way (ie., they are passed on to sociefy at large). Consider the case
of a manufacturer located on the bank of-a river who dumps the wasfe into waier rather than
disposing it of in some dther manner. While the private cost to the firm of duomping is zero,
" it is definitely positive ta the socicty. 1t affects adversely the people located downcurrent who
are adversely affected and incur higher costs in terms of treating the water for thier use, or
- having to travel a great deal to fetch potable watcr. JIf these egternal costs were included in -
the production costs of the producing firm, a true picture of real, or social costs of the ouipuf -
would be obtained. lgnoring cxte.rn'al costs may Jead to an incfficient and undesirable allocation
of resources in society. ' ' f '

Relevant Costs and Trrelevant C_osts

" The relevant costs for decision-making purposes are those costs which are incurred as a result of
the decision under consideration, The relevant costs are also referred to as the incremental costs.
Costs that have been incurred alréady and costs that will be incurred in the future regardless of
. the present dec_isioh are isrelevent cosis as far as the current decision problem is concerned.

There are three main categories of relevant or incremental costs. These aré the present-period
explicit costs, the ‘opportunity costs implicitly involved in the decisicn, and the faturc cost
implications that flow from the decision. For exarﬁple, direct labour and material costs, and
_changes in_the variable overhead costs are the natural consequences of a decision (0 Increase
" the output lével. Also, if there is any expenditure on capital equipments incurred as a result of
such a decision, it should be included in fuil, not withstanding that fhe equipment may have a
useful life remaining after the present decision has.been carried out. Thus, the incremental costs
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of a decision to increase output level will include all p'r;e?scnt-pcr_ibd-. explicit costs which will _'b_é _
incurred as a consequence of this-decision. It will excliide any present-period explicit cost that
will be incurred regardless of the present decision. o

The opportunity co'st of a resource under use, as discussed eatlier, becomes a rc[eva._nt cost while
arriving at the economic profit of the firm. This pomt will be explained in detail in the following
section. ' :

Many decisions will have implications for future costs, both explicit and implicit. Tf a|firm expects
to incur some costs in future as a consequence of the present analysis, such future rosts should
be included in the present value terms if known for certain.

Economic Costs and Profits

Our earlier discussion of economic costs suggests that ecoriomists and accountants use the term
‘profits’ differently, Accounting profits are the firm's total revenue less its explicif costs. But
economists define profits differently. Economic profits are total revenue less all cqsts. {explicit
and implicit, the latter including a normal profit required to retain resources in a given line of .

- production). Therefore, when an economist says that a firm is just covering its costs| it is meant -
that all explicit and implicit costs are being met, and that, the entrepreneur is receiving a return
just large enough to retain his or her talents in the present line of production. If a firm’s total
receipts exceed all its economic costs, the résidual 'accur'ing tb the enfrepreneur is called an
economic, or pure profit. In short: - ' '

Economic Profit = Total Revenue — Opportunity Cost of all Inputs
- This is depicted in the following figure: '

Economic Profits ‘Accounting Profit |

Total Revenue Economic ar Opprotunity Cost Accounting Costs
' (Explicit plus implicit costs, '
including a normal profit}

An economic profit is not a cost, because by 'deﬁnition it i a.return in excess of the normal
profit required to refain the entrepreneur ig g particular lirie of production.

A Case

Let us consider the case of Mr. Ashis Nathani who is a small store owner. He has invested Rs.
2 lakh as equity in the store and inventory. His annual turnover is Rs. 8 lakh, from which he
“must deduct the cost of goods sold, safaries of hired staff, and depreciation of equipment and
building to arrive at the annual profit.lof the store. -When his accountant Mr. 'Chhagéni, after
using the above approach reported the profit to be Rs. 1.5 lakh, Mr. Nathani could riot believe
it and be deided to go. through the books himself. He discovered that his actual proﬁ| was only
s. 75,000 and not Rs. 1.5 lakh. He foilnd out that his accoutant had understimated|the costs, .
by not caring to provide for the resources that he had put into his business, namely his| own time
and the money. In finding. out his economic profit, he added the inputed salary(io hi ]rlself) and
mputed interest cost on his equity. The two estimates are shown below: _ '

184




Aceounting Income Stutement , . © Econontic Statement of profit

(Mr. Chisgan) . " (Mr.Nathani)
Rs. Rs. . : Rs. - Rs.
Sates © 800000 Sales . ~8,00,000
Cost of Goods 6,00,000 . Cost of Goods 6,006,000
Sold i : Sold
Salaries 40,000 Salaries 40,000
Depreciation 10,000 6,50,000 De-preciation 10,000
e ' Inputed Salary 30,000
to owner
: L ——— - Manager
Accounting 1,503,000 : :
Profit e : Inputed Interest 25,000 7,25,000
cost on T
. Equity _ :
Economic Profit 75,000

" Separable and Common Costs

Costs can also be classified on the basis of their tra'cea'bility. The costs that can be easily
attributed to a product, a division, or a process are cailed separable costs, and the rest are called
non-separable or common costs. The separable and common costs aré also referred to as direct
and indirect costs. The distinction between direct and indirect costs is of particular signifjcahce
in a multi-product firm for setting up economic prices for different progucts.

" Fixed and Variable Cosis

Fixed costs are those costs which in total do not vary with changes in output. Fixed costs are
-associated with the very existence of a firm’s plant and therefore must be .ﬁaid even if the firm’s
rate of output is zero. Such costs as interest on borrowed capital, rental payments, a portion of
depreciation charges on equipment and buildings, and the salarics of top management and key
personnel are generally fixed costs. '

On the other hand, variable costs are those costs which increase with the level of output. They
include payment for raw matertals, charges on fuel and electricity, wages and salaries of temporary
staff, depreciation charges associated with wear and tear of assets, and sales commission, etc.

This distnction-is true only for the short-run. It is similar to the distinction that we made in the
previous unit between fixed and variable factors of production under the short-run production
analysis. The costs associated with fixed factors are called the fixed costs and the ones associated
with variable factors, the variable costs. Thus, if capital is the fixed factor, capital rental is taken
as the fixed cost and if labour is the variable factor, Wage bill is treated as the variable cost.

However, it is not very easy to classify all costs into fixed and variable. For example, part of the
depreciaﬁon charges are fixed, and part variable. However, it is very difficult to dctermine how
much of depreciation cost is due to the technical cbsolescence of asscts and hence fixed cost,
and how much is due to the use of equipment and hence variable cost. Nevertheless, it doesn’t
mean that it is not useful to classify costs into fixed and variable. This distinction is of great
value in break-even analysis and pricing decisions. For decision-making purposes, in general, it
is the variable cost which is relevant and not the ficed cost.
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‘Activity 1

a)" Give specific examples of :

Implicit costs: ....... ettt T

Social costs: ... .iiie e et eeraeiresa e, Ceal

Indizect Costs: vttt e sttt s cnersraneennns

YT o1 oo ] -2 O |

Traceable costs: ........... S g

Common COSES: ..o irensennnenaeen, Wi a ey

............

'b) Comment on the nature of costs involved in depreciation from both e_conomir: and accounting

standpoints.

............

------------------------------------ L] l.lllul-'llllllll-‘!lI-Illtill..Ibdl:w
d) Give exampies to distinguish between ‘fixed overheads’ and ‘variable overheads’.
€) Can all ‘direct costs’ be treated as ‘variable costs'? .
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9.3 RELATIONSHIP BETWEEN PRODUCTION.AND COSTS

The concept of:cost is closely related to production theory. A cost function is the relationship
between a firm’s costs and the firm’s output. While the production function specifies the
technological maximum quantity of output that can be produced from various combinations of
inputs, the cost function combines this information with input price data and gives “rmation
on various outputs and their prices. The cost function can thus be thought of as a combination
of the two pieces of information ie. production function and input prices.

- Let us consider a short-run production function with only one variable input. Aswe have al ready
seen in the previous unit, the diminishing returns t¢ the variable input set in after a point. The
- output grows at an increasing rate in the initial stages implying incr'easing returns to the variable
input, and then diminishing returns to the variable input “start. Assuming that the input pf_iccs
remain constant, the above production function will yield the variable cost function which has a

shape that is characteristic of many variable cost function; increasing at a decreasing ratc and _

_then increasing at an increasing rate. This relation betwccn the total product curve and the total
variable cost is shown in Figure 1.

Figure 1

TVC

Varizb_l_f_: gggtu .
- Ouiput

e . e —-_-—--_.___...n...-l-__..._............__--__-—

¥ Output * Labour

This firm has a production function that exhibits increasing returns to the variable factor input

- (labour) upto L.* and decreasing returns after L*. The input level L* corresponds to the output

level Q*. The variable cost function '_increases at a decreasing rate upto Q* and .at an increasing
rate beyond Q*.

From this, you should be able to derive a relatlonshjp between average product and average

costs, and margmal product and marginal costs. For example,

TVC=PFPr. V
TVC v _ Pr.
~SAVE = == G = Pr. o Q”_’
_TVC v __ Pr
and MC Q = Pr, G- BQ/AT

. where Pr stands for the price of the variable factor and r stands for amount of variable factor.

You may note that Pr being given AVC is inversely related to the average product of the variable
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~In tlie éafﬁo.way', given ;he Wa_ge rat._e.‘MC is -jnversely.ré_-lated to t_he_'ma'rgiual produ_c,t of 'labour. :
We shall explore this relationship in- gf'eatcr d_etetil subse‘Quently. |

Activity 2 R |

Given Q = 100 + 0.2 - 0.0005 L*

Where Q'is output L-is labour. - .
Suppose the wage rate is Rs. 10 and that 100 labourers are being employed

-Find the AVC-and MC. :

(Ans : AVC = Rs. 1.66, MC = Rs. 2)

9.4 .SHORT—RUN-'COST FUNCTIONS

“Recall the concept of “tlme pcrspectlve” from Block 1.

The short-run is normally defmcd asa tlme perlod over which some factors of prod-uction__ are
- fixed and others are variable. Needless to ‘emphasize here that these periods are not defined
by some specified length of time but, rather, are determined by the. variability of fact_ors__ of
_production. Thus, what one firm. may cons1der in the long-run may correspond| to. the _-ehor_t-mn- _
for another firtn. B

In the short-run, a firm incurs some costs that are associated with variable factors and others
‘that result from fixed factors. The former are called variable costs and the latter represent fixed.
costs. Variable costs (VC) change as the level of output changes and therefore ¢an be expressed
- as a function of output (Q), that is VC = f(QQ). Variable -costs typlcally includ such things as’
* raw material, labour, and utilities. In Column 3 of Table 1, we find that the total of variable )
costs changes ‘directly with output. But note that the increases in variable costs associated with
each onenumt increase in output are not constant As production begins, va 1able costs will,
for a time, increase by a decreasing amount, this is true through the fourth unit of the output
Beyond 'the fourth unit, however, variable costs rise by increasing amount for| each successive
~unit of output. The explanatlon of this behaviour of vanable costs hes in the law of diminishing
returns

e
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Table 1
Total and Average-Ctist Schedules for an Individual Firm in the Short-Run
(Hypi)thetical Daia in Rupecs) |

Total cost data, per week ) ’ Average‘-cosf data, por week
(0 2) 3 (4 O (6) 7 (8)
Total Total - Total Total | Average = Average  Average Marginal
Product fixed  variable - cost fixed  variable total | cost
cost COSt -cost cost cost
(TFC)  (TVCQ) (TC) (AFC). (AVO) (ATC) (MC)
TC = AFC = AVC = ATC = MC =
TFC+ | TFC/Q  TVCQ TC/O change in
TVC S ' TC
change in Q
] 100 | 100 :
1 100 .90 190 100.00 90.00 - 190.00 a0 -
2 100 170 270 50.00 85.00 135.00 80
3 140 24() 340 33.33 80.00 113.33 70
4 100 - 300 400 25.00 75.00 100.00 ol
5 100 370 470 20.00 7400 9400 70
6 100 450 550 16.67 75.00 - 91.67 80
7 100 540 640 14.29 77.14 91.43 90
8 100 650 - 750 12.50 8125 9375 - 110
9 100 780 880 ity o B6.67 97783 130
10 100 - 930 1030 1 - 10.00 93.00 103.00 150

Fixed costs on the other hand, are not a function of the tevel of output and are constamt in the
short-run, that is FC = K. Fixed costs may include such things as property taxes, the cost of leases
on fand, buildings and some types of equipment, interest charges on the long term borrowed
funds, and insurance costs. In column 2 of Table 1, we have assumed that the firm'’s total fited
costs are Rs. 100. Notc that, by definition, this fixed cost figure prcvails at all levels of oufput
including zero; " -

The distinction between fixed and variable cosis 1s of great significance to the business manager.
Variable costs are those costs which business can control or alter in the short-run by changing
levels of production. Qn the other hand, fixed costs are clearly beyond business executive’s
control, such costs are incurred in the short-run and must be paid regardless of output level.

Total Cost

Total cost is the sum of fixed and variable cost at each level of output. It is shown.in column 4
of Table 1. At zero unit of output, total cost is equal to the firm’s fixed cost. Then for each unit’
of production (through 1 to 10), total cost Vari_és at the same rate as does variable cost. Figure
11 shows graphically the fixed, and total cost data of Table 1.

Per Unit, or Average Costs

Besides their total costs, producers are equally concerned with their per anit, or average cost$.
In particular,. average cost data is more relevant for making comparisons with product price,
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which is always stated on per unit basis. Average fixed cost, average variable cost, and average
cost are shown in columns 5 to 7 of Table 1.1t is important that we know how these unit-cost
figueres are derived and how they vary as output changes. '

Figure Il Fixed, tota.l variable & total cosis

Il r S
1 -
0.9
(1.4 1
07
SE 0 e
— |
w3
3 _E 0.3
0.4
(34 _ . ) ‘
- TOTALCOST "VARIABLE COSTS
0.2 9 - |
/ - TFC
014 : _ _
0 . . , i i ] . .
¢ : 2 3 4 5 6 7 8 g 16
Quantity ' .

TFC+TVC = TC

Average Fixed Cosls

Average fixed cost (AT‘C) is derived by. dmdmg total fixed cost (TT'C) by the corrf:Spondmg _

output (Q) That is

_ TFC
AFC = <

While.total fixed cost is, by definition,  independent of output, AFC will |decline so fong

as output increases. .A\s output increases, a given total fixed cost of Rs. 100 is|obviously being

spréad over a larger and larger output. This is what business executives commonly refer to as
‘spreading the overheads’. We find in Figure IT1 that the AFC curve is continuously declining
as the output is increasing. The shape of thijs curve is of an asymptoctic hyperbola.

Average Variable Costs

Average variable cost (AVC) is found by dwndmg total varlablc cost (TVC) by thL: corresponding
output (Q) :

avc=TV¢
190 .
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_ AVC‘deelmes mmally, reaches a: mrmmum .and then mereases _again. Graphrcally, this

“provides us with a U-shaped Or saucer- shaped AVC curve, as shown in Flgure 11T,

' QOsthst"

“Figure III Average frxed Varrable & Margmal Costs g

C20 4 -
10 1 -

106

80
70 -

507
40.-
©3p
20 |

10

-t
p
—4

~ Quantity _
AFC+AVC = ATC -
' AATC ] '
R MC

Because total Varlable cost reﬂects the law of dlmmlshmg returns, S0 must the AVC ﬁgures,

" “which are derwed from total variable cost. Because of i increasing returns initially, it takes fewer:

and fewer additional vanable resources to produce. each of the first four units of output, As
a result, Varrable cost per upit wilk decllne Thus, AVC hits a minimum -with the fifth unit of

-.output and beyond this pomt AVC rises as drmlmshmg returns necessnate the use of more and '

more varlable rclasources to produe each additional unit of output

Average"{‘otal €osts -

- Average total dost (ATC) can be found by d1v1d1ng total cost (TC) by total output (Q) or, by
' addmg AFC and AVC for each level of output That is _' o

ATC TC - AFC +AVC

| These data are- shown in column 7 of Table 1 Graphrcally, ATC is found by addmg vertrcally
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the AFC and AVC curves, as in FlngI‘B IIL. Thus the vertlcle d1stance between the ATC and
AVC curves refiects AFC at any level of output : i -
Marginal Cost I
. . | .

Marginal cost (MC) is defmed as the extra, or addltmna] -cost of producmg one: mere unit of
output. MC can be determined for eaeh additional unit of output simply by notmg th.. change
in total cost which that unit's production. entails

MC = Change ine TG __ ATC
T Change in Q@ TAQ

Our data in Table 1 is so structured that the “change in Q7 is always 1%, |so we have defined
* MC as the cost of one more unit of output. However, the same concept ¢an be extended for-
situations where Q is more than 1. Arc margmal COSi (over a range of output) can be found by,
usmg the above express;on _5
The marginal cost concept is very cruc1al from the mdnager 8 pomt of wew: Marginal eost isa
strategic concept because it designates those costs wh]ch the firm has the most direct control.
More-specifically, MC indicates those costs which are:incurred in the produdtlon of the last unit .

of output and therefore, also the cost which can be "saved" by reducmg totalll gutput by the Fast -

unit. Average cost figures do not provide this Informanon A firm’s demsxorls as te what output -
level to produce is largely influenced by its marginal cost. When coupled w1th marginai revenue,
which indicates the charge in revenue from one more or one less unit of otltput marginal cost

allows a firm to determine whether it is proﬁtable to expand or eontract its level of production.

Marginal cost is shown graphlcally in Figure III Note that margmal cost declmes sharply, reaehes
& minimum and then rises rather sharply. This mirrors the fact that vanable cost, and therefore
total COSL, increases flI‘St by decreasmg amounts and then by increasing amopnts {Figure I)

' MC and Margina! Product _ AT '

The shape of the margmal cost curve is a reflection of, and the consequeme of, the ldzw of
diminishing returns. Tf each successive unit of a variable input say labour, 1s|h;red ata constant
price, the marginal cost of each-extra unit of output will fall so long as the vnazgmai product of
each additional worker is rising. This is so because marginal cost is simply the constant wage

(cost) of an extra worker divided by his or her marginal product.. Thus, gl\!!en the price (cost) -
of the variable resource, 1ncreasmg returns ic., a rising. marglnal product, WPH be reflected in a
declining marginal cost and diminishing returns ie., falling marginal produet, jina nsmg marginal
- cost.- The MC curve is a mirror reflection of the marginal product curve. '|I‘hls relationship is
shown in Flgure Iv. It is clearly. shown that when margmal product is nsmg, marginal cost is '
necessarily falling. ‘When marginal product is at its maxnnum marginal cost is at its mlmmum
-And when margma. product is fa]lmg, marginal cost is r1smg

Relatmnehlp of MC o AVC and ATC

Itis alse notable that marginal cost cuts both AVC and ATC at their minimum (Figure: III)
When both the margmal and average variable costs are falling, average will fall at a slower rate, .
And when MC and AVC are both rising, Mc will rise at a faster rate. As a result MC will attain
its minimum before the AVC. In other words, when MC is less than AVC, the AVC wilt fall, and
when MC exceeds AVC, AVC will rise. This means (Figure 1) that so long as MC lies below
AVC, the latter will fall and where MC is above AVC, AVC will rise.. Therefore, at the point of
intersection where MC = AVC, AVC has just eeased to fall and attained its{minimum, but has
'no_,t,yet begun to rise. Similarly, the_-mar_glnal cost_ curve cuts the average total cost curve at the




latter’s minimum point. This is because MC can be defined as the addition either to total cost
or to total variable cost resulting fromene moré unit of eutput. However, no such relationship -
exists between MC and the average fixed cost, bécause the two are not related; marginal cost by
definition includés only those costs whlch change with output and fixed costs by definition are.
' mdependent of output. x :

Figure IV
' - THE RELATIONSHIP BETWEEN PR@DUCTIVITYCURVES AND COST CURVES

 Average Product and Marginal Product
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‘Managerial Uses of the Shert-Run Cost Concepts

As already emphasised the relevant costs to be considered for decision-making wijl differ from
one situation to the other depending on the probiem faced by' the manager. In genoyal, the
" total cost concept is quite useful in finding out the break-even quantity of output. The total cost
concept is also used to find out whether firm is making profits or not. The average| cost concept
is important for calculating the per unit profit of a business firm. The marginal and incremental
cost concepts are essential to decide whether a firm shonid expand its production or not.

Activity 3

a) Fill in the blanks in the Table below. _
b) Take a separate graph paper and draw all the curves.

' Shorit-run Cost-Schedules

W | N AWM A WIN|O

TFC  TVC TC AFC AVC ~ ATC MC
50 55
50 8 25
50 ' 60.5
13 :
50 65
50 18 - 3 11.34 3
50 . 72.5 '
50 28
" 8
16. 50 45 | 5 9.5
1L 56 - 545 455 9.5 9.5
12. 50 65.2 '
13. 50 130 i
14, 50 . 991
15, 50 17475
16, 50 162
50 25925
18, 268.5
19. 50 3
20. 50 456 25 225 25

- Output Q is measured in "000 umits
— Al costs are measured in Rs. "G00

9.5 LONG-RUN COST FUNCTIONS | | ST

Long-run total cost curves are derived from the long-run production functions in which ail inputs

are variable. Such a production function is represented by the five isoquant curves showing five
" different levels of output in Figure V. The five isocost curves tangent to these isoquants at the
points A, B, C, I and E represent total cost on resouices. Since the cost per ﬂnit of capital
(V) and, labour (W) are assumed to be constant, these five isocost curves are. parallel to one
another, and the distance between them s constant along the expansion path traced out by A,
B, C, D and E. .




Taking the values for fotal cost and output from the expansion path of Figure V {the most
efficient points), we can construct the following table for cost and output :

FRGURE V BEXPANSION PATH AND RETURNS TO SCALE

0
14‘ v
2\1
SR
LH
L)
U
0 I w200 M0 30
W W W W W
LABOUR
Ouiput - : Long-run Total Cost
) H{LTC)
3G 150
125 200
250 258
360 3400
325 350

These points ar graphed in Figure VI as the jong-run total cost (LTC) curve. The points A,
B, Dand B carfespond to the equilibrium points in Figure V. Note that the LTC curve at
first increases at a decreasing rate, thenr at 2 constant rate, and finally at an increasing rate. The
- LTC curve siaris from ithe origin implying thereby that in the long-run all costs are variable and -
. I nothing is produced, no resowrces will be used (ie., the firm will quit the industry altogether),
. Thus, the LTC curve is analogous to the shert-run VC curve. Only difference is, while the shape
-of VC is due to the law of variable proportions in the short-tun, the shape of LTC is due to the
. existence of increasing, constant, and decreasing returns to scale in the long-ran.




Figure VI
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Unit Cests in the Long-Run

in the long-run, costs are not divided into fixed and variabie components; all costs jare variable.

Thus, the only long-tun unit cost functions of interest are long-run average cost (LAC)and
long-run marginal cost(LMC).These are defined as follows :

_ Lre
LAC = 45

- ALTC
EMC = 242

i = 4L2)

For the iong-run total cost given in Figure VI, these unit costs can be presented in tabular form

as follows : _ _
Ouipnt . - Long Run Tutai- . Long Run : Long Run
iCost Average Cost Marginal Cost
Qe ~(LTO) o (LAC) - (LM©C)
50 : 150 3.00 3.00
125 : 200 1.60 ) 0.67
250 1250 -1.00 0.67
300 300 ' 1.00 100
o325 350 LO8 2.00
These LAC and LMC and values are graphed in Figure VIL. We see, both in the table and in

the graph, that LAC and LMC are U-shaped and that they are equal at the minimum of"I_'iAIC.
The values of LMC are graphed at the midpoints of the output intervals they represent.
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Figure VIT : LONG-RUN AVERAGE & MARGINAL COSTS
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Long-Run Average Cost as an Envelope Curve O_"'tp“t'

The long-run average cost curve is sometimes shown as the envelope curve of series of all the
possible short-run average cost cupves, as shown in Figure V1L Five short-run average cost
curves, each representing a different sized plant (or set of fixed factors) are illustrated, although
many more may exist. The long-run’ PATC. curve shows the least per unit cost at any output
can be produced after the firm has had’tlme: to make all appropriate adjustments in its plant
size. Consider, for example, the production of O* units in Figure VIL That the level of output
could be produced with the plant sizes represented by SAC; , SAC: or SACs. 1t represents the
optimum rate of output for the plant size: represented by SAC, (ie., it is at the minimum point
of SAC). However, if the firm expects to produce at the rate, the best size of plant is the one
related to SAC,. Q* uniis could be produced ata cost savmgs of FB per unit -over SACs.

FIGURE VIII LONG-RUN AVERAG]% COST AS AN ENVELOPE CURVE

~

Cost

Cuantity
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The plant size associated with SAC, is the optimum size plant because its minimim point i
the lowest-of all possible unit costs. Given the LAC in Figure VIII, we can say that there are
increasing returns to scale {or economies of scale) up to Qp and decreasing returns to scale {or
diseconomies of scaie) beyond (Qp. The firm's LAC curve is often called the *firm’s planning
curve’, '

Activity 4

a) Why are all costs variable in the long-run?

R R R I AN ) bt 4 k4 G e D m EEaE TN PR N L I RN R

b)Y Why is the LAC called an “envclope curve™?
Why cannot the LMC be an envelope as well?

¢} What do you understand by “cost-efficiency”?
‘Draw a long-run cost diagram and explain.

9.6 FCONGOMIES OF SCALE

Tt has been shown in the prbccding section that a larger plant will lead to lower per @it costs in
the long-run. However, beyond some point, suceessively larger plants will mean higher average
costs. Fxactly, why is the long-run ATC curve U-shaped? ‘This poini needs further explanation.

-1t must be emphasised, first of all, that the law of diminishing return is not applicable here;
- for # presumes, that one resource is fixed in supply and, as we have scen, the long-run assumes
that all resources are variabie. Also, we assume that resource prices are constant. What then,
is our explanation? The U-shaped long-tun average cost curve is explainable 1n ferms of what .
:economists call “economiss and disecononties” of large scale production. -

Economies and diseconomies of scale are concerned with the behaviour of aﬁkcragL cOst curve
as the plant size is increased. Teonomies of scale explain the downs}cpping part of ifie long-run
AC curve. As the size of a plant increases, LAC typically declines over some range of output
for 1 number of reasons. The most important is that, as the scale of output is expanded, there
13 greater potential for specialiéation of productive factors. This is most notable with regard to
labour but inay apply to other factors aswell. Other factors contributing to dechming LAC inciude
abllity to use more advanced technologies and more sophisticated capital equipment; managerial
specialisation; opportunity to take advantgge of lower costs for some inpu(s by r;urchd%mg larger
quantitics; effective utilisation of by- products etc.

Buf, aftt;r sometime, expansion of a firm’s output may give rise to diseconomics, ani therefore;
higher per unit costs. Further expansion of output beyond a reasonzble level may lead fo
pmblﬂms of over crowding of labour, managerial ineﬁ'icicncics, etc., pushing up per|unit costs.

All these are examples of inter nal economies and diseconomics of scale arising due fo the flrm 5
oWwn expansmn According to Marshall, external economies and discconomics ¢f scale may arise

due to the expansion of industry as a whole. For example, improved infrastructure facilities due
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to industrial expansmn may lead to reduction in per unit costs of: pmductlon in all the firms in -

an industry.

9.7 ECONOMIES OF SCOPE

This concept is a recent development. This stands in contrast to the concept of "economiés of
scale’. The basic argument is that cost-efficiency in production process has brought about by,
variety rather than volume.

According to the concept of economies of scale, cost advantages follow from the increase in
volume of production or what is called the scale of output. According to the concept of economies:
of scope, such cost advantages may follow from variety of output e.g. product diversification

within the given scale of ptant.. If the same plant can produce multiple products, there is the

scope for a lot of cost savings because of joint utilisation of inputs. The Government of India
has announced the ‘broadbanding policy’ such that Escorts may now produce in addition to
its two-wheeler, four-wheeler using the same plant and technology with slight modifications
or adjustments. Broadbanding, thereforc should enable manufacturers to exploil economies

of scope through product diversification. In other words, instead of increasing the scale ot\

production of an existing product, the firm can now add new and pewer products, if the size
of plant and type of technology offer that scope; in this process, the firms will have access to
scope-economies in place of scale-economies. In certain processes, the firm can plan wisely to
exploit both types of economies simultaneously.

Activity 5

a) Distinguish between internal and external economies of scale. Give exampies.

.............................................................................
.............................................................................

.............................................................................
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9.8 COST ELASTICITY AND OUTPUT ELASTICITY

When we take costs determined’ by output, we can talk about output elasticity of costs, ;- On
the other hand, when we find oiutput being determined by costs, we can talk of costs-elasticity
of output, 2. ’ '
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_ Exammmg these elasticities, you should be in a posmon to dlscover the rcIdtlonshj betwecn
average and marginal costs. :

.ec__gng':-MC.' ) : . . |

q d@ ' C AC

g —de o _ ac o L -
e = Hcrg --:MC' ‘ :

“In other words, given the average costs (AC) and margmal costs (MC) we can d rive these
clasticities; or given cost elasticity and marginal costs (or average costs) we can derive average
:costs (or marginal costs).

_ The economic mterprctat]on of cost elasticity .is s the uqual one ie., the prOportmndtc change in
~ the level of output resultmg from the proportionate change in costs of productmn

Actlwty 6

a) How is production related to costs?

'b) Given C = 45Q2, calculate the following forQ=2 L ‘

¢) In the short-run; thc output eldSthIty of dverage: ﬁxcd costs is equ'a] to- umty Truc‘ or False.
Explain. N’ S

L R R R R R R T T

dy The examination of cost-data of é particular firm shows that in a year, following upward
reviston of wages the cost per unit of output produced by that viery labour has come down.

...................................... R R I N R T T
e L R R L e L R N Y e
M I R Tl T T T T T T | .............
-------------------------------------------- ..-"-..'..'...'.'...--L..-"-. [
i

R T I T T . A b Ed marrr ARt l. ..........
..... M R I R I R B RN I TUI I LR
L A T R T Ter TR as R4 4 rraauvvennn ;----; ------ radeas
....................................................... trs v v raariasanaa A
. S e ir e s anaa trmer ey rre i sunh . 14904 e s es b ira nala st
.................................. . SRR sreruranarnaanialnarenma




...............................................................................

................................................................................

e) Identify the time perspective relevant for each of the cost function noted below :

Fuanetion

) C=100+2Q

1y C =100 G

iii) C = 100 Q% - Q + O°

Time Perspective

......................................
......................................

9.9 FORMS OF THE COST FUNCTION

Costs are related to production. Just as we have talked about the form of production function in
the previous unit, we may now talk about the form of cost function. ‘There are four alternative
forms of totad cost (TC) function which can be estimated by econometric method, and accordingly -
we can deduce the shape of average costs (AC) and marginal costs (MC) curves under different
values of the cocfficient of each form of TC functjon. This is explained categorically in what
follows. An understanding of the nature of cost function is basic to the intcrpfctation of empirical
cost situation and the designing of managerial decision based thercupon.

.i} Linear Total Cost Function

TC =4y + b, Q... Where a; and b, are paramétric terms, and Q 1s the level of output.

= AC =

ay
Q

1 _,_1_ bl

The impiication is that AC will be a falling curve for 4, > ( and a nising curve for a; < 0. The

marginal cost function in this case wili be

MC = fi—{% == by, =» constant MC Curve

ii} Quadratic Total Cost Function

TC a4 b,Q 00
S ACEH by e

d{acy .
e = E e
. d2{AC) _ 2ay
sz - Qii

You may note that AC curve will be failing, if
o2 X ey
[—Q—Q—l—cg] < 0, e, Q < \/;

1t will be constant for Q = 4/ % _




and it wil be rising for

O=.,/%

€2

"The marginal cost curve in this case will be

MO = d(j‘C)

Q — 6‘2 + ZCZQ

HMO) — £UIC) _ 9,
g o«

iii} Cubic Total Cost Funciion
TC = a3 + b3@ + c3Q* + d,0Q°
> AC= G 4 byt 030 + daQ?
MC = by + 26:Q + 3dQ?
iv} Dovble-Log Total Cost Funetion
e = aiQ0)
=3 Eog TC =logaq +by log Q
AC = g, QM -1
MC = a,5,0®— Y
Activity 7
a) Work out the following in the last two cases (iii) & (iv) :
| Case (iii) | Case (i}

440y

dQ

£(40)
agr "

dMC) _
aQr
& (MC) _ _

der - '

:

b) Under which case/cases above and why will you get the U-shaped AC curve ?

..............................................................................
T T T T
..............................................................................
..............................................................................

............................................................................

9,10 APPLICATION OF COST ANALYSIS B

The cost concepts and analyses that you have been exposed to in this unit has a very wide range
of application for managerial use. Tn what follows, we intend to illustrate « few specific uses.
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Optimums 0u't§ut level

You mdy recall that opiimurm oufput has reference to that level {siz¢} of output which minirnised
the average cost of produetlon or altematlvely, for wmch d\fﬁfabf: cos! equals margmal Cosis.
Consider the following exam[}le Co : '

; .TC=%28+6'Q+2Q

> AC= 2% 1 6+2Q

d{AC ‘
%:[—mw]—o Q=8

or, MC = 6 + 40,
setting AC = MC

-{158 +6 + 20] 6 _-_l4Q] = Q=8

Thus [Q = 8] is the optimum level of oﬁtp.ut-(fer the-short-run). Note that it is a short-run case,
" because TFC = 128, L ‘ :

Optimum inventory ievel

All productions are not immediateiy sold. ‘S'ometinies we have to build up inventory or stock of

" saleable items. In this case, the opt;mum uwentory level may be defined as that for which the
average cost of inventory held is at the minimum. In this, there are two types of costs involved:
. Carrying costs and Reorder costs. The 1nventoay earrymg cosis mciude storage costs, interest
costs on borrowed capital to finance stock efe. . On the other hfmd the reorder costs include
book keeping costs and felephone charges (i.c., fixed costs); some of the reorder costs also vary
with the size of the order placed (i.e., variable costs). Suppose we use the foliowing netations :

",

S = Expected saie _
D - QOrder quantity to be deiwered
S/ = Number of orders delivered .
F = Average fixed cest.s of deliverﬁi
v = Coefficient of average variable cost of reorder
K = IAverage carrying costs | .
- Average inventory held between initiat and terminal periods and it is assamed that the_

D2
’ demand is spread eventy.

[he average costs 'Iof jnventery' held can now be stated exphicitly as :
p] . s
- [&.2] + [F.V.DIS
Carrying costs + Reo-fder cost. - '

For deciding on optimum inventory held,

d(AC F
& l—[——”]fo => D= /52

This is & very s;gmflcant derivation. This formula gives us the opnmum size of stcck cr what Is
cailed E‘eonomle Order Quantity (bOO} : '
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In other courses ‘you wrll be introduced to more sophjatrcated mventory models fThe smple
inventory model that we have used here, nevertheless, brings home, some m%erestmg results._

For example, inventory should increase in proportion to‘the square root of exps

note that vanable costs have got no Impact

Break—even output

on inventory dec1smns.

“

ThIS s basically an accountmg concept The break-even chart of the account

‘with our famlhar algebralc notanons
TR=P.Q
TC=F+VQ
At break even point, .
TR TC

=>P.Q=F+VOQ

F ) i Total .

Fixed cosis

orQ—“P v =

Pr:ce— . Vaﬂable costs per - unit

Here Q stands for Break-even volume of output; multiplymg this w1th prlce
Break—even value of output Take an example to: 1llustrate Suppose -

TR = 600 _
TC = 1800 + 40 Q

: Then the 'br'eak'-eVen output Volufne"'z 90[ = .l§99;]

G0—40

-and the break-even output value = 5400[= 90 x 60j .
also note that [P-V]=20is called contrlbunon margin’ per umt of Dutput

Activity 8-

=cted';sales. Also

ant il.‘;listrates.at
what level of output in the short-run, the fotal revenue _]I.lSt covers the total costs.

-Letius operate

(P) we get the

a) Speed -Marine Co bullds motor boat engines. Thcy recent]y estlmated theis totai costs and

_ total revemie as : _
TC = 80,000 - 6000 +2 Q2
- TR=4000Q-Q*

(Where- Q is the number of engines'p.roduccd-'each year)

At what level of producnon will Speed Marme co. break even" How many engines should be

produced to mammlse pmﬂt‘? :

D R

---------------------------------------
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¢) List the faciors which determine the size of optimum buffer stock of foodgrains held by the '
- Food Corporation of India. o : : >
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6.11 SUMMARY

In this- umt we have emphasised the critical role that Costs pl:iy in determinng thc‘ proﬂtab}l]ty

“of the firm. The profit- -oriented firm manager must consider both opportunity icosts and explicii
costs in order to use all the resources mast economically. Although it is difficult to have totally
accurate information on its costs, a firm should have reliable estimates of its h{{:d costs, how its
-costs vary with respect to output over the relevant range of productlon and ot wh ther or not
its costs would be lower with a bigger size pla It '

In the short-run, the total cost consists of fixed and variable costs. Variable cost, and thus the
“total cost, typicaily increases first at a decreasing rate and then at an increasing raté The reason
for this type of behaviour of variable and total cost is related to the principal of diminishing
' marginal productivity. If marginal preduct increases at first, the marginal cost at first declines

(that is, the rate of increase in variabie and total cost declmes) However, once marginal ﬁroduct

begins to decline, marginal cost increases. Tt follows that i in the short-run, mavfg.nal cost (MC),

average variable cost (AVC) or average total cost (AQ) curves are generally U-shaped.

The long-run is defined as the permd for which all factors of production are varxab e. Thus, in
the fong-Tun total costs are identical to variable costs. The long~run total cost curye may also
at first increase at a decreasing rate, and then increase at an increasing rate. If the LTC is of
normat shapﬁ {inverted 3- -shiaped), the long-run average cost (LTC) will also have'a ¢J-shape,
The lcng—run cost function may be derived from the series of most efficient shorh 1 COSE CUEVES
or from an expansion path. Economies or diseconomies of scale arise either- due to the internal
factors pertaining to the expapsion of Gutput by a firm, or due to the cxterna’ fdrtnrs such as

indusiry expansion. -

In contrasts-economles of scope Tesult from product diversification. Thus the scalereconcmies
“have reference to an increase in volume of'production, whereas the scope-economies have
reference to an impravement in the variety of products from the existing plant and jequipment.
These cost concepts and analyses have a lot of applications in real world decision-making sitsation
- such as eptimum outpu, optimum product-mix, dptimum inventory, break—eveliq output etc..

8.2 ADDITIONAL READINGS . I

Seo, KK, 1988. Managerial Economics (6th ed.) Surjeet Pubiications: Delhi.

Adhikary, M. 1987. Managerial Economics (3rd éd.) Khosla Educationat Publishers :| Delhi, Ch.

Goldhar LD, & M. Jelinek, 1983. “Pian for Fconomlcs ‘of Scopc in Harvard Busm 285 Review,
December _ : o

8.13 SELF-ASSESSMEWT TEST

. | _ |
1. Make a list of relevant Cost-concepts from the standpoint of an (i) accountan'!t (i) economist,
and (iii} engineer. Take any construction company as a reference to: Illustratf the cost-

LGUC\B{]T‘R
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2. Your Management is interested in esst reductions and control. How would you go about
st Recommend some steps which would yield results i

a) short-run

b} long-run

3. Explain clearly the manageriai use of the :,oncepf’s iike ‘econosmies ef scake” and ‘economies
of scope’. 1s it possible to reap both the economies simultanecnsly? Give examples.

4. Draw and explain the effect of internal and extamai economics/internal and external disec-
onomies on the fism’s cost curves.

5. The rotal cost fusiction of a neckwear manufacturing company is estimated as TC = 8 + 12
Q-6Q%+0° (where Q represents hundreds of ties produced per month] '

Derive equation for AFC,AVC, AIC MC and piot all these costs in a graph and comiment
on the relationship between a:ve_ragt, and marginal costs.

6. A fized plant is used to manufacture TV sets. If x sets are turned out per week, the total -
variable costs is Rs. [3::: + -——:c 1 _Show that the average variabie costs rise steadily with
.l
output. What do you expect about marginal costs of production?
7. Given production function.
Q=ALK'—
derive the cost function. State your assumptions clearly at the end.

[Hint : It is a difficult question. You may tecall the cost equation, C=Pr L+ Pg i and
the optimum decision rule. '

Py, _ MP,
Pr =~ MPg

Apply these to get C= C {(Q, Pp, Px, o< 1 - a). Have patience; you shoutd be able to do it.]
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UNIT 10 EMPIRICAL ESTEMATMS QF PRODU CTION
~AND COSTS

Structure

106 Introduction

10.1 . ~Objectives

10.2.  Some Estimates of Production Functien

10.3 - Efnpirical Determination of Production Function
10.4 - Approaches Towards Estimating Cost Functicn
10.5 Some Estimates of Cost Function

106 Empirical Determination of.Cost Function
107 Managerial Uses of Estimated Cost Funciion
108 Summary _

10.9 Additional Readings

10.10  Self-assessment Test

10.0 INTRODUCTION

For decision-making purposes, a manager should understand clearly the retationship between
his inputs and cutputs on the one hand, and the output and costs on the other. Estimation of
the industry production function may help a manager in taking correct decisions of long-term
nature such as capital expenditure. The short-run production estimates at firm level are helpful
in arriving at the optimal mix of inputs to achieve a particular output target. This is referred to
as the least cost combination of inputs in production analysis. Also, for a given cost, optimum
level of output can be found if the production functlon of a firm is known.

Cost estimation tor decision-making is concerned with finding the shape and -ﬂaf;ﬂmc'nt of the
firm’s cost curves. Both, the short-run cost function and the long-run cost funcii on must be
i‘=st1mdtcd since both sets of information will be required for some decisions. Emow‘ed ze of the

short-run cost furictions allows the decision mukers to judge the optimaiity of present '}utput
tevels and to solve decision problems using contribution analysis. We saw in the pn‘aedma unit
that the concept of incremental cost is fundamental to short-run decision- makihg on cost issucs.
Knowledge of long-run cost functmns is important when considering the expansian or confraction
of plant size, and for conf:rmmg that the piesent plant size is optimal. for the output level that

is being produced.

In this unit, we shall discuss different approaches to production and cost esfimation.

10.1 OBJECTIVES

On reading this unit, you should be able to -

relate theory to empiricism

@ geli a summary-yiew of various approaches to estimation : economic (econoﬁlctric), ac-
counting and engineering . :
find some statistical estimates of production and cost functions )

® understand both conccpmai and ‘stafistical d[ff]CU]tlcS related to meamrement of such
functions

& throw light on empirical detcrmjnation of production and cost functions; and finally
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e identify managerial use of such empirical estimates.

10.2 SOMF. ESTIMATES OF PRODUCTION FUNCTION

The production function expresses an engineering relationship between physical inputs and
outputs. By definition, the production function denotes an efficient combination of inputs and
outputs. As explained earlier, there can be more than one combination of inputs, ail of them
‘technically efficient, which can be employed to produce a particular output level. However, for
‘decision-making at the firm level, we use economic, and not technical, criteria to find an optimum
- input-output mix. It is for this reason that estimation of productiosn function using other than
engineering technigues become relevant, '

Production function can be estimated by statistical techniques using historical data on inputs and
output. One can hypothesise several alternative forms ie., linear, quadratic, cubic etc., for this
fenction. You may recall the various forms of production function, mentioned in earlier units.
However, empirical studies on the subject have found the Cobb-Douglas (named after Cobb and
Dougias who first used it for American manufaciuring seetor) form to be the most appropriate.

The Cobb-Douglas production function, in its general Eorm,' is expressed as :
Q=AK LY
where

Q =. Total output

A= -Constant {(or technology factor)
K = Cupital Tnput
L =% Labour Tnput

ab = exponents of Capital and Labour, respectively
. The above production function can also be represcnted in {og-linear form :

Log Q=TlogA+alogK+bLlogl

Various factor intensities, factor productivities and factor elasticities can be easily computed
from an estimated production function of Cobb-Douglas type. It can be casily inferred from the
above form (log-linear form) that exponents a and b are factor elasticities. Also, by adding up
the factor elasticitiés, a measure of returns to scale can be had. '

Cobb and Douglas estimated a production function for the American manufacturing sector using
annual time series data for the period 1899 to 1922. Their estimated production function was :

X = 1.01 107 g0-%

Their findings seggested that the American manufacturing sector was facing constant returns to
scale during the above menticned peried. The elasticity of output with respect to labour was
0.75, and that with respect to capital was 0.25. This implied that a 10 per cent increase in labour
input with no change in capital caused a 7.5 per cent-increase in output, and a similar increase
in capital input with no change in tabour brought about z 2.5 per cent increase in output. The
above &stimated production function could also be used to generate jsoquants for various levels
of outp'u't, and the least cost input combination for a given output. '

Empirical estimate of production functions for industries such as sugar, textiles, cement etc., are
avaijable in the Indian context. : o
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Indian Cement Industry
One study estimates the production function facing the Tndian Cement industry using time
‘series annual data for the period 1946-1965. {See Gupta, (3.8, Production Function and Factor
Productivity in the Indian Cement Industry. Indian Journal of Indusivial Relations, January
1973.] The data in value terms on inputs and ontput were used for estimation, Ie hypothesised.
the following forms of production function :
V=4, WeLEA!
2y V= AWt KB ppn
Where,
V= Value added at current prices

W = wages, salaries and benefits

K = fixed capital at current prices

M= raw material, fuel, electricity, efc., constmed at current prices _
Az and A, are intercepts, and o, 3, are value clasticitics of labour, capital and raw material,
respectively. '
The production function estimates are given below :

01446
Q= 12z WO e FLE = (1938

- 2) Q= 114 WOLTT 0090 440075 | B2 _ ggge

- The cement industry depicts diminishing to constant returns to scaie'(a + B+ fy &L 1) during
the period 1946-65. The exponent of labour is positive, as expected. The value elasticity, of capital
is negative in the first form, and quite low in the second form using raw material as a scparate
factor. The negative or low, and statistically fnsigniﬁcén‘t elasticity of capital poimtsf towards the
old technology and dilapidated machinery in the cement industry during the sample pe;riod.' The -
high labour elasticity acted as a disincentive to new investment in the cement industry during
thie above period. The explanatory power (R} of the model is quite high i.e. 0.996.

Indian Sugar industry

in another study, G.S. Gupta and K. Pate! have estimated the production function m Indian
Sugar Industry (see Managerial Fconomics by M. Adhikary for a summary of this study). The
basic findings of this study are summarised in the following table : B

Production Function Q=4aL" K?

Regian , Sarmple Regression ca-efficients & other statisties
period o o
Logh  « A a+3 R Dw
All-India 1346-66 -1.92 091 0.23 1.21 93 ¢ 195
1946-58 1,78 0.92 023 115+ 84 - 227
1950-66 533 141 0.45 1.86 97 . 132
Uttar Pradesh 194566 Y 0.43 0.28 0.71 73 200
194658 T 0.34 032 0.66 53 19
1959-66 305 . 12 0.26 147 83 253
Rihar - 1946-66 -194 0.99 0.12 i.1i 160 1.52
1946-58 115 0.41 0.50 091 56 0.98
1959-66 Cam 127 0.30 157 63 - 270

210




Indian Cotton Textile Industry

The Nationat Productivity Council (NPC) has estimated a Cobb Douglas type of production
function foi cotton textiie output (X) for 1961 and 1966 -

1) 1961 - X = 0.0438 L} 0% gO-016
2) 1966 - X = 0.0039 L1041 gO-03¢

The shows that over 1961-60, textile preduction has become. more capital-dependent.
Activity 1

a) Point cut your obscrvations on :
1 Inter-tegional variations in factor elasticities.
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..............................................................................
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b} What dees (& -+ ) show? Would you agree that our Sugar Industry in general, operated
under increasing refurn to scale ? ‘
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¢} Can you infer anything about relative factor productivity In Sugar Industry? Give reasons
IOT .YOUT ANSWer.
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Activity 2

a) . Get back to various empirical estimates of production function that have been reported
earlier. Could you now think of some [imitations from which those estimates might be
- suffereing? Be specific to the estimates pertaining to :

~

i) Indian Cement Industry
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iiiy Indian Cotton Textile Industry -
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) Look at some latest of Indian Economic Review or other econosmic journals. Repori
on some of the recent estimates of production function.
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16.3 EMPIRICAL DETERMINATION OF PROE}E;ICTE@N FUNCTIOM

Empirical estimates of é_productionﬁmctien typically use one of the following statistical ap-
proaches : '

i) Time series analysis
i) Cress-sectional analysis
iii) Engineering analysis

Time series analysis is used in identifying the production function of the firm, and data on
_output and input is obtained relating it to different points of time. Analysis of time series data
- is appropriate for a single firm that has not undergone significant changes in technology durmg
the time span analysed. To develop a producnon funiction for an industry is a different prob;em
Even if all firms have operated over the same time span, changes in caparlty, inputs and cutpuzs
may have proceeded at a different pace for each firm. Thus a cross-sectional analysis may be
more appropriate. ' - ' -

' Cmss-sécﬁonai_ analysis deals with data collected at one particular fime. The data thus might
be linked to a snapshot, frozen in time. Instead of making observations of the variables for each
year, the varlables are observed for each firm in an industry in a pamcuiar year. '

" Engineering analysis isundertaken when the above two types do not suffice. When good hlst')nca}
data is difficult to obtain or is not available, it may be possible for engineers or dgnculturai -
scientists to develop data from controlled experiments or day-to-day working experience. This
data is concerned with what the inputs and output ought to be with most efficient combination
of raw- matenals labour, capital efc. :

Fach of the methods outlined above suffers from certain hmltatmns

1. Time series and cross- sectional analyses are restricted to a relatively narrew range of
_ observed values. Extrapelatmn of the productmn function ouvtside that range may Be
seriously misleading. For example, in a given case, marginal productmty might decrease
rapidly above 85% capacity utilisation; the producﬁon function derived for vatues in the
70% - 85% capacity utilisation range wou!d not show this.

2. Another weakness of time series analysis is the assumpnon that all chserved values of the
variables pertain to one and the same production functicn. In other words, a constant
technology-is assumed. In reality, most firms or industries, however, find better, faster,
or cheaper ways of producing their output. As their technology changes, they are actually
creating new production functions. One way of coping with such technological changes is
to make it one of the indcpendcn‘t variables. '

3. Theoretically, the productlon functlon includes only efficient (least cost) combinations: of
mputs. - If mcasurements are to conform to this concept any year in wiich the production
.~ was less than nominal would have to be excluded from the data. It is very difficult to find

a time-series data which satisfy techincal efficiency criteria as a normal case.
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4. Engincering data may overcome the limitations of time series data but mostly they concentrate
on manufacturing activitics, Enginecring data does not telf us anything about the firm’s
marketing or financial activities, even though these activities may directly affect production.

5. In addition, there are hoth cohcep'tual and statistical problems in measuring data on inputs
and outputs.

It may be possible to measure output directly in physica[ umits such as tons of coal, steel etc. In
<¢asc more than one product is being produced, one may compute the weighed average of output,
the weights being given by the cost of manufacturing these products. In a highly diversified
‘manufacturing unit, there may be nc alternative but to use the series of output values, ('orrected_
for changes in the price of products.” One has also to choose between ‘gross value” jand ‘net .‘I

value'. 1t seems better to use ‘net vahie added’ concept instead of output concept in e stimating

production function particuiarly where raw-material intensity is high.

 The data on labour is mostly available in the form of “number of workers employed” ¢r “hours
of Izbour employed”. The ‘number of workers data shouid not be used because, it jmav not
reflect underemployment of labour, they may be occupied, but net productively employed. Even
if we use ‘manhours’ data, i should be adjusted for efficiency factor. It is aiso advisable that
tabour should not be measured in morney terms as given by expenditure on wages, bmﬁus etc.

1

The data on capital inpui has always posed serious problems. Net investment ie. a 'change: in
the value of capital stock, is censidered most appropriate. Nevertheless, there are problems of
measuring depreciation in fixed capital, changes in quality of fixed capital, changes in inventoiy
valuation, changes in composition and productivity of working capital etc.

Finally, when onc attempts an econometric estimate of a producticn function, one has te overcome
the standard problem of multi-collinearity among inputs, autocorrelation, homosedhasticity etc.

16.4 APPROACHES TOWARDS ESTIMATING OF COST FUNCTION

In the preceding unit, we have explained in detail the nature of cost-output relationship. Tt was
stiown that the total cost varies directly with the fevel of output. The knowledge of how the total
cost, average cost, and marginal cost behave with the level of output is useful for decision-making.
The decisions such as: whether to increase the output, whether plant is having optimum size,
would largely depend on the exact amount by which the total cost increases with increases in -
output from one particular level to another, and the resultant shape of the average cost curve
as the plant size is increased.

Thus, a firm should know the cost functien facing it. For future .planning at firm level also,

knowledge of its cost function is absolutely essential. Although the exact future cos -output -
relationship may not be available until the firm really goes for expansion of its output, there are _

methods through which a fiem could get approximate information of its future cost function.
The cost output reiationship can be estimated by using the following three methods:

¢ Engineering Method
& Accounting Method
& Statistical Method

Engineering Method

The engineering method of cost estimation is based directly on the physical relationship. of inputs
to output, and uses the price of inputs to determine costs. This method of estimating real world
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cost functions rests clearly on the knowledge that the shape of any cost function is dependent
on: : ' '

i) The prodoction function, and
iiy The price of inputs

Given the production function and input prices, the optimam input combination for a given
output level can be determined (as discussed in the preceding unit). The resuliant cost curve
can then be formulated by multiplying each input in (he least cost combinaiion'by its pricc, io
.develop the cost fanction. This method is called engineering method as the estimates of least
cost combinations are provided by engineers. ' o

The assumption made while using this a method is that both the technoiogy and factor prices
are constant. This method may not always give the correct estimate of costs as the technology
and factor prices do change subbtanmliy over tlmﬁ Therefore, this method 1s more relev«nt for
.the short-rum. .

~ Accounting Method

The cost-output relationship, under the accounting method, is estimated by dividing the iotal cost
into fixed, variabie and semi-variable costs. Alf these compoenents are then s»pardtely estimated.
i The average variable cost, the semi-variable cost which is fixed over a ceriain range of ouiput,
and fixed costs are determined on the basis of inspection and experience. The tofal cost and
the average and marginal costs for each level of output can then be obtained through a simple
arithmetic procedure. '

Althoush the accounting method appears to be quite simple, it is a bit cumbersome as onec has
. to maintain a defailed breakdown of costs over a peried to arrive at good estimates of actual
cost-output relationship. One must have experience with a wide range of fluctuations in output
- rate to come up with accurate estimates: '

3

Statistical Methed

The most widely adopted method of determining cost furiction is the statistical cstimation of the

" relationship between cost and output. Under the statistical method, the historical data on cost
and output are used to estimate the cost-output relattonshlp The basic technigue of regn**ssmn_
is used for this purpose. The data could be a time series data of a firm in the industry or of
all firms in the industry or a cross-section data for a particular year from various firms in the
industry.

However, depending on the kind of data vsed, we can estimate short-run or loing-run cost
functions. For instance, if ‘time series data of a firm whose output capacity has not changed
much during the sample period is used, the cost function wilt be a short-run. On the other hand

if cross-section data of many firms withr varying sizes, or the time series data of the industry as.
. a whole is used, the estirsated cost function will be the long-tun one.

The estimation procedure involves three steps. First, the determinants of cost are identified.
" Second, the functional form of cost function is specified. Third, the least square method is
~ apptied to estimate the chosen form. -

The deerminants of cost include output, compasition of cutput in the case of muEtlple products,
_scale of operation, factor productivities inciuding technology, and factor prices. In general form,
the total cost function can be hypothesised as:




C=f{Q,X)
where, C= Total costs
- Q= Leve! of output
= X = ‘Dther detarminants‘ of cost’
f = Unspecified function

 You may recell from the earlier unit that the following fonr functional forms can be considersd
. for estimating the cost functicn:

iy Lirear C=aq,+ b0 +C;X; _
i) Ouadratic C =a,+ 50 +b,Q% + C.X;
iy Cubic | C=a,+5Q+5,Q%+50Q +C.X;

) Doublelog C=1Log a,+b log Q+C; fog X

function would give a constant marginal cost and a monotenically faj!ing average cost curve.

The quadratic function would yield a U-shaped average cost curve, and & monstonically rising
marginal cost curve. The cubic function would resnlt imic a U-shaped AC curve and 2 U-shaped:
MC curve. . The double log function would imply = failing (or rising) AC amd a fa!iing_ {or

rising) MIC curve. Thus, to check the validity of theorerical cost-output relationship, one shouid

hypothesis a cubic cost function. "

With all the determinants of cost and the functional forms, the data collection iS complete. The
alternative functional forms can be estimated by using the regression package on the compuer.
The most appropriate form of the cost function for de-cisirjn making is then chosen on the basis
of the principles of economic thecry and statistical Inierence.

Provers of Measyrement

A manager while undertaking the statistical cost analysis does confront sermic setrious probiems. .
First, in collecting the cost and output!dat&, he must be certain that they are properly pajfed,
that is, the cost datz is, in fact, applicable to the corresponding data on gutput. Second, he
must also try to obtain data on cost and output during 2 time pericd when the output has
-been produced at relatively even rate. If, for example, a month is chosen zs the relevant time
period over which the variables are measured, it would not be desirable to have wide weekly
fluctations in the rate of output., The momhly data in such & case would represent an average
output rate that could disguise ihe true cost-output relationship. Not only should the output
- rate be uniform, but it also should be 2 rate to which the firm is fully adjusted. Furthermore,
there should be no disruptions in the output due to external factors such as power failures, delays
in recelving necessary supplies, etc. To generate the data necessary for 2 meaningful statistical
analysis, the observations must include a wide range of rates of output. Observing cost-output
data for the last 24 months, when the rate of output was the same each month, would provide
little information concerning the appropriate cost function, : '

Third, the cost data is normafly collected and recorded by accountants for their own fpurpcses
and in a manner that it makes the information less than perfect from the perspective of économic
analysis. While collecting historical data on cost, care must be taken (o ensure thay all émlici% as
well as implicit costs have been properly taken into account, and that all the costs are properly
identified by time period in which they were incurred.

Finally, for situations in which more than one product is being produced with given productive
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factors, it may not be possible {0 sepa

rate costs according to output in a meaningful way. Cne

simple approach of affocating costs among vanious products is based on the relative propoertion
of cach product in the total ouiput However, this may not always accurately reflect the cost

appropriate to each output,

10.5 SOME ESTIMATES OF COST FUNCTION

Long-rin average cost functions for 29 J

rdian manufacturing industries have been estimated by

V.K. Guptza using statistical techniques. His estimates have been presented in Table 1. Students
may verify the shape of the average and marginal cost curves by using their knowiedgs of economic

theory,

Table 1: Long-Ron Average Cost Fancilons tor 39 Manuefacturing Industries in India

AC=864+151/0+0.380

INDUSTRY " AVERAGE COST FUNCTION  SHAPE
Sewing Machines AC=T76.6+139/0+.0003Q Lt
Starch AC=T8.0+413/0+ 020 U
filectric Lamps AC=80.4+224/G-005Q L-
Electric Fans AC=815+302/Q L
Soap _ AL=92 2:133/Q-0140 L-
jron and Steel AC=92.6-.06030 5
Woollen Textiles - AC=89.5+140/Q0-003Q L-
Bicycles AC=82.5+65/3-.003Q L-
Matches AC=71.4+876/Q + .004Q -
Paints and Varnishes AC=82.0-0110G Se

_ Paper ard Paperboard AC=T3.6+963/C L
Fruit and Vegetable Processing AC=82.0+406/Q+ 0040 T+
Cement AC=65.6+5622/0+.005Q U-
Ceramics AC=T8.4+348/C L
Biscuit Making AC=89.2+143/Q-0310 L-
Plywood and Tead Chests AC=86.1+154/C-.0260 L-
Vegetable Qil (edible) AC=93.0+207/Q-0080Q I
Vegetable Oif (not edible} AC=100-0130Q 5-
Aluminium, Copper, and Brazs ALC=88.6-0010 S
Distilleries and Breweries AC=67.8+349/0+909Q U-
Chemicals AC=T39-0002C S
Glass and Glassware AT=89.2+130/Q L
Tanning AC=95.T+83/C-0080 L-
Wheat Flour AC=91.9+54/C-.0030 I
Cotton Textiles AC=89.7+27310 - 13

~ Jute Textiles _ AC=94.4-0003CQ 3
General and Flectrical Engineering AC=84.4+45/C+.0020 L~

. Sugar L AC=85.0+124/Q+001Q L+
Rice Milling
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‘Note : AC = average cost

Q= outpat

U = U-shaped

U— = U-shaped with flatter rising arm

L+ = L-shaped with slightly rising leg ‘
L = L-shaped with virtually horizontai ieg
L— = L-shaped with stightly falling leg -
S— = dlightly falling straight line

S = virtually horizontal straight line

Source: Adapted from Vinod K Gupta, “Cost Punctions, and Barriers to Entry in Twenty-nine
Manufacturing Industries of India,” Journa! of Industrigi Feoromics, November 1958, pp. 59-60.

Additionally, you may consider the following two tables summaris_fng a few emnpirical studies on
cost functions. : S . :

- Table 2: Empirical Studies gf Tong-run costs

T e

Investigator Year Type of Indz:sfry Method Findings
Gupta* 1968 - Manufacturing cs " L-shaped in
(India) © 18 industries,

. U-shaped in 5,
Linear in ¢

Moore 1961 Manufacturing & Economics of scale
(USA)
Jhonston 1960  Coal Mining (UK} CS Wide (!iSpersion of
. cost ner fon
Jhonston 1960 - Electricity (UK) s Declining LAC
Holton 1956 . Retailing (Puerto E L-shaped LAT but
Rico) - ~Inputs of management
' undervalued
Barts 1952 Railways (US) .8 LAC either constant
_ or falling
Lomax 1951 Gas (UK) CS Dreclining LAC
Dean & James 1942 ~ Retail Shoe " C8 - Usshigped LAC but

Store (US) noi because of
: diseconomies of scale

* Already reported in the preceding table,
* Notes: . CS = Cross section, E = Engineering Mcthod.
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_Table 3: Empirical Studies of Short-run costs

Investigator Year Type of Industry Findings

Thonston 1960 Electricity Average total cost falls, then
" flatens, tending towards
constant MC up to capacity

Mansfield and Wein 1958  Railways Constant MC

Eiteman and Guthrie 1952 Manufacturing MC below AC at all cutputs
- ' below capacity '

Nordin 1947 Light plant Increasing MC

Ezekiel & Wylie 1941 Steel - Declining MC
Dean 1941 Leather belts No significant increase in MC
Yntema 19440 Steel Constant MC

Source: A.A. Watter’s article ir_l Econometrics, January 1963
Activity 3

How would you explain the findings of:

a) Gupta (Manufacturing):

..........................................................................

...........................................................................
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............................................................................

..........................................................................
............................................................................
---------------------------------------------------------------------------
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d} Dean & James (Retail store)

Activity 4

a) Under what specific conditions would you encounier cach of the fbl]owirilg LAC (long-mon
average cost) curves?

N 4 i
g\ 2 HAC g
o . 8 ~
Q \ SR LAC
‘ LAC : 1AC
\\'\d\‘“\-ﬁ_’\.ﬂ____.l e
LAC. l
S N Y
5 =
Gutput ’ Chpiput Oaiput

Hint: Recall the concepts of economies and diseconomies of scale. You may also like to consult -

some of the additional readings mentioned at the end of this unit,
b) "Draw the LMC (long-run marginal cost) curves in each of the above cases,

¢) Draw different empirical cost-curves (as indicated in the table) other than the three drawn
above. Use the code suggested in the table, i

Activity § !

a) How would you reconcile the findings of Yntema with those of Ezekiel and Wylie?

........




) Expiain, quoting appropriate examples, each of the following diagrams:
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10.6 EMPIRICAL DETERMINATION OF COST FUNCTIONS

There ace both statistical as well as economic issues relating to empirical estimation of cost
function. '

Statistical (mefrical) issues
These problems relate to difficulties in methodology and measurement as follows :

i) Measurement of outpui of multiple products: Most attempts o golve this problem have
taken the form of weighting the quanfity of each product by the proportion of total direct
costs that is incurred by the product. In effect, this amounts to determining output a5 a
function of costs, at least to some degree when what is needed is cost as a function of

" output. Paralleling this problem i8 the difficulty ‘of measuring the size of the firm in the
fong-run studies. ' '

ii) Dealing with technology change:  Whenever technology chan_gcs, a new cost function

emerges. Thus no cost function ¢an accurately account for technological change. Closely
related to this is the problem of variations in the size of the firm.

iiiy Measuring costs of assets: There are problems refating to measurement of capital as a
stack or as a flow, valuation of fixed assefs, inventory vatuation, unaccounted value changes,
valuation of working capital, measurement of depreciation, etc.  Some of these prabiem_s
bring about a debute between accounting approach, cconomist’s approach and engineering
approach. : : ' '
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iv) Choosing a measure of efficiency: Operating efficiency can be measured in terms of rate of
return on investment, net profit, retained earnings after tax and dividends efc. Depending
upon the use of a particular. measure, a particular cost efiiciency may be |indicated, but
that may not truly reflect ‘economic efficiency’ (considering opportunity costs) or “technical
efficiency’ (in engineering feasibility sense).

Ecenomic (Theoretical) issues

Economic theory often mentions U-shaped nature of average cost curve, but in reality, we come-
across various other types like the stair shaped one, L-shaped learning curve or a Bat bottomed
average cost curve, To take care of these empirical situations, the' modern theory of costs
has been developed. Some explanations are not available to Justify the shape and the slope of
statistical cost function. '

i) Operating range: Tt is possible that the assumptions of economic theory are ap-
proximately correct; but tJtal costs tend to be linear or nearly so within the practicat
operating range.

_ ii). Constant returns to scale: 1t is possible that the assumptions of economic theory are
- approximately correct, but constant marginal costs prevail over wide ranges of total
costs. 1f this is true, it means that within relevant range of the data, input or factor

proportions are constant and there are no significant economies or distconomies of =

scale.

iliy Dynamic ﬂexibility: In 2 dynamic economy, firms have to be flexi ie to adapt
themselves to changing business conditions. Qut of experience, the firms ‘learn’ how
to take advantage of continuous technological progress. Thus they prevent the costs
from going up i.c. over 4 long range of ou'tput they reap maximitm “economies of scale”
and “economies of scope”. This is what makes their long-run average cost downward
falling one or fiat bottemed one,

In other words, economic theory, its assumptions and explanation can still aid out under-
standing of empirical cost situation. You may note that the explanations above are not
mutually exclusive. Thus the gap between economic theory and empirical cost situation
should not pose any problem.

Activity 6

a) Productionis refated to costs, Infact, cost fu'nction can be derived from estimated production
functions. If so, in view of empirical determination of production functions, can you-think
of some measurement problems relating to cost function?

..........................................................................
...........................................................................
--.---..-.--.m.---.o-....u..a...--..--.-a..-...n.-a--u..-.o...-p.. .........

..........................................................................

b) Despite the problems of measurement, an estimated cost function js useful to a managcr.
Can you think of some points to support this contention?




...............................................................................

..........................................................................

A7 m&g&mgﬂ«?}mL USES OF ESTIMATED COST FUNCTIONS

The estimated cost function can help managers to fake meaningful decisions with regard to:

1) determination of optimum plant stze
2) determination of optimum output for a given plant, and
3) determination of a firmi’s supply curve

The op‘zimmﬁ plant size, as disenssed earlier, is defined in terms of minimum costs per unit of
output. In other words, an optimum plant is given by that value of K ('plant gize) for which
average cost is minimum, If fke longrun total cost curve is & cubic function, the resultant
fong-run. average cost curve will be a conventjonal U-shaped curve. The plant level at which
the long-ran average ost &8 minimum will be of optimum size. For a given plant, the optimurﬁ
outpat level will be achieved at a point where the average cost is the least. This condition can
. be easily verified from the short-run total cost function.

The level of cutput that a firm would iike to supply to the market will depend on the price that
it can charge fer its product. Tn other words, a firm’s supply is a positive function of the product
price. To get the firm’s supply schedule, one needs to know  the firm’s cost.funcction and its
objectives.

10.8 SUMMARY

in the preceding sections, we have highlighted the importance of production and cost estimation

for decision-making. Various approaches to measure and empirically estimate production and

cost functions fave also been discussed. A meanager has no option but to understand clearly the

relationship between his inpats and output, and output and costs to make meaningful decisions

of both operational {shott-run) and strategic {long-term} nature. In the process, a manager has

1o blend a number of appmﬁ{;ﬁes-_ecenomist’-s approach, accountant’s approach and engineer’s
approach. Though empirical estimates have a lot of use for managerial decision making, yet

there are both conceptugl and statistical problems m meeting such functions. Such problems

have been discassed in this unit. This is not to discourage managers. The supporting staff of
a manager may furnish estimates based on empirical research, but the manager must know the

uses and limitations of such estimates before interpreting the findings and basing his decisions

on them. ’

10.9 ADDITIONAL READINGS

 Seo, K. 1988, Managerial Economics, Surieet publications: Delhi (Chapter 10 & 12)
Gupta, B.S. January 1973, Article in Tndian Joumal of Industriai Relations.
Gupta, V.K. Novenber 1968. Article in Joumnal of Industrial Economics

Mate, V.1, 5. Paul, and G.5. Cupta, 1977. Managerial Economics, Tata McGraw-Hill, (Ch. 3).
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10.19 SELF-ASSESSMENT TEST

1 Explain clearly the managerial uses of statistically estimated
a) Product Fanction
by Cost Finction
Z Statc and explain various approaches to estimating & cost function.
3 ,State and’ explain the varicus forms of production Fanction, using the concepts of factor
intensity, factor productivity, factor elasticity of cutput and clasttrtiy of factor substitution.

Diraw and explain a few empirically encountered cost situations.

Review various conceptual and statistical problems of i r‘xr‘dsunng
a) Production Function
- 1) Cost Function
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BLOCK IV PRICE-GUTPUT DECISTONS

This biwck concentrates on the analysis of price-output decisions taken by the firm, given its
markef environment. The analysis here is carried on the assumption that the firm maximises.
- -profit. In a subsequent block, this assumption wilt be critically reviewed and relazed or reworked.

The present block starts with an overview (unit 17} of the nature of competition and the form of
maikets, perfect as well as imperfect. This is followed by an analysis (uair 12) of market structure
with. reference to the large group case - Perfect competifion and - Monopohstlc competition.
Next (in upit 13), the small group case is anaiysed with reférence to a variety of market structures:
monapoly, simple and discriminating, duopoly and oligopoly. We have, of course, refrained from
analysing factor market situation like monopsony and aligopseny, though some reference has
been made to pricing of serviees. The discussion on pricing principles, underlying varjous models,
has been followed (in uniy 14) by an examination of pricing practices, strategies and tactics, as
observed in real world business situation. Occasionally we have attempted a brief refercace to
the regulatoiy environment whereby market decisions are influenced by Government controls
+ and regulations; this has particular relevance for a country Elke India, We would like to return
to this subject subsequently.
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UNIT 11 MARKET ENVIRONMENT OF PRICE-OUTPUT
DECISIONS
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119 INTRODUCTION

The price-output decision is one of the key managerial decisions. What to produce and how
much of it to sell whom, at what price, and what discount, if any, constifuic a set of very
important managerial questions. For most firms, the occasion to decide on what to prodoce
does not come frequently. The product line being given, managers have to contimiously bother
.about the pricing and quantity to be sold. This eracial decision area which occupies 56 much of
the day-to-day managerial attention is referred to as price-volume determination it TManzgerial
Economics’. ' '

The natural guestion to ask is what are the factors that govern this key decision area. Traditional
economic theory answered this in terms of demand and supply functions. This traditional analysis
assurmes that firms strive towards maximising their profits ahd the consumer atility. The inter-play
af demand and supply in the market determines the price which i3 often referred to as equilibrium
price.

There are however many other factors that influence the price-volume relationships of a firm
and an industry. The number of firms in the industry, the nature of product, and the possibility
of new firms entering the market are just a few of these. in this unit you wili understand more
" about some of the crucial factors that operate in the market place. In the process, you should
gain valuable insights into the operations of complex markef struciures which are more typical
of the exciting real world situations.

11.1 OBJECTIVES

The objectives of this unit are to:

s understand the patterns of ithe market structurss that mould competitive behaviour of
firm/industry in the real world business situaticns,
e develop a classification scheme for the different types of market strucitires
e appreciate the environment of price-output decisions by a typical firm and the industry, and
o Prepare the ground-work for an elaborate and indepth analysis of more complex competitive

situations.
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' thess factors:

11.2 FACTORS INFLUENCING PRICE-VOLUME DECISIONS

There are many factors that influence decisions on market variables. Let us discuss some of

Competitors

et us look at a company manufacturing colour television sets (CTV), say Orson Flectrorics.

Obviously, market demand for €TV sets, Orsons’s own manufacturing capacitics and costs will

determine at what price the firm will sell its products. But, Orson will consider seyeral other

aspects of the television market. It will study the prices and volumes of other competing brands

tike Philips, Onida, Uptron, and 10 other firms. The company will also be on puard lfo prepare
for a new reputed firm entering the CTV market. Will the new firm bring out a better product?

Will it be priced 'higher'or lower than the Orson CTV? Imagine that Philips and Uptron ail of a

sudden reduce the prices of their sets. Will Orson follow suit and accept declining profitability

or will it keep sfatus quo and accept a possible fall in the market share? What is the jgoal of the

company? Will it ahways try to maximise profits or can it sometimes accept 2 temporary beating

in the long term interest of the business?

Government Policy

it is quite clear that many and complex factors operate on the company’s price-velume decisions. '
The present price embodies in it a certain proportion of excise duties, customs duties and dther
taxes. The present volume is limited by the licensed capacity and also by what the market can
bear. The government policy can change. Taxes and duties change not only in the annual
budgel but they are also subjected to variations during the course of the year. Licensing policy
is liberaliced at one time buf can be made restrictive ai some other time. It must therefore be
tecegnised that i the Indian context government policy is as much important as market related
factors in shaping the price-volume decisions of a firm. '

Sunstitntes and Complements

You mi'ght argue that CTV sets do not compete with BWTV sets and therefore what) happens in
the BWTV market should be of no concern to Orson. To an extent this is right. Buit then, ore
must consider prices of related products like VCRs while analysing the CTV market. Items like
refrigerators and scooters which satisfy different needs are competing with the ]imi}cd Hcomes

C@ntinuing with the case of Orson CTV, what about black and white television: setf (BWYV)?

- of the customers. To the extent CTV sets and scooters stake claims on the custome?’s incomes,

a'firm making CTY sets cannot ignore the scooters market.

We took the case of a CTV and identified the various factors that may form a part of the decision

premise for Orson. CTV is 2 durable product bought by a typical Indian customer (‘)l?cc in aiife
time. A detergent powder is required daily and even a poor household will use some guantity,

say 250 gms, in a month. Customers perceptions of quality and price are diiferent for CTV sets

from those of the detergent powder. '

In summery, we can now draw a list of the varipus factors that govern the price-volu+e decisions
of a firm’s preduct. Different factors will carry different weightages in different sifuations but -
they will all to be considered by the manager.
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Demand

Cost of production and capacity
Objectives of the firm

Mature of the product

Nature of competition in the market
Government policy

2 2 8 @ @ ©

Activity 1

Describe the various factors that will affect the price-volume decisions of ‘Nirma Detergent’
. Powder”: ' '
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Activity 2 :
We normally scem fo talk about 4 product. What is a firm is sefling a service instead? What

would be the nature of price and how would one define volume? Try and answer this question
for a firm which is in the business of investment counseiling for middle-ctass individuats,
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11.3 OBJECTIVES OF THE FIRM

Much of the standard economic theory of a firm assumes that its objective is to maximise profits.
Does that mean there are ne other goals for the firms to pursue? Is it possible that each and
every action of the bussiness rmanagers is directed towards maximising profits? -Cieajly, business
enterprises have other goals and not every acticn is specially meant for maximising profits. The
practical relevance of this goal can best be sammerised in’ the following two statements;

"A firm faced with several alternatives having different expected profit cutcomes ca$ usnally be'
counted upen to select the alternative with the greatest expected profit” (Arthur AfThompson,
Jr.)

"If a firm is absolutely reckiess in calenfating costs and revenues, then the Darwinian law of
survival of the fittest will probably eliminate it from the economic scene. Therefore, |those firms
which do manage to survice cannot be completely obvious to the maximisation of profits” (Paul
5. Bamuelson).

A poser
Tn the Tndian business scene can a firm get eliminated? What is the specire of sick firms?

In fact many firms, which ought to have been eliminated from the scene, continue as sick units.
There are social and political reasons for this phenomenon.

Alternatives to Profit Maximisation

Since the late fifties, several authors like William Baumol, Edith Penrose, F. Machlup-and others
have questioned the validity of assuming profit maximisation goal. Herbert Simon takes the
extreme position of guestioning the very ability of human minds working within
calculate profits accurately, He postulates:

he firms to

" Adnlinistrative theory is peculiarly the theory of intended and bounded rationality - of the
behaviour of human beings who satisfice because they have not the wits to maximise” (emphasrs
added).

The whele question of the theoritical aspects of firms’ behaviour W1ll be deait w1th ina
block but it will be useful to review it.

subsequent

The issue cap be stated thus: while understanding the goals of the business firms, what matters -
most is the principal goal and not the only goal. Every one recognises that the firms worry
dbout things like growth, leadership positioh, technical innovation, market share, public image
and what have you. To the extent other goals are subordinate to profits, a firm can be deemed
to be oﬁeraﬁng in a profit maximising manner.

Revenpe Maximisation

There are firms where sales revenue comes first and profits next. Very cften we read announce-
ments like the following in the newspapers: "In 1987 our firm recorded the maximum sales
turnover in the indusiry and we are proud of this number 1 positicn”. This firm may not be
the most profitable one in the indusiry but its revenues are the highest in the ind ustry and it
naturally takes pride in its satus as number one. :

It has been observed that several firms try and strive towards revenue maximisation once they
are sure of attaining a minimum acceptable level of profitability in the operations. The objective
of such firms can be stated thus: Maximise sales revenue subject to attaining say 20% return on
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net worth. Firms which have operated in an industry for a fairly long period are often prompted -

to operate by this goal. The record of firms like Asian Paints, Telco, and Bajaj Auto in the
Indian context will convince you of the validity of this proposition.

Gther Goals

Apart from profits and revenues, firms can and do keep as their principle objectives, parameters
like market share, technologicai excellence, growth rate, customer satisfaction, best employer
status etc. Thus, a firm may tiy to be constantly the top one in the industry in terms of market
share. Or it may not care much for sales revenues and market share as long as it can boast

of being the first in the industry to introduce product innovation. Lastly, we do come across .

companies who stress their growth objective. Such a firm would inform the public through an :

advertisement that‘no other firm in any industry has managed to record- a consistent growth of \

25% in sales turnover over the last five year period’.

We must bear in mind that all these goals do not imply that profits do not matter. All that these |
goals signify is that proﬁts are secondary. The only thing that is stressed in the above discussion

is the supremacy of one goal over some others. Is it possible for a firm to simultaneotsly pursuc
all the goals and succeed?

Activity 3
Rather than trying to find an answer to the dl)ove question in theory, make an attempt 1o identify
one firm in the Indian context which meets the following criteria:

‘o Maximum saies in the given industry
"» Highest growth rate in sales during the last decade
. Highest profitability in the industry for a continuous period of five years

Atways keeps all the customers satisfied

| ]
L]
¢ Has the best record of successful new product introductions
L ]
e Has no industrial relations disputes

]

Is perceived by t_he people as the best firm

.............................................................................

Activity 4
What is the principal goal of your company? What other goals the management has set for
itself? :

If possible arrange these other goals in order of priority.

..-.-q.-.-.---.-.-----.u.--.nev-.--n.-.---.-..uu-.-.---..--...-----.-..-..g_..
.............................................................................
..............................................................................
..............................................................................
................................................................................
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11.4 CLASSIFICATION OF MARKET STRUCTURES

Market and competition

~'While all of us often use the word ‘market’, we do not realise that very few markets pPOS3ess a

- well defined place in a geographical area or have a postal address. The Bombay Stock [Exchange
is one such market with & building and an area earmarked for transacting shares. In zeneral, a
market is a group of people and firms which are in contact with one another for the purpose
of buying and selling some product. It is not necessary that every member of the market be in
contaet with every other.

* The central phenomenon in the functioning of any market is competition, Competitive behaviour
Jis moulded by the market structure of the product under consideration. It is therefore niecessary
to have a thorough understanding of this concept.

Market Structure

A simple definition of this concept can be. found in Pappas and Hirschey (1585). According
to them "Market structure refers to the number and size distribution of buyers and. sellers in
‘the market for a good or service”. (p.312) Implicit in this concept is an idea that the market
structure for a product not only includes firms and individuals currently engaged in buyving and
selling bui also the potential enirants.

Markets are fraditionally classified into four basic types. These are:

Perfect competition is characterised by a large number of buvers and sellers of an essentially
identical product. Each member of the market, whether buyer or seller, is so small-in relation
to the total industry volume that he is unable to influence the price of the product, Individual
buyers and sellers are essentially price takers. At the ruling price a firm can sell any| quantity.
Since there is free entry and free ¢xit, no firm can earn excessive profits in the long run.

In the monopoly situation there is just one producer of a product, The firm has substantial
control over the price. Further, if product is differentiated and if there are no shreats of new
Ifirms entering the same business, a monopoly firm can manage to earn excessive profits over a
long period.

Mﬁmpaﬁstﬁc competition a term coinéd by E.M. Chamberlin implies a market stmckure with
a large number of firms selling differentiated products. The differentiation may be ﬂeai or is
peiceived so by the customers. Two brands of scaps may just be identical but percetved by the
customers as different on some fancy dimensions like freshness, Firms in such a market struciure
have some control over price. By and large they are unabie to earn excessive profits in the fong
run. Since the whole striucture operates on perceived product differentiation, entry of rew firms
cannct be prevented. Hence, above normal profits can be carned only in the short rui.

Oligopoly is a market structure in which a small number of firms account for the whole i dustry’s
output. The preduct may or may not be differentiated. For example, only 5 o1 6 firmslin India
constiiute 100% of the integrated stee! industry’s output. All of them make almost identical
products. On the other hand pas'senger car industry with only three firms is characterised by
marked differentiation in products. The nature of products is such that very often one finds eniry
of new firms difficult. Gligopoly is characterised by vigorous competition where firms manipulate
both prices and volurmes in an attempt to outsmart their rivals. No generalisation can be made
about profitability scenarios, '
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Twe basic parmmeiers: By now voi would have noticad that all the market structures use only
fwo parameters as distinguishing factors - nurber of firms and degree of product differentiation.
Other factors like product characteristics and entry of new firms are also imporiant but these
determine the level of competition in a given market structure. 'We shall deal with this aspect .
in {he next secion.

It must alse be noted that all these market structures can be classified in onky two fundamental
forms - Perfect Compeiition and Emperfect Competition. Under this classification Monopoly,
Qligopoly and Monopolistic Competition are treated as special cases of markets which are less
“than perfect. Thus these forms illustrate the degree of imperfection in a market by using the
mimber of firme and product differentiztion as basic criteria.

Classificadion dlagrame: A convendent and effective classification schemie depicting types of .
competitive market structores is shown in the diagram. We may now ask ourselves the guestion
how does the real world look Like? A close iook at the diagram reveals that most real world
markets are neither perfectly competitive nor perfectly monopolistic. Most industrics that we
come across can be classified in the realm of imperfect competition.

Diagram

Types of Competition

Hing of Number of Fro- Part of Degree of Metheds of
Competition ducers and Degree  Heonomy Comntrol Marketing
. of Product Where Over '
Differentiation Prevslent Price
Perfect Marny producerss: A few agriculhiral  None Market exchange
competition  wdentical products industries or auction
Imperfect
competition:
Many differ-  Many producers: Toothpasies, retail-i
" enfiated many r¢al or trade, conglo-
_sellers fancied differsnees maraiss

in product

Olgopoly Few oroducers: litte Steelaluminium > Some Advertising and -
or ne difference guality rivalry:
in product E administered
Few producers:some  Antos, machinery | prices®.
differenttaiion of
producis

Complets Single producer: A few utilities Considerable Promotional and

monopoly Unique pro&uct "institutionat”
without ciose public-relations
substitutes : ' advertising

Source: Samuelson, Foonomics, p.489,

* The use of the words ‘administered prices’ should not be confused with the common
usage of this term in India. It stmply means price administered by the | irmis. Sarmuclson
defines it as ‘posied price’ which chianges infrequently.

A rider: Marlkets in the Indian context present an additional dimension. A large number of
industries and services are reserved for the exclusive operation by the public sector. We theretore h
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‘have just one "Indian Railways’ catering to the entire country’s rail transport‘needs. ‘There is just
one "Bharat Heavy Electricals Ltd.” producing electrical generating sets of 500 MW capacity. In
the private sector also, there are some industries, with just one manufacturer. An -example is
‘multi-cylinder fuel injection pumps which go into the engines of four Wheelers ike jeeps, cars
and commercial vehicles. - :
ACtiv'ity 5 .
a) Identify monopoly industries in the public sector and private sector man facturmg and
f : - services sectors.

e e e ea et a e baeess e .
|
.
!

b) The table below givés information on’ somé Indian industries which exhibit different
" degrees of imperfection in their market structures. Fill in the last co]umn by specifying the type '
of competltlon that.is most likely to prevail in these industries. ’

S.No. Name of Industry v/ Number of fimrs - Type of competition
1 Tractor =~ | : Lo 10 ‘ '
"2 Vanaspati (ghee) ' o : '
3 Edible oil | ' 3600 .
-4 Sugar . 326
5 Cigarettes ' 5
6 Caustic soda ) 24
7 Passenger cars _ 3
8 " Commercial Vehicles : ‘ 11 |
9 Cement . : 40 -
10 Farthmoving equlpment ' ‘ 10
on Soaps - ' 20 !
12 Synthetic detergents’ . 16 |

Sources: Centre for Monitoring Indian Economy, Bombay

~¢) All the firms in the sugar and cement industries produce aimost identical products and
there are many firms. Price control prevails in these'industries Each firm in the industry must
sell a part of the output at a price determined by the govemmcnt In what Way the performance
+.of these 1ndustrles would differ from say the caustic soda industry where no such price control
exists? o : '
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11.5 FACTORS DETERMINING THE NATURE OF COMPETITION

We have already seen that the number of firms and product d_ifferentiatibn are extremely crucial
in determining the nature of competition in a market. Tt has been tacitty assumed that there arc
a large number of buyers. What would happen if there are several firms producing a standardised
product but only one buyer? Obvicusly, the buyer would contrel the price, he will dictate how
much to buy from whom. The entire price-volume decision takes on a different gualitative
dimension. Similarly, product features and characteristics, the nature of production system, the
possibility of new entrants in a market have profound impact on the competitive behaviour of
firms in a market. Since the ‘entry” of new firms has special relevance in business behaviour we
reserve it to the next section and deal with other issues in the present one.

Effect of Buyers

We have already referred to the case where there is only one buyer. Such a situation is defined
as monopsony. For example, thre are just six firms _iﬁ India manufachring railway wagons all of
which supply to just one buyer, the Railways. Such a situation can also exist in a local labour
market where a single large firm is the only provider of jobs for the people in the vicinity. A
recent example is the new petro-chemicals complex that is coming up in the rural parts of coastal
Maharashira. '

More frequently encountered in the Indian markets is a case of a few large buyers, defined
as oligopsony. The explosives industry which makes detonators and commercial explosives has
three major customers: Coal India Ltd.(CIL}, Department of Trrigation and various governmental
agencies working on road building activities, Of these, just one customer, CiL takes nearly 60%
of the industry’s output. There are about 10 firms in the industry which negotiable prlces and
guantities with CIL to finalise their short term plans.

Most industries manufacturing heavy engineering equipment are typified in India by few manufac-
turers and few buyers with the Government being the major one. Price and volume determination
in such products often takes the forra of ‘negetiation across table’ rather than the operation of
any market forces. Since the members in the whole market inclusive of buyers and sellers are
not many: very often they know each other. In other situations, like the consumer goods, firms
have no direct contact with their cistomers.
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Production Characterisiics

Minimum efficient scale of production in relation to the overall industry outpud and market
requirement sometimes play a major roie in shaping the markei structure. Why there are no
more than say, 5 or 10 integrated steel plants even in an advanced country like the U.S.A can be
partly explained by this factor. Since the minimum economic size of such a steel plant is a few
million tonnes, the entire world steel ihdustry can have no moere than 100 efficient and profitable
firms. Thus every country has only a handful of steel plants. On the other hand, when one
- comes to rerolling miks which take the steef billets or bars as input, the minimom eficient size
comes down considerabiy, and given the existing demand, several firms can be seeh to operate. '

Further, the minimum size does not remain constant but changes drastically with technological
advancements. When technical changes push up the economic size of a plant one notices thai the
number of firms decline over time. This can be noticed in some process industries jike synthetic
. fibre. Conversely, technological innovations may make it possible for smaller siJ ed plants o

become economically viable. In such a case of lot of new enirants come and 'scofrw the market

becomes highly competitive. Notice the personal computer industry in India.

Apart {Tom minimum plant size, factors like availability of the required raw materiaf, skilled
labour etc. can also mould the market structures. Prescntly, oniy one indian source (IPCL)
provides all the raw material for plastic products. Likewise, enough skilled peﬁpie are nof
avatlable work on the sophisticaied machines. There factors sometimes restrict output and push

up prices even though adequafe market potential for expansion exists.
Product Characteristics

Section 11.2 referred to market situations with CTV and detergent powder as product examples.
Both these markets have many firms and the products are differentiated. But in fase of CTV,
there are no close substitutes (BWTV) being a poor one, whereas there are many sabstitutes to
a (ietergent powder (bar soaps, chips, cakes). Therefore, one notices more vicleny corpetition -
in the detcrgent market than in the CTV market. In the CTV industry firms are competing with
each other’s products but in the detergent market the firms are compering with other substifute
products as well. Of course you may remind us of the customer income constraint but even with
that there should be no difficulty in appreciating the differences in the degree of co petitiveness
in these two markets. Similarly when two locations are connected by road and rail, firms engaged
in passenger bus seivice are not only competing with themselves but also with an airemate maode
of {ransport. : '

The physical characteristics of product can also influence the competitive structure of its market,
If the distribution cost is a major element in the cost of product, compstition wnulP tend to get
localised. Within a given region firms would compete and make attempts to set up geveral plants

-around all the major markets in a bid to show their presence in alf the territories. simifarly, for
perishable products, the competition is invariably focal.

Conflict between physical characteristics and minimum economic size.

An interesting question arises in the case of a product like cement. For reasons of minimising
the transport costs on raw materials, most cement plants in the countiv arc {ocated near mine
“sites. A large efficient plant near a mine site can manefacture cement at the optimum cost, but
the local demand is never large cnough. If such a plant has to sell in far away markets (from
Gujarat to Kerala, for example) the transport costs can be quite high. Customers iocated in
such areas will always buy cement at a much higher price. The government partly offsets this by
using the mechanism of ievy. price which is thé same throughout the country. '
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Activity 6

a) Obilain information about the Freight Equalisation Scheme in steel and analyse its impact
on the price of various steel products in different locations. '
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b} Describe the competitive situation in the market for a product with one dominant buyer .
and one dominant seller. :
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11, § BARRIERS TO ENTRY

Tn a classic book 1.S. Bain {1956) analysed the character and significance of the condition of entry
in manufacturing industries, Til that time, most analyses of how competition works gave little
emphasis to the force of the potential or threatened competition of possible new competitors.
The attention was simply focused on the competition among firms already established in an
industry. Lately, however the meaning of competition is inclusive of ‘potential entrants’.

The existenice or otherwise of ‘entry barriers’ in a given industry has profound inpact on iis
performance and the behaviour of finms in it :

It has been found that the fivms in an industry are always worrjed about the possibility of a new
entrant, If the existing mumber is few then the degree of insecurity will be correpondingly higher.
To be sure, the existing firms, especially in an ofigopoly, have some advantage over the potential
entrant. But because of the threat of new enirants, the existing Taernbers cannot exploit these
advantages (by raising prices continuously) beyond a point. What that point 1s and when the new
entrants would find it profiiable to bicak the entry barriers are also not known. One thing is
clear, that this potential compefition alwéys puts a check cn the pricing strategies of oligopolists.

Wiat can act as an entry barrier?.
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Amything that retains the competitive advantages of the existing firms in an indul
barrier to those desircus of entering it. Some of the comimonly encountered aspect
below. '

High Initial Investment

A new passenger can plant with a capacity to assemble say 50,000 automobiles
cost around Rs.100 crores. You know that not many firms have the capacity to mot
of that order. Naturaily, there are high entry barriers to the automobiie market dy
of initial investment. For similar reasons, one does not find too many integrat
coming up too ofien. On the other hand, it takes only a few Yakhs of rupees to 3

Econoemies of Scale in Non-production Activities

- Scale economies are not resiricted to manufacturing. These extend to distribut
and advertising. Consumer products like soaps, toothpastes display considerable
scale in marketing and distribution. A nation-wide presence in these industries p
efficient and penetrating distribution network, high order of brand related marke
ability to'service. a fairly differentiated product line. Thus, one may find numer

- muakers but there are substantial entry barriers to a new national brand penetrati

Technology, Patents and Research

The ability to possess and commercialiy exploit certain specialised technology is on
of entry barrier. Specially chemicals, drugs, plastics are some of the indusiries when
of developing-a new product or a process is well understood. These are Knowfedge
Tt is very difficulty to penetrate an industry where a few existing firmes have a s
base and a large pool of produci related patents. New entrants in such industries
‘employees of the existing firms breaking away to form a new entity,

Switching Costs

i
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Take an industry like earthmoving machinery. For such an industry each firm

as a few large

customers like contractors, project authorities or coal mines. Consider that a cistomer has a
fleet of say 10 machines of a given brand. When he replaces cne machine or augments his fleet, -

more likely the choice would fall on the same brand. For him it means a fan]
known operational details, already trained opérators and z host of other things li
stocks. Thus, the cost of switching to a new brand can be fairly high. These o
entry barriers. Along with earthmoving machines the customer also has related ¢
foaders and dump trucks which he had purchased on the ground compatibitity with
of the main machine,

Take the case of IBM. Why does every other personal computer (PC) thal one
claims to be an IBM compatible. 1t has to be so, because all the software is devel
IBM standards. The PC cannot work without software. By developing industry 1o
IBM has created ‘high switching costs” in an attempt to create entry barriers.

You will have noticed that in oligopoly situations, firms should strive towards creai
barriers, if the industry does not possess those necessary characteristics. This is
happens. If there are low entry barriers, new firms entry soon and ahjti

firms drops. Notice the state of the pocket calculator industry. There are virt

barriers and with the existence of cheap smuggled products, it is impossible to crd
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a result, most large firms are almost out of this market leaving' it open _fof the small scale units, .
~ Activity ’?

The table below llsts some 1ndustr1es Ind1cate in column 3 whether the. enhy bamers are hlgh
or low. Give reasons in coluinn 4. .

SNe.  Name of the Indlistry : ' ‘Entry - ' Reasons
' ' Barriers '

Computer Software

' Mainframe computers
QOil-fed chemicals
CNC-maching tools
PBreakfast cereals -
Aluminfum
"Ball-point pens .
Colour Television Sets

11.7 THE ROLE OF GOVERNMENT POLICYI e

All governments, whether in India or abrodd 1mpose taxes dnd duties. What is speclal about the
Indian governmental policies is their ability to control price, quantity of production, distribution, _
choice of product, locatlon and almost every business decision of a firm. - Somie reference to these
have been made in the previous sections. Presently we shall see the role of government pohcy‘
in a synoptic way Later, a full unit in Block No. 5 will talk about the I'CguldtOI' environment in
detall

Through its industrial hcensmg pohcnes the Central Government has control .over the followmgw
. business deicisons:. '

1 Choice of the product

2 Scale of production (capacity)
3 Location of production .

4 Choice of technology -

The pohcy on foreign collaboratlons also regulates the aspects pertaining to choice of technology ;
Import polices can have significant 1mpact on the types and quantities of raw materials that would .
become gvallable for producnon Choice of machmery is also guided by the 1mport regulanons ’
in force. : '

Through levy of customs and excise duties, the price of the end products as well as the raw

materials gets affected. ‘Some industries like sugar, aluminium, steel, edible oils, cement are
subject to price controls. These are administered throughvanous Acts and the leJ of determmmg ‘
prices is often entrusted to the Bureau of Industrial Costs and Prices under the Mmistry of
Industry. Firms in thése industries are thus partly gmded by market forces and partly by the .
Ministry in regard to their pricing deicisions.

Apart' from these, several state governments have their own regulations for promotmg (or-
restricting) the growth of certain industries. - All things considered, the jOb of the business
manager is made quite difficult in the Indian environment. Yronically, government steps into
correct certain imperfections in the market but in the process adds a few.of its own, The cxistence
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of many indusirics with only few firms is mainly attributable fo the governmen
have acted as entry barriers for a long gﬁerim‘ of time. The picture is changing ra
fair chances that in the future, market related forces would operate more on §
decisions of the firms than the government policy related factors.

- policies which

e price-volume

11.8 SUMBMARY

Ir: this unit, we have made an aitept to make you understand the concept of
and the impact it has on'the competitive behaviour 'of firms. Various competitive
defined and broadiy discussed. The number of firms and the level of product 4if

useful parameters for classifying various market structures. The fevel of compdtition alse gets:
mber of buyers

influenced by product and production related factors, potential competitors, 1
and their behaviour and the povernmental policies.

We are now ready to analyse the various market forms in greater detail. That will
the subseguent units in this block. As i part of the summary, YoU may riow revie
terme that we have used in this unit.

arket siructure
situations were
terentiation are

ne atternpted in
w the following

119 KEY WORDS

Price-volume decision refers to that activity in a business enterpriss where facto
the prices and quantities of a product or product range are anaiysed.

rs pertaining (o

DObjective of the firm is the main goal towards which part of managerial atteation is directed.

Profit maximisation in real life implies that firms behave #s if to make all other
to the aftzinment of a certain acceptable level of profits.

Market struciure refers to the number and size distribution of buyers and selfer

for goods or service.

Perfect competition is 5 market sttucture where a large number of buvers sng
nearly identical products. Each is individually so smali in relafion to the boval
nmembers are “price takers’,

Menepely sitnatior is characterised by just one producer of & product or sarvioy.

Monopolistic competition is characterised by many sellers of differentisted prod

Oligopoly situations have fewer seilers with or without the existerice of product

reais secondary
s in the market
gelicry deal in

outpad that gli

s
k240,

differentiaiion.

Product differentiation refers more to the differences in products as verceived by the customers

than in real or technical difference in specifications.
‘Monopseny is a market with only one buyer,
Oligopseny markets have a few buyers.

Bilstersl monopely is a situation where 2 single seller (monopolist) confronts
-{monopsonist). -

Competiiien is the colieciive ontcome of the forces generated within g given marke
‘a product or service) in combination with product characteristics, number of
enfrants and government policy.

Barriers 1o entry refer to the obstacles that impede the entry of new ficms in an
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11,18 SEM? ASSESSMENT TEST o

1 List and explain the factors that determme *hc element mmpetstmn in a market for either
a product or a factor. ;

2 1It'is the nature of prevailing competition that decides the classification of a market into
oerfect and imperfect, Bascd o1 your ana.iyais comment on the degree of perfection in the
following markeis:

a) Labour market in Dubai

) Capital market in India

.¢) Computer market in India

d) Beinbay stock market

&) Wholesale vcgcmble market in a city like Deih}

3 What do you mean by the term "bartiers {0 eniry”™? State und expiain the factors that cause
such barriers. ' :

4 “in theory, we talk about “barriers to enitry’, in practice (in India), we have ‘barriers to exnt’
our sick units are not allowed to die a natural death”. Cominent.

5 ‘In what ways, does monopolistic competition differ-from perfect cempetiti‘ﬂn‘? Give real
world exarples to illustrate your answer. -

(You may re-do the same guestion whcn you have run down the entire readmg mater;a! of
the present Block.)

6 Review your understanding of the following terms:

a) Cut-throat comipetition
b) Oligopoly/Duopoly

¢) Bilateral monopoly

d} Duopsony/Oligopsony

€) Product differentiation
) Price-volume decision

‘7 Write a lucid essay on the "Determinanis of Price-Cutput Decisions”.
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UNIT 12 ANALYSIS OF MARKET STRUCTURE—LARGE
GROUP CASE

Structure

12.0  Infroducticn.

12,1 Objectives
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123 - Taxation, Spatial Distribution and Perfect Competition
124 Eifect of Price and Quantity Control

125 Monopolistic Competition

12.6  Advertising, Product Variation and Monopollstm Competition
127 Moncpolistic Competition in India

2.8 Summary

128 Xey Words

1210 Additional Readings

1211 Self-assessment Test

12.0 INTRODUCTION

In the preceding unit, you have been exposed to the concepts of market, compe tltlom, perfect'on
monopolistic clements etc. You must have noted that the namber and size of firms is an
important determinant of the structure of industry and/or market, For example, a large group
{of firms} case will differ from. a smatl group case.

In this upit, we shali analyse the behaviour of a firm and the industry when there are many
{large number) selier. The terms ‘many’ and ‘few’ that we have been using so far have relative
m'e_anings. Ne specific number can be considered 2s a cut-off point for deciding this issue. If,
with respect to the total size of the market no firm is hig encugh, we can conveniienily define such
an-indusizy as one with many firms. On the other hand, there are instances when|the nmumber
~ of firms can be numerically large, say 50, but one firm accounts for say 15% of the market. The
behaviour of such a firm will be markedly different from the rest,

The crucial parameter is the size of the constituzent firms in relation to the total indugtry’s output..
If, besides the existence of many firms, there is also product differentiation, then Lonopohstrc
competition will prevatl. If products are almost identical perfect competition will be obtained.

While considering product differentiation, the acid test is customer perception. Real differences
in specifications and performance are relevant bt avalytically, two products are differentiated,
provided the customers perceive them as different.

- Throughout this unit, we shall assume that the firms are guided solely by the motivation of profit
maximisation.

121 OBJECTYIVES

* Having szen the various types of market structures, we now propose tor
¢ aralyse i greater detail the market structures with many firms, ie, perfect competittion
and monopolistic competition, _ _ '

& derive equilibrium conditions for-a firm and the industry in a perfectly competitive situation,

@ eml@fe some applications of a perfect market equilibrium, and '

® examine price-output (volumie) decisions under monopolistic compeutlon and analyse their
relevance to the Indian context. o




12.2 PERFECT COMPETITION

A perfectly competitive market is chamctensed by the following main features.

e Many buyers and seliers exist that no one can mﬂueme the price.

¢ All firms sell identical products or are pcrcelved so by the buyers.

s All resources and inputs like materials, labour and capital are perfectly mobiie so that firms
can enter the market and fold up shop as and when they wish.

& Members in the market have perfect knowledge; decisions are made as 1f everything was
certain.

T"ne first two were already referred in” Unit 11 The other two features are included in the
tradltlondl analysis of perfect competition. With such unrealistic conditions no one expects to -
see a teal world market operating on these lines. Why then such market structures have been
theoretically studied? This is so because the analysis of such sitnations gives insights into the
efficiency of resource use. Ttisused as a yardstick for measuring efficient allocation of resourees,
To the extent real workd markets deviate from this ideal case we get an ihea about the inefficiency
of resource use prevailing in them. (For a lucid exposition of waste of resources under 1mperfcct :
competition see Chapter 26 of Samuelson, Economics, Ninth Edition).

Apart from the efficiency aspect, the analysis of perfect competition Huminates several basic
principles underlying business behaviour. It is therefore useful to study this market structure in
some detail. :

Short-run Eqailibrinm

In the short-run firms cannot increase their production capacities because it takes fime to arrange
for resouirces to do so. The industry demand and supply .U}.‘Jer‘ltf‘ in a market where processes
similar to an auction are in force. At the intersection of the falling demand cusve and the rising
supply curve the market price of a commodity for that particular period is settted. Being too
small in reiat:on to the total industry’s nutput every individuat firm and the buyer have (o accept
" this pnce From Figure 1 it can be seen that it price P and quantity Q the industry’s equxl hnum

Flgurc 1: Perfect Comnetltion Indusery Short-run Fguilibrivm
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Quantity
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is established. I the price were higher than P, excess supply would come in forcing it downwards.
Conversely if it were jower than P excess demand would prevcul pushing 1t iip. For an individual
firm, the quantity @, that it would offer to the market will depend on its objectives and the cost

conditions. Market price being given, the firm is confronted with a horizontal demand curve at
the height P. Since ail the output can be sold at P, an extra unit of cutput can also be sold af the .

same price. Thus, for the firm, the demand curve, the average revenue cuive an the marginal
revemie curve are identical. We therefore have ' '

= AR = MR

' Maximurg profits will be obtained at the cutput yate where marginal cost MC equals marginal

reveniue MR, This has to be so because if the cost of producing an additionz] unit is less than
what it can fetch in the market, then profits can be improved by pmdutihg and selling it. I,
however, it costs more to produce that additionaf unit than what it earns, the firm would be
petter off by not producing it. Thus, when MC = MR, the firm is in ecuiliprium producing an

- output () as indicated in Figure 2. Tt has heen assumed that the ?1rm is L,anronted with a U

o
shaped cost curve. : .

The firn takes the market price P and produces that guantity , which eguates MC and MR
s0-2s-10 fulfil the objective of profit maximisation. The quaniurn of D“()fl' is m{hrated by the
shaded area in Figure 2. '

Figure 2: Perfect Competition - Firm Shori-term Hyullibrivm
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Al the cutpai €1 the tofal costis @y x € which is nothmg but the area of the rectangie 3G, CH.

‘Total revenue is P x @y which is equal to the area of rectangle OQ, (1P The difference

betiveen total revenue and total cost is the profit as indicated by the rectangle BCC,P
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Hinstration

Imagine a firm operating in a peffe_ctiy competitive market. The following data are éyaiiab?e
Price P = AR = MR = Rs20/- Uni. . |

Total cost function is C{Q) = 8+170 Q 4Q2+O

Let us now find out the profit maximising output and the maximum profit by using the concepts
developed above, '

By definition, marginal cost will be availabie if the first derivative of the total cost function iz
obtained. Thus,

MC=298) = 17— 5Q + 3Q?
Miximm profit will be earned when MC and MR are equal: -

20 = 17—80+302

Solving this equation gives two values for Q: -5 1 and 375t is obvious that negative output cannot -
be produced; hence at Q = 3 the firm will’ maxumsc profits. Total revenue will be Ks. 60 and
total cost Rs. SO{8+17x 3— 4>(Q+27) The maximum profit af the outpit of 3 units is Rs.10.

Long-run Equilibrivm

The shaded area BCC P shown in Figure 2 is the profit that a firm in a p'z-:r?'cct Iy competitive
industury earns in the short-run. This is defined as ‘cconomic profit’ and represents an above-
normal profit situatien for the firm. A pormal profit is defined as a rate of return on canital
which is just sufficient to attract the investment necessary (o sct up and opcrate a firn. It is
customary to include normal profit as a part of ‘cconomic costs’. Thus any profit which Is more
than whatever is already included as an element of cost beeomes above-normal profit.

Over the long-run, any such positive economic profits will attract new ficms in the industry or
an expansion by the existing firms or boih. As this happens, the indusiry supply gets expanded
depressing the price of the product. Long-run equilibrivm will be reached when each and every -
firm operates at a level of output that minimise average economic costs of producing if (which
inciudes normal profit). Under this condition price will equal not only marginal cost but aise
average cost. '

P=MC=AC=MR

* This long-rum ethbr;um situation is depicted in Figure 3. 1t must be appreciated that as long
as the price is above A there is room for above-normal profit and hence new firms wilt enter.
Conversely, if for some firms the AC is above the price, they will not even earn the mingnum
incentive to stay in business (normal profit) and will foid up shop i the long-run. When every
firm is making just the normal profit, no new firms enter, none of the existing firms guit and
equilibrium prevails. The industry as such is in cquilibrivim when no fir m is earning above-normal
profits.
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We have just see that a profit maximising firm will produce that quantity at wh
cost equals the price. Suppose in a particular short period the market pEice 18
profit maximising level. What will the firm do in such a situation? Since the firm
will it just accept the consequences? Its response will depend on how low the

R=(MC=AC)

ch the marginal
lower than. the
is a price-taker,
price is. If it is

low that the firm is unable to recover its variable costs, it will sirply stop production and incur

a loss equal to its fixed costs since these cannot be escaped. The crucial poind
‘run the show’ in the short run is to recover its variable costs. This gives us the

Tn the short run, the supply curve of firm 1n a perfectly competitive market wi
that portion of the marginal cost curve that lies above the average variable cos

for the firm to
fellowing result:

I correspond to
r curve. As long
hfit contribution

as the price exceeds average variable cost; every unit of output provides some pr

covers the average variable cost is known as the "shut down point™ implying if price drifts below

‘ Whic_;h' can be applied to cover fixed costs and earn some profit. The point at whth the price just

that point, the firm will stop production in the short-run. ‘In the long-run where all costs are
variable, price does cover AC = AVC = MC at the point of perfectly competitile equilibrium.

Figure 4 represents various situations for such a firm. The supply curve (MN) is indicated by

the portion of MC curve above the minimum point of the AVC curve.
Costs

A Figuré 4: Supp.l'y curve
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Activity 1
Scrutinise Figure 5 and .e).c.pléin the response of a fiym at Varioiis'pri;es indicated by the dotted

lines.

" Figure 5
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In the long run, all costs are variable costs, machines can be hought or scrapped, new workers
can be hired or the old ones fired (provided the union agrees!). Accordingly using the same
principles, that portion of the firm’s long-run marginal cost curve which lies above its fong-run
average cost curve (fixed plus variable) represents its long-run supply position.

Activity 2

Ajay enterprises is small firm in the steel office chairs industry which is perfectly competitive.

The market price of each chair s Rs. 640 and the company’s total cost and marginai costs are
given as:

C = 240Q — 200% + Q°
MC = 240 - 400Q + 3Q%
A normal profit is included in the cost function.
a) Determine the profit maximising output, average cost at this output and the total profits.

247




b) " 1f this firm Js typical one in the industry, is the industry in cquifibrium? {Give dfeasons.
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12.3 TAXATHON, SPATIAL DESTE@EBUTI@N AND PERFECT COMPETITION
Spatially Distributed Firms '

Consider an industry with 100 firms, Fifty are located in Faridabad and fifty in J aiour., New
Dethi is the only market for the product. It costs Rs. 6 to iransport one unit of the output
trom Faridabad to Delhi whereas the transport cost gocs upto Es. 10 if brought from Jaipur.
All the firms in both the locations operate under identical production and cost conditions. The
cost function for a typical firm is given as

C=050Q%

But, transport costs have to be included it the pmduct is to be sold. If Qg and Qy are the

quantities for the representative firms in two focations, the cost functions inclusive f transport
<ests can be represenied as '

Cr = 0.50%+6Q5
Cy= O.SQ?? + 100,

CAll the firms in both locations are profit maximisers and hence would equate thejr marignal
costs to the price prevailing in Delhi.

If P is the price, the equiltbrium condition for a typical Faridabad firm is
P=MC=Qp+6
Signilarly, the Jaipur firm must have

P=MC=0;+10




What happens if the price is less than Rs. 67 Obviously, there wiill be no supplies at all, since
even the transport costs from the nearest location are not covered. If the price is Rs. 6 or more
but iess than Rs. 10, only the Faridabad firms would supply and the Jaipur firms would abstain -
“from servicing the market. ‘

At a-price af Rs: 10 or more, all the 100 firms will competc in the market. The aggregate supply
function will be '

5=500p + 50 Qg
= SO(P-6) + SO(P-10)
= 100 P - 800

Suppose the aggregate demdnd function is
D= —20P+1600

The Markct cthb; ium will be reached when the aggregdte demand equals the apgregate supply.

" Thus

100 P - 80O = - 2007+1600

It can be easily seen that at P = 20 the market is cleared and demand equals supply at 1200 units.
At this price, a typical firm in Faridabad supplies 14 units and that in Jaipur 10 units. Notice
that 14 x 56 -+ 10 x 50 = 1200, As regards profits for a Faridabad firm, we have

Profits = Total Revenue - Total Costs

P <@ — (0.5 4+ 6Q)

=20 x 14 - (0.5 x 196 4- 6 x 14)
= 280 - 182 ' :
= U3

Thos each firts earns a profit of Rs. 98, Your can check that ;hc firms in Jaipur make only Rs.
i in this del

A fairly simple conclusion emerges from this analysis. If alf firms are operative under identical
cost conditions, ouiput and profit are inversely refated to the level of unit transport costs.
Faridabad ficms not only supply more guantity but they also earn more profit. In the long-rin,
_ you should therefore expect that either more factories get set up in Faridabad or the Jaipur ones
sransfer their machinery to that favourable location or a little of both.

Suppose now that the firms in Jaipur organise under the banner of JIMA (Jaipur Manufacturers’
Association) and represent their casc before the Delhi Administration (DA). After a lot of
persuasion the IDA passes 2 law that so and so goods coming fromFaridabad have to pay an
entry tax of Rs. 2 per unit and the same goods coming from Jaipur will recéive a subsidy of Rs.
2 per unif. ' ' '

Activity 3

In the above example, after the imposition of entry tax and subsidy, both the locations after
identical quantity of suppiics and the customer does not suffer. What else happens? Why?

...............................................................................




Taxation
a Supposc a perfectly competitive industry consits of 100 firms with identical cost functions.
C=01Q"+Q +10
Assume usual profit maximising behaviour
P=MC=020+1

Thus if P is less than one, no supplies can be made and for other prices the supply function can
be derived as: '

P=020Q+1
SAP=0+5

-Substituting § for the quantity supplied. We have,

Tk ot

S=5P-5

"For the entire industry consisting of 100 firms the aggregate supply function is
S = 500F - 500

; If the demand function is

D = —400p+4,000

_then the equilibrivm quantity and price for the industry can be seen as

P=51»=5=2000

fixed per unit. A tax which is based on value i.e. so much percentage of output value is catled
‘ad valorem’. The cost function for a typical firm then becomes

C=01A* + Q + 10 + @
= 010% + (1+) Q + 10

The industry supply function will then be

S=500(p - t) - 500




The equilibriom price is given as

-400 P + 4,000 = 500 (p - t} - 560
orP=5+59t

1f the tax is 90 paise per unit then
P=55D=8= 1800

'Let us analyse this result. Even though the tax is 90 paise, the price has increased only by 50
paise. What has happened to the balance 40 paise? The firm has to absorb this in its production
costs. ' ' ’

Secondly, since the price has gone up, the equilibrium quantity for the industry as such dropped
by 200 units. Some customers cannot afford Rs. 5.50 and would rather not buy the product. At
the old price without tax, the typical firm supptied 20 units (5P-S, at P. = 5} and earned a profit .
of Rs. 30. '

After the imposition of tax, the typical firm would supply 18 units [5(5.5-0.90) -5] and earn a
profit of Rs22.40. The sales tax collection for the government is Rs.16.20 per firm..

Suppose the objective of the local government was to collect Rs. 16.20 from each firm by some
means. As an alternative, it coutd impose a tax on profits at the rate of 54% and collect exactly
Re. 16.20. In this case the firm'’s after-tax profits will be Rs. 13.80. But then, more customers
can be served, since at Rs. 5 market price the total gquantity would be 2000,

Can we, thér'efo.ljf:_, conclude that it is better to impose 54% tax on profits since only 100 firms
get reduced profits compared to 200 customers going without the product in case of sales-of 90
paise? Can you compare the agony of 100 firms with the misery of 200 customers?

- 12.4 EFFECT OF PRICE AND QUANTETY CONTROL

Let us now analyse a case typically found in the Indian context. {tems of daily consumption
like sugar are made available to the customers through fair price shops at a price much below
the prevailing market rate. This is accomplished by following a policy of what is known as ‘dual
price control . A part of the cutput is sold in the free market while a part is released to the -
ration shops at ‘fixed price’. Every manufacturer supplies lcvj; sugar to the government at the
levy price and subjects the remaining amout to the market forces.

As an example, mmagine that therc are 100 firms in the sugar industry each having an identical
cost function: :

C = 0.1Q%0Q+1¢
. The demand for sugar is represented by
D =-400P + 4000

For the sake of simplicity, we have assumed the same functions that were encountered in the
taxation problem of the previous section. The result is also known, that is, in equi!ibfium the
price of sugar will be Rs. 5 per unit, the industry wilt supply 2000 units and there will be a profit
of Rs. 30 for each sugar mill. Now let us impose price and quantity control as follows:

Each sugar mill must supply 30% of its production to the government at z fixed price of Rs. 4
per unit. The remaining 70% of the output can be sold in the free market.
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Assume that by this aciion, the demand funciion js not affected and the cosis are any way not
going to change. What is the outcome of this policy? '

Aopproach this problem in the following manner. Obtain the solution for free market price in
‘identical fashion with the oniy change that the MR for each firm wilt now be

(3) X (&) + (7P

This is so because 30% of cutput is soid to government at Ks. 4 and the P that vou get in
market is available for the balance 70%. Using this MR value it can be seen that each firm will
sell 19.2 units in frec market at a price Rs. 5.20. Since 19.2 is only 70% of the totat ontput, the
part sold at levy price of Bs. 4 is 8.23 units. Thus each firm is compelled to produce 0743 units
for maximising profits. The situation with this price- quantity conirol is compared with the total
free marke! in the tabie below: ' '

items ' _ Free market Dhizal Price
Price per unit - - Rs 5 Rs. 28 |
o Bs. 400y}
'Eq_uilibrium quantity per sugar milk " Bs20 Rs.2743
Indusiry Output Rs.2000 Rs5.2.743
Profit per sugar mill Es30 .RS.:Z@.ZQ .

The consequences of this dual-pricing pdlicy can now be seen for cach party in operation. The

total industry produces more sugar but earns less profits. Customers who want morg guantities
of sagar than what the ration shops provide have to buy them at a higher price. Some people
whao could not afford any quantity at the oid eguilibrium of Rs. 5 are now in 2 posgﬁﬁm_ to buy
some at Rs. 4.

Reflection: Sections 12.3 and 12.4 have helped us reaiise that although perfect compeﬁ-tion rarely

© exists in real life, the analytical methods developed within the ambit of perfectly rompetitive

" market can throw fight on important issues of public policy. Do not treaf these examples and

Mustrations as what actually happenz. However, the direciion of decésﬁon-nﬁ.aking can certainty
be understood if such economic analysis is employed. |

12.5 MONOPOLISTIC COMPETITION .|

- : . s . . . i |
We now know that many firms selling differentiated products provide the essence of onopolistic *

compctitién. Each firm in the industry strives hard to differentiate its produc 5 from the
competitors be it soap or toothpasie or toy. Products of no two firms wiil be perceived as
identical. This perceived differentiation gives each firm an clement of control over the price it
can charge. At the same time, the firm cannot expect to reap the benefits of a differentiated
product toc long since others can always duplicate the effort albeit with a time lay. Simiarly,
the price variation bctwcen two competing brands of a given product is also not tog iarge.

Monopolistic competiton therefore has several inferesting aspects. The nature of competition is
not resiricted {o variations in price and volume but extends to promotion, distribution, research
and development also. Cross elasticities of demand for various products are fairly high. This

means that 2 small upward variation in the price of say ‘Colgate’ may tempt many of ifls customers

. 1o switch to Promise’. If this happens, ‘Colgate’ may not revise its price downwards but instead
would change its advertising or innovate on the product features sc as to convince the customers
‘that they are getling ‘more value for their money’. As a result, vou will notice that products in
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such markef are close substituies to each a“heL

All these elements reflect in a downward sloping dt‘marad curve for each firm in a monﬂpohstlc
compﬁhtwe situation. This Is In sharp contrast to perfect compatitlon where each hrm faces
horizontal demand curve.

Eqwi_aibrﬁum im the Short=-rum

Figure 6 depicts the profit-magmising price-volume relation of a firm in a situation of monopolistic
competiton.

Figure 6! Short-ran Zquilibrivm of & frm in Monopolistic Competition

" Price/Costs
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MO ,
| \\\ S < A |J /
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| A ;

. . - a - T Quantity

For the sake of simplicity, the demand (which is nothing but the average revenue AR) curve is
assumed to be Hinear. The MR curve is below AR so that the distance of MR line is half that of
the AR line from the price axis. The cost curves depict the usual U shaped structure of costs,

The eguality betwees MR and MC provides the caumbnum price-quantity combination. The
mavkmum profit is indicated by the shaded area.

Suppose the firm’s demand function is

P = 11,100 - 30G
amdd the total cost fanciion is

C = 4,006,000 + 300 Q - 30 Q% + G
“For this firm, let us equate MR and MC

TR.= Total Revenue = Price X O_uant_it}-'
T2 Px Q= (11,100 - A0 Q
= 13,100 Q - 30 Q¥
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~MR = d(TR)/dQ=11,100 - 600
MC = 300 - 600 + 307

MR = MC implies

11,106 - 600 = 300 - 600+3Q*
or 3Q7 = 10,800 :
of O = +50, —60

Since output cannoct be hcgative, the profit maximising volume is naturaily 60 units. At this
output, the price will be (11,100-3¢ x 60) or 8,300, Please notice that at 4 volume of 60 units
with a price pet unit of Rs. 9,300 the profit for the firm is Rs. 32,000 during that petiod.

Conditions of Supply

Intense competltmn, freedoms of entry {or the existence of low entry- barriers) often make Jife
difficalt for firms in such an industry. What happens if a givens period offers weak demand?
Whether the firm supplies any volumes at all or decides to close operatlons will depend on
whether it can get price enongh to cover its variable cost. The MR = MC rule ylcld; THAXI TR
profit but the maximum that a firm can obtain may as well be negative. Generally, firms would
not close down so long as variable costs can be covered by the equilibrium price obtained through
the equality of MR and MC. When even that becomes difficuit a product line may be dropped
temporarily. But, there is a danger of the customer forgetting about that brand once it is out
of the market for a while. The advertisement expenditure required to restore the brand may
have to be reckoned along with the decision to recpen the produc’t line. Aliernatively some
more differentiation could be added te a product, in which case it would face a new demand
functlon Notice ‘Tomeo’ launching a detergent powder for exclusive use in was‘hmg machines to
supplement the saies of the repu]ar product, A new market segment was created, thereby putting
the company at a slight advantage. You will have also noticed that just after a few months one
more company (Levers) came out with similar preduct dampening the advantage.

These are normal happenings in a typical monopolistically competitive market, Since each firm
faces a unique price-volume-promotion mix, the concept of an ‘Industry supply function becomes
ambiguous. Indeed, non-price competition is very prominent in such markets. In the short-run,
the total industry demand for ail types of, say shampoos, will not change. Yet, market shares
can undergo some changes. Rather than fighting the market battle on price and end up with
low profits, firms-choose t¢ compete on non-price related factors-mainly promotion and product
variation. We will have something to say on this later.

Long-run Adjustments

Long-run adjustments in a menopolistically competitive market can be compared to -those
. observed under perfoct competition. Many producers are in the market, oftcn selling closely
substitutable products. Any abdve-normal profit would invite new entrants and the firms will
have to innovate almost continusously to maintain that position. Theoretically normal profits
should previal in the long-run, Since the very concept of an industry is raiher loose in such
markets, defining normal profitability criteria for a typical firm becomes a difficult task. One
thing can be surely observed. The nature of competition does not aliow too many firms o
earn above normal profits over a long time span. The margins are always under pressure and
therefore the positive deviation from normal profits is always small. Firms constantly try and
reduce costs, introduce minor product differentiation, change advertising strategies and try to.
maintain that smal! margin. Although entry-barriers are not teo high some firms can manage
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to keep a lead over the others n patev’rmg some umque product features thereby acqu1r1ng a
- competitive advantage even over a long=term horlzon

In summary, no clear-cut. rules of behawo_ur can be 'fdr'rhulatcd'for' a market which is
characterised by monopaelistic compentlon ' R :

12.6 ADVERTISING, PRODUCT VARIATIONS AND MONOPOLISTiC COMPETITION

Adverusmg

© We have already seen that nbn—price competition is more likely to be a dominant feature in
monopolistic competition. Advertising is an impertant element in the competitive strategy of
such a firm. But it does not come free. Any expenditure on promotiion pushes up the cost
curves. Whether or not that has any impact on the demand curve is uncertain at the time of
launching & promotional campalgn One only hopes' that the expenditure so incurred would
resilt in higher sales at given prices or hopefully-even at hlgher prices. Again, rival firms do not.
keep quiet; they also have their own promotion strategiés. In some cases, a great ﬁortion of sales
promotion efforts by firms are self-cancelling; one firm’s actions are matched by rivals resul'ti'ﬁg
in only minor gains in sales and output. In such instances, unit costs go up all the same. Tdeally,
firms would like to have increased sales 50 as to more tha'_n' cover the promotion expense leading
to a net gain in profitability. In worst cases, promotion gets you nowhere—indeed there is a drop
in profitability. The additional costs of promotion are more than the incremental sales revenue,
Which outcome {inally materialises cannot be forecast with perfect certainty. -

Product Variatien

Like -advertising and sales promotlon, thls is also an actmty with uncertain outcome. Flrms
mtroduce variations in order to inject an element of differentiation into their product% Whether .
or not market perceives it that way is the reat test of a successful product variation move. The .
use of imarket research in such decisions is therefore gaining wider acceptance. The attempt is to
have an idea of what features the customer wants before introducing any variations. Similarly, -
product related research gets used in offermg somcthmg new {0 the customer which he may not
have percelveﬂ earlier, : -

All such efforts a_re costly. Whether product related or market oriented,. rescarch entails ex-
penditure. That pushes up costs. The effect of Incurring these costs is quite analogous to the
effect of promotion. The actions by different firms vary dccordmg to their perception of what is

valued by the customers. Some firms adopt product variations which appeal to price-conscious

customers (Nlrma). Other firms would prefer to cater to the market segment desirous of high

- quatity goods (Surf). Still other firms may pursue an intermediate strategy and have a product

in between the two ends. Product variation is essentially a differenitiation exercise related to the

market segments to be serviced and the perception of the customers in each of them.

Before we go to next section, it will pay you to recapitulate that in terms of revenue and cost
cenditions, though a perfectly competitive market_differs from a monopolistically competitive
market, yet the adjustment process is more or less similar in both markets. Profit encourage
entry as loss induces exit; eventually a situation of "no loss 1o profit” or what is called "normal
" profits” emerge in the long-run. Though the process is same, the outcome is different depending
upon the nature of market, perfect or monopolistic. In Flgure 7 and Flgure 8, we have illustrated
the long-run situation in pcrfcctly compctltlvc and monapolistically competitive markets. You
may contrast the iwo sifuations in terms of Figure 9 where the relevant feature of Flgure 7 and.
"Tjgure 8 are combined.
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Figure 7: Long-run Equilibrium in Perfect competition
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You may note that in the case of a perfectly competitive situation, (Figure 7) both firm equilibrium
condition (MR = MC) and the indvstry’s equilibrium condition (AR = AC) are satisfigd at single
point C, whereas in a monopolistically competitive situation, (Figure 8) the "double conditicns”
are satisfied at two different points, (MR = MC) and {AR = AC). Comparing the two (in Figure
9), you may observe that price is higher (by P, — Ppc) and the scale of output, smaller (by
Qme — @ pc) under monopolistic competition than under perfect competition. The volume
(Qme — Wpe) 1s the measure of “excess capacity” associated with monopolistic competition.
Such excess capacity is zero under perfect competition. Also note, under perfect competition,
(P=AR=MR=MC), but under monopolistic competition, [(P=AR)>(MR = MC}]. Similarly, under
perfect competition, {P=AC=MC], but under monopolistic competltlon [P (AC>MC)]; the price-
marginal cost dlfference measures the "degree of 1mpcrfection

12.7 MONOPOLISTIC COMPETITION IN INDIA

The previous unit referred to the aspect of government policy acting as an entry-barrier in several
industries. Beside, the growth of entrepreneurship is alse a crucial element in the Indian gont‘ext.

Until a decade or so ago, even products like soaps and toothpastes were characterlscd by
ohgopolles For some reason, new firms just did not enter into several product lines despite
favourable government policy. Tt is only since the 80s that one finds competition hotting up in
the country’s markets. Product variations, aggressive promotional campaigns, and easy éntry of
new firms are now co_mmonly' encountered in several consumer goods industries.

Activity 4

Identify two product groups where monopalistic competition can be found in India. Describe
the competitive behaviour of the firms in these over the last one year (short-run} and over the
last three years (leng-run). What shape the competition would take in-the near future? Please
feel free and write a speculative note, based on present facts.
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12.8 SUMMARY

In this unit, we have made an attempt to make you understand. the market forces pperating
in perfect compctition and monopolistic competition. The perfect competition 1s no hfoubt an

idealised market environment. Though rarely found in reality, a systematic analysis of t
form does offer insight which can be used in formulating policies. Besides a careful

is market
study of

perfect competition also helps in assessing market imperfections. 1t is more like a reference

point for the economic analysis of the real world markets which are often less than pe

rfect.

The focus of managerial action is not on price-volume alone when one talks about monopolistic
competition. Many sellers, differentiated products, existence of close substitutes are soine of the
distinguishing features of monopolistic competition. Each firm is moreworriedibout differenti ating
its products to improve its distinctiveness and thereby gaining some competitive advantagg. Unlike

~ perfect competition; no clear-cut sciutions or prescriptions can be recommended.

Even the concept of an industry Is a little vague because no two firms are producing similar
products. Naturally, anticipating market and understanding customer perception assurje greater

importance in monopolistic competition. Keeping this in mind you may undertake a ¢
between two market situations and thereby comment on the optimzlity of the equilibrium

mparison

attained.

12.9 KEY WORDS

Normal Profit is defined as a rate of return on capital just sufficient to attract the irvestment

necessary to set up and operate a firm,
Feomomie Costs include normal profiis.
E'wmmic Profit represents on above-normal profit sitvation.
Eauilibricm of a Firm (MR = M) reprcscnts- profit maximising price-output combir;
a situation where maximum profits mean a loss, the eguation gives loss.

Equilibrium of an Industry is stated in terms of the condition of normal profit AR =

ation. In

AC such

that the size and structuie. of the industry in terms of member of firms are strictly defined.

Comparing Price with AVC generally helps in reacting to a given market situation. (F = AVC)

is the measure of shut-dovwn point®.

Non-price Competition is a crucial parameter in understanding the bahaviour of firms under.

mongspolistic competifion.

High Cross-elasticities of demand is a characteristic feature of monopeolistic conpetition.

Excess Capacify is typical of monopolistic compefition, because even in the long-run

firms do -

not produce least-cost output such that Price = AC, bui price MC>AC<MC at the equilibrivm

level of output. _ ‘
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12.11 SELF-ASSESSMENT TEST _

1

a) Define monopolistic competition and give a few examples and
t) identify the competitive and the monopoly cléme__nts.
¢} ‘Why is it deficient or impossible to define the ‘industry’ i this case?

Discuss the Iongmmh efficiency implications of a sitwation of monopolistic competition with
respect to {a) utilisation of plant, (b) allocation of resources, (c) advertising and product
differentiation. '

Compare and contrast ‘monopolisitc competition” with. ‘perfect competition’ with respect to
{a) adjustments and (b) cutcome in terms of equifibrium.

Consider a product lilke "essential drugs”. How will the price and output {(both quantity

and quality) of such products be affected if the Goverment decides to abolish the system of -

brand labelling?

Distinguish clearly between: .

a} Firms's equilibrium and Industry's equilibrivm

b) Short-run and long-run (

¢) Equilibrium with and withoui excess-capacity

d) Product differentiation and product variation

€) Production costs and selling costs (like advertisement)

If perfect competition is too ideal to be real, then why shouid you study it? Afier all, you
are all practicing executives concerned with real world.

Given the following information about demand and costs, determine the optimum levels of
output (Q), advertisement {A), price (P):

P=IO(]-3Q+4A
TC =402 + 10 Q + A. -

 (Answer: Q =15, A = 900, P = 175) -
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138 INTRODUCTION

in this unit we shall continue our study of imperfect competition but we ¢ shall now move from the
case of large group fo the case m’ simall group of seliers. We shall attempt an in- -depth analysis
of such market structures where 2 small number of sellers operate, Such markets ma assume a
'variety of form like monopoly, dquo'ly, monopsony, duspsoiy and cligopsony, bilateral monopaoly

efe. An extreme case is just one firm. More-commonly encountered situations have a number

of firms, each large-enough to have somie control over the market, selling either differentiated
or similar products. This part of imperfect competition is very complex and, therefore, offers a
variety of situations. There are, however, a few clear-cut equilibrium solutions. A study of these
situations would also help i appreciating the reality around us, particularly the present status of
menapoly regulation in the country. Pricing strategy is at the hearf of many business decisions.
The discassion proposed in this unit should prepare us to take up this interesting 1Esue in the
next unit,

13,1 OBJECTIVES

On remlmg this unif, you should be abie to:

o identify a variety of markets where small sellers (and buyers) dominate,

o appreciate the real world market situation in terms of an analytical framework,
analyse the price-output decisions undertaken by a single/a few sellers (and buyers),
discever the situation of market disequilibrium in some cases,
guestion the profit maximising principle and its relevance in practice, and
prepare yourself for discussing pricing practices and methods,

13.2 MONGPOLY

B 9 @ 2

If perfect competition is at one extreme and of the market struciure universe, the other end is
characterised by monopoly. It exists when just orte firm is the sole praducer of a product which
has o close substitutes, Just as perfect competiton is rare, monopoly is also rare in less regnfated
- market econecmies. The public sector in India has significant monopoiy elements. Analytically
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public s«_éctor monopolies have a different place in managcrial econocnies and we shall not deal
with them here.

Although monopoly is-an extreme form of market concentration, its study helps us in analysing
less extreme cases. Many of the economic rc!étionship’s found under monopoly can be used o
estimate optimal behaviour in the less precise but more prevalent, partly competitive and partly
monopolistic market structures that dominate the real world. a

Under monopoly, the firm is the industry, naturally, a monopolist faces a downward sloping
demand curve. The fact that just one firm constitutes the industry imposes a crucial constraint
on a mongpolist. He can set cither the price or the guantity but not both. Given a demand
curve, if the monopollisi: decides to change the price, he has to accept the volume that it will
accompany, Similarly, with the volume determipation, the price gets automatically established
through the demand curve. What will he do? He will operate at that level where his profits are
maximum that is where marginal revenue equals rharginal cost. You will notice from Figure 1

Figure 1: Profit Maximisation—NManopuly.
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that the graphical representation of the price-volume decision under monopoly is quite similar
to the one seen under monopolistic competition (Unit No. 12, Figure 6). Also notz that both -
price and quantity are simuitaneously determined; hence the control over only one J;arameter.

13.3 APPLICATIONS OF MONOPOLY THEORY

‘The discriminating monopolist

The monopoly firm need not sell its entire volume at the price dictated by the demand curve.
In some situations there is a possibility of selling in two or more markets at different prices and
thereby increase profits. This s possible only if buyers in the two markets are isolated|and do not
have the chance to buy in a cheaper market and resell it in the ‘high priced’ one. A menopoly
firm in the service industey will often manage to discriminate since a service cannof be resold.
Further, price discrimination is also prossible between ‘domestic’ and ‘export’ markets

Cansider a monopolist facing the following demand and cost curves.
P=100-4Q, C=50+ 200

Suppose the firm is able to Separate its customers in two distinct markets with the following
demand functions. : :

Py = 80 - 304, P2 = 180 - 20Q;

It can be easily verified that the aggregate deﬁand curve remadins unchanged at
P =100 - 40 |

The two demand equations can be written in terms of quantities.

_ 8D—P
Ql - 3

Q — 180—P%
2= TTon,

The total demand at any price P will be the summation of the two quantities.
:.Q.:Ql +Qz=&§£+LSngP
=16 - 0.2P + 9 - 0.05P
=25 - 0.25P
Sotving this equation for P, we get
PI =100 - 4Q
For each market, the marignal revenue will be obtained as under:
Py x Q= Ry = 80Q —5Q%
~ME; = 80— 100,
Similarly MR = 180 - 40Q-

In cach market, the respective marginal revenues must be equal to the MC for maxilnum profits.
Thus, g '

80 - 100, = 20 and 180 - 40Q5 = 20
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Besides, the combined. mdrgmdl revenue {CMR) must ajso c:qua! MC. The pnces and quantltzcs
in the respective markets can be seen as

Market = 1: Py = 50, G = 6
Market =2 : Py = 100, Q, = 4
“The typical discriminating monopelist is depicited .in Figure 2. I'['he MR curve is plotted by

adding the réspective MR curve horizontally.

Figure 2: Discfiminating Monopetist

Price Price: Price
M A A
MC
Py -
~ ____-/
TR Dy MR
MR, . —3
0,+0; .
(o} Otv. ! Oy,
Market 1 - Market 2 Combined

The maximum profit is calculated as

7 =TR— TC = 300 4 400 — (50 + 20 x 10)

=T00 - 250
=450

Now, let us see what would happen if the firm were to face just one market: The ME eguation
in this case, is given by 100-8Q, the MC = 20 and hence profit maximising combination is P =
60, Q = 10. Profit is only 350.

Why has this happened? Let us compute the elasticities of demand at the equilibrium outpits
in the two markefs to understand the improvement in profit in the first case. The market which
faces a demand curve P; = 80 — 5@Q exhibits an elasticity of demand which is 1.67 at Qy = 6
and the other market has only 1.25 at Qp = 4. You may calculate these coefficients by using the
measure for elasticity & = AR/AR-MR. This means the price is lower and the quantity higher
in the market with greater demand efasticity. The monopoly firm has been able to expioit the
differences in elasticities of demand to its advantage. As an extension of the two market cases,
we can imagine that the firm will gain immenscly if it were to subdivide its markets further on
- the basis of differences in the elasticities of demand. '

Taxation and Monopely Cutput

Now, consider a sales tax of Rs. 8 per unit on this monopolilst. Can he pass on the entire
burden to the customer? The profit function of the monopoly firm will now be
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Profit, 7 = (P x Q) = C
'=(1oo-4o)0-(50+2oo)—8c3
=100Q - 4Q% — 50 — 20@ -8Q |
- 720 - 402 - 50

Se = ( check for second order and dQ2 <0

& ol
You can easily verify that his maximum profit in this case turns out to be 274, Price = 64 and -
Quantity = 9. Sales go down by 1 unit, price increases by only 4 units but profit declines by
76 units. The exchequer collects a tax of 72 units. Suppose, this same quantitf{ is collected as
lumpsum tax on profits. The monopollst will have to pay it but his profits would go down only

" to that extent Since demand and cost conditions remain unchanged, pr1ce-v01un|1e would be the
same as in the case when no tax was levied. Cleatly, a lumpsum tax is perferable to a tax per .
unit of sales in menopoly industries. Customer does.not pay a higher price, the prafits of the
monopolist deeline by a lower amount and the tax revenue will remain the same. '

Activity 1

Compare the taxatlon problem solve(l in Umt No. 12 (perfect" cqmpetitionj with the case
discussed above. ' '
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Nowll'et us change the objective constraint of bu:smonopoly firm. .
Hllustration

A monopollst scts his goal as revenue maxnmlsahon Yét, since he cannot 1gnore profitability he
puts mifimum limit on his profits. His demand and total cost funcnons are:
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D= 304 - 20Q
C = 500 + 40 + 80Q7?

He must earn at least 1500-as profits and only after that, he will try and mazimise his revenue.
His profits are determined by the usual equation (7 = T'H — T'C'} - you mav do this in either -
of the two ways:

i} Setit as a problem of constrained maximisation Le., maximise TR subject to 7 = 1500. Thus -
the lagrangian function is:

L = [304-2Q}Q+A [r-1504],
where m = TR-TC
- [304 - 20] O-500-4Q-80Q°
3000 - 1007 - 500

dr 4 d°L
4 and i0°

and then check for

i) The casiest way is to set w = 1500 whereby you will set two solution values for Q.

Verify that he will achieve his primary profit goal of at least 1500 at two ievets of outputs O =
10 and Q = 20. Which of the two will he choose given his revenue objective?

Activity 2

A monopoly firm uses only one input X to produce a given praduct Q. The input-output relation
(called the production function) s given as

0= 2vX
The demand function is P = 85 - 302

The input is purchased at a constant price of ‘5’ per umit. Whal is the profit maximising
price-volume combination?

(Hint: Convert the production function into 4 total cost function by using the price of input.)
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13.4 DUOPOLY-COURNOT FORMULATION |

As early as in 1838, a French economist Cournot analysed a Spcc1al case of competltlve business
behaviour with only two firms in an industry.

The assumptions are quite strict but considering the time at which this formulation was developed,
they cannot be faulted with too much. Tt is assumed that each member in this fwo-firm industry
produces a homogeneous product, treats the rivals’ output as given and maximises profit. We
shall illustrate the equilibrium price-volume combination for each firm by taking a simple example,
The rival firm’s output behaviour with respect to one firm'’s output is called conjectural variation.
Cournot assumed a zero conjectural variation. W

Suppose, the total industry demand function was P = 100 - 0.5 (Q). Since the entire output is
shared by just two firms, this can as well be written as P = 100 - 0.5 (Q1 + @2). Firm number
I for example has a constant cost function represented by < = 504. Firm nu nber I i is having
an increasing cost function Cy = 0.5Q%,.

Each firm strives to maximise profits and therefore we can write the profit functions for them
as: '

Firm I's profit = 7, = Total Revenue - Total Costs
- =P, —5Q, _
- [100 — (0.5)(Q1 + Q)] @, — 50,
=100Q; — 0.5Q% - 0.5Q,Q, — 5
= 85¢H — 0.50Q% - 0.50,0,

- For maximum profits we must have

d‘n dimy
=0 and 57, < 0
Now; remember that firm I makes yariations in its quantities assuming that the quantity of firm
iI remains at a given level. This means that in computting é’%’;— we must treat (; as constant.
When we do that, it can be rcadily seen that :

d’“ = ( gives us 95 - Q4 0.505 = 0
or Oy =95-05Q,

Cournot formulation calls this the ‘reaction funciion’. Reaction functions express the optional
output of firm I as a function 1I’s output and vice versa. '

Given the value of %
1

we dlso note that ‘ig; = —1 which is negative as required for the maximisation condifion.

Similar algebraic mampulanons for firm TT should give us its reaction function as
Qo =50 — 025()1

- The typical reaction functions are depicted in Figure 3,
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Q, AN Figurs 3: Duopoly - Cournc: Reaction Functions .

Firm ¥'s reaction function

Firmn Ii's

output F

\ Firm IT's reaction function
\ ‘_>

Firm I's output Q,

¢
'

The solution of a duopoly equilibrium crucially depends on the nature-of the reaction function
of each duopolist. The equifibrium is reached when the values of Q; and (2 are such that each
firm maximises its profit, given the cutput of the other and neither desire to alter the respective
output. This is a very critical condition. From the reaction function that we have, it can be seen
that if one firm increases its output, it will cause a reduction in the optimum output that the
other firm can have. However, for a common solution, both the firms must achieve maximum
profits and at the same time have no incentive for changing respective output levels. Such a
solution is obtained at the intersection point of the two linear reaction functions (Please see
Figure 3.)

Let us therefore solve the two reaction function cquations in order to get the equilibrinm solution.

Given Q=50 — 0.250; and@, = 95 — 0.5¢)»
Then, Qp = 50 — 0.25(95 — 0.50,)
Or, Qg = 50— 23.75 + 0.125Q;
Therefore, 0.875 Q2 = 26.25
- Or, . Q;=230 and Q, = 80

You can easily verify that P = 45 and firm 1 earns a profit of 3200 while that or tnhe firm II is
only 900.

Activity 3

Suppose both the duopolists in our case were to face the same constant functlon C =50

Under this assumptlon compare the price- volume relationships under perfect compcntlon dnd
also monopoly with that of duopoly. Your answer will look like this.
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Notice that the duopely equilihrivm values fall in befween thoss obtained under verfect com-
petition and moncpoly. Each duopolist exercises some controlover the price bt the degree of
control is less than that of a monopolist. Further since the costs are assumed as identical arndd
constant, an interesting relationship can be seen between the three solutions, What is it?

The Cdumet Process

| . The assum;&tion that the conjectural variation is zero appears to be quiiz arbitrary, A mors
important question pertains to the reactions of the rival firms. Is it that the two firms instanily
| discover the equilibrium peint at the intersection of the two curves? Certainly not. Suppose that
~initially firm 17 does not preduce anything and 1 produces an output equal to|X;. Then firm
11 expecting I’s output to remain at that level will set outpud at X4 as indicated by its reaction
function. (You will have to see Figure 3 as you read ihis). New, firm I will resbond according
to its own reaction function taking X5 This action implies reducing the @uipIJt from X to
X3, Similarly 1T will respond by increasing output to X2 The process will continue until the
equilibrium is reached at E. Until then, each firm is in fack changing its ovtput. Furthermore,
the process may take a very fong time to reach an cguilibrivm. You will get a fecling that this
assumption of ‘no change in the firm’s output is rather shaky. The issue is stil] being debated
and we must leave it at that for the present. '
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13,5 DUGPOLY—-OTHER MODELS

" Cournot assumed zere conjectural varfation on outpui levels. Qne can imagine a situation with
- zero conjectural variation or price. This means, each firm takes the rival’s price as given and sets
its own price. Naturally every firm would like to set it as high as the market can bear. Scon each
firm will realise tha: by cutting the price a Kitle bis i can snaich the whole market. Once price
cutting starts, it can go on till the firms reach competitive cost levels. A variation of this theme
" assuines capaciiy consiraint. There is an upper limit above which each firm cannot increase its
outpt in the shorf-on. I can be shown that under these conditions, no equilibrium solution is
possible. The price oscillates between the monopoly price and some lower price for an indefinite
period. ‘The lower limit for the price is at least that obtained under the perfcct competition but
nieed not be so. This model is due to Edgcworth.

" Stackiebérg tModel

A third type of _duopoiy analysis is suggested by the German economist Stackieberg. This is
* popularly known as leader-follower analysis. In this version, each firm has the option of either
becoming a leader or remaining as a follower. A follower in this set up will behave like the firra
in Cournot model, treating the leader’s output as given. A leader knows that the follower is
going to treat his (ieader’s} output as given and then preceeds to maximise profits given this
assumption. Bach firm would calculate its profits in both the alternatives-as a leader and as a
follower-and then choose that role which gives greatest profit. You will realise that when both
the firms do this they will naturally figure out that it does not pay to be a follower. If each firm
decides to take on the role of a leader, no equilibridm can-be reached. This is the symptom of
"Stackleberg Disequilibrium” ' : ' '

Most models of ducpoly contain an element of speculation of what the other fiom witl do.
Indeed, all these can be extended o cover oligopolistic markets but the essential features will not
change. The failure of the market to reach an equilibrium price-volume combination appears as
the most stiiking feature in theseﬂmﬂdph It is quite natural to imagine that the firms would try
- _to cooperate in some way in order 10 reduce the uncertamty of rival’s actions. The ooperation .
‘may not be formal or clearly expressed as such. We shall have more to say on this in section
13.7 where some o 1gopoimlc situations are. analysed.

§3.6 @LEG@P‘S?LY THE KINKED DEMAND &CURVE HYP(BTHESHS

‘We now come {o probably the most intriguing part of the market structure analysas When there
are a few firms who seli either differentiated products or & homogenous product we say that the
market is oligopolistic. Of these, differentiated products case offersinteresting behaviour patterns
amongs firms. The particular theory that we shall deal with in this section was simultancously
but independently developed by Paut Sweezy in the U.S.A. and Hall & Hitch in the UK. around
1939, These researchers observed that oligopolistic éituations lead to rigid prices. The price
changes are infrequent. Besides, they are guided more by c.ompsiitors’ behaviour than by the .
objective demand and cost conditions. This is-quite a-difference between monopoly pricing where
a change in demand and-cost curves can be instanfahcéus!y'ma’tchcd_by a price adjustment.

In oligopoly with differentiated products each firm has fo make some intelligent guess about
the competitors’ response to a given action by the firm. The Kinked demard curve hypbthcsig
states that rivals behave one way when a firm cuts its price, viz. match the cuts, but behave
another way when a firm raises its current price viz. hold price constant at the current level. The
behavicural assumption behind this theorisation is quite easy to appreciate. When one firm cuts

\
\u
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follow suit. On the other hand, when the price in increased, rivals think that it has given them an
opportunity to grab more sales since they now are more competitive on the price front. Hence,
a price increase is not followed by the rivals. The prices therefore tend to change infrequently,

flexible downwards but inflexible upwards.
A

its price, rivals do not want that firm to unduly gain in market shares and thErefore they will

Figure 4 : (Higopoly

L

I
|
1
1
i
'
I
1

N
Q.. “qQ
Figure 5: The difference in elasticities is less ir this case and hence the

inflexible price band narrower than in Figare 3.
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Consider the sifuation depicted in Figure 4. Curve 19104 represents the demand curve for a
typical oligopolist on the assumption that rivals match its price changes both ways. The curve
dd’ is a more elastic demand curve for the oligopolist if rivals held their prices constant while
the typical firm changed its prices. The dd” hias to be more elastic because if rivals are keeping
quict on the firm’s price increase they will get more sales and the firm would lose its share faster
than when the rivals followed suii. Accordingly dd’ is a flatter curve and DI’ is a steeper curve.
The ‘Kinked’ demand curve dGT)’ thus incorporates the assumption that price cuts are followed
while price raises or not. Suppose the current price is Po. Below that level the typical firm
.would face the steeper curve (Portion G’} since all firms matching a price drop may not affect
its sales too much. Above Po however, a more elastic demand curve is realistic since rivals would
snatch away a larger cake from our friend. This portion is dG. There is thus a nodal point at
the current price Po and demand curve takes the shape dGD'.

How would his marginal revemue curve behave? Corresponding o the steeper DIY we have
DMR, and corresponding to the flatter dd” we have “d(3". But, the demand curve has a corner at
G. Therefore, if the price is below Po the firm weuid try to remain at the corresponding marginal
revemie curve ie. FMR;. Above the price Po it will be on the MR curve relevant {0 more
elastic portion i.e. dC. The marginal revenue curve is thus dC-gap-FMR;. The gap or the kink
or discontinuity is as large the vertical distance CF. Now, let the marginal costs be anywhere
between C and F, the firm will have no reason to change its cugrent. price and quantity. In short,
over a wide range of the cost curves where the MC cuts MR at some point in between thie ‘gap’
of the MR curve (dC-gap-FMR ), the firm will perceive the current price to be optional.

Otherwise, it will follow a path dictated by the respective portions of the kinked demand curve.
This is often referred to as the phenomenon of ‘sticky” or ‘inflexible” prices. If the difference in
the elasticity of the two demand curves is large then the width of the kink will also be large and
prices would tend to be inflexible over a wide zone. Converse will be the case if the efasticities
vary only slightly. Compare Figure 3 with Figure 4 and you will appreciate the importance of
this observation, Co-

Real Life Cases

You may ask: So far so good but do firms really behave this way? Empirical research done
abroad offers mixed evidence. Whereas Hall & Hitch found some support for the ‘stickyness’
in the prices of actual oligopolies studied in the UK. a study by Stigler showed that in two
monopoly industries (aluminium and nickle) in the U.S.A. the prices were more stable than some
oligopoly industries. In fact, Stigler's observations are that his study does not support Kinked
demand hypothesis at all. Rather than review all the literature in this regard, we shall conclude
this section by saying that while serious empirical work continues, this hypothesis provides a
good starting peint for the study of oligopolistic pricing situations.

13.7 CLIGOPOLISTIC COORDINATION, CARTELS AND
PRICE-LEADERSHIP

Characteristics of Oligopolistic Markeis

While discussing the duopoly case, it has been pointed out that in many such situations, the
market fails to reach an equilibrivm. This may be so technically. Yet, we do come across
market structures which are guite stable. How is that markets function at all, if no equilibrium
is possible? Or, is it that they are comstantly in the state of disequilibrium? The nature of
competition in an oligopolistic market is such that the rivals’ actions are constantly weighing on '
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the minds of the deciston-makers in any firm. The uncertainty of future demard and customiers’
responses add to the complexity of _thé decision making process. As a resuff, in an oligopolistic
market structure, there is no neat, simple and clear-cut equilibrium position towards which alf
firms tend to move such as those in a perfectly competitive market. Many variables are at the
coinmand of a firrn--product features, price, service, promation, to name a few! Secondly, given
a competitive situation, several different and feasible courses of actions are open for the firms.
Firms rely upon differences in price, quality, l‘eiéabiiity., service, design, product developinent,
advertising and product image to promote sales and increase profits. In view of this comrdeiity,
a number of plausible competitive situations can prevail in the market. Quite naturally oligopoly
theory consists of dozens of modeis, ¢ach depicting certain features of oligopolistic .onduct and
performance but at the same time none tefling the complete story of what constifutcs competition
among a srall numbcr of firms.

- We have just seen one such formulation in the form of ‘Kinked demand’ theory. Presently, we
shall discuss a few more models, which have got practical relevance. The economists have also
developed sophisticated abstract models like Game Theory (See Annexiig 3) as an explanation
of strategy and tactics employed by an oligopoly/duopely firm.

Dominant Firm Model

Recall the problem pesed at the beginning of section 12.1. 1f there 15 one dominant firm in an
oligepolistic market and the rest of the firms act as followers we will have a mixture of monopoly
and perfect competition. The followers take market price as given and set their MC's to that
price in order to maximise profits. The dominant firm acis as price leader and maximises profit
by taking the supply curve of the foliowers as given. The dominant firm acts as monopolist
constrained only by the supply of the rest of the lot{called the fringe firms). {t can be shown that
the presence of some firms which ofier producis &t competitive prices dampens the degree of
the dominant firm’s control over the market price. 1f the market share of the followers gOes up,
the monopoly power of the leader suffers accordingly. Thus, in this formuiation the equilibrium
price js lower than what would be obtained by a pure monopelist. ‘What are methads by which
domin&mt firm can maintain its dominance in the market? Some well known ﬁ'fsp@nws. are:

1) f(ry and keep the industry price Eow enough to deier entry and alsu nvake expansion of fringe

firms wnattractive. _

2} innovate on ‘non-price competitive arcas’ - promotion, distribution, after sales service olc
3) a defensive strategy involving confrontation with the aggressive fringe firms.

In order to illustrate a real life competitive situation we reproduce below a case.. It is taken from
‘Arthur A. Thompson, Ir. Economics of the Firm, Theory and Practice’ (pages 4279-423) (enciosed
as Annexure A},

Market Share Models

Other modclé__pf oligopolistic behaviour centre around the concept of market share variations.
In ali these models some reasonable assumptions dre made about the cost conditions. As it
happens, pricing conflicts emerge no sooner than firms start manipulating their prices to gain
market shares. Depending on the degree of product differentiation and the price elasticity of
market demand, the pricing strategies will be worked out. In general, you will ohserve that firms
are not excited about cutting prices for gaining market shares. In the Indian m rket, the initial
introduction price of the new variety of two wheelers like Kinetic Honda was higher than the
popular Bajaj Scooter. After a while, Kinetic Tionda reduced its price but alsa introduced a
variation in the product features. It thus started selling two brands. Similarly, Bajaj Scooters
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are now more sggressively sold on non-price features like ruggedness, easy service, time-fested .
vehicle and so on. : . .

Around $9856-87 it appeared that a price war may emerge in the two-wheeler market but
sventually the fear did not materialise. Firms bave relied more on product and promotion
related competition than price related factors. You can identify several instances in the Indian
industries where oligopolists have shicld away from price competition and shifted the focus to
some other variables. ' ' o

Dligepotistic Coordination

Considering the realities of the market and the need to earn minimum acceptablie profits,
cligopolisis are better in a ‘cooperative mode” rather than in a competitive one. This does not
mean that they do not compete. They do but with the understanding that there is a greater
incentive It coordinating theit actions. The cooperation may be subtle, non-formal and manifestly
unnoticeable, There sre many clues (o this phenomenon. Often, the prices of competing brands
in an oligoplistic market fend to move in 2 restricted rangs. This is so because no Him can sef
its price without any regard to those of the competitors. Secondly, the price revisions are niot”
arbitrary and their tilnings has some well behaved patterns. Thirdly, most oligopoly markets have
powerful ‘industry associations’ through which firms discuss issues of common interest, influence
public policy and interact with the customers. If you carefuily analyse the functioning of ihese
associations the presence of such factors can be observed. For example, we have in India, fairly
vocal associations of tyre firms, synthetic fibre manufacturers and cement unis.

In the extreme case, otigopolistic coordination can be so perfect that all the firms may be abie to
act a8 a monepatist and maxinise joint industry profits. This is called a cartel where it the firms
‘administer’ price ontput decisions jointly, The OPEC is the most prominent cartel in the world
today. A case is reproduced fiere, taken again from the same book referred to above (pages 413
to 417) (enclosed as Annexure B). '

The extent of olipolistic coordination in a market is likely to depend on a variety of factors.
Legal framework of the business (MRTP Act, Companies Act, eic) nature of demand and
cost conditions level of entry barriers, attitudes of the managements are some of the inportant
variables that influence coordination. For example in the indian commercial velicle mdustry,
the enfry barricrs are quite high and a singic firm controlsabeut 50% of the market. Hence, not
much coordination is observed. Simifarly, if the market demand is booming and there is enough
room for at least some firms o expand, coordination will be difficuit. The ideal conditions for
coordination are provided by a combination of weak demand, excess capacity, low entry barriers
and rather weakly differentiated products. The reason for a well coordinated oligopoly in the
Indian tyre, cement and synthetic fibre industries can be found in these conditions.

Artivity 4
Tyre industry has come under severe attack for forming a cariel. Analyse the price volome,

profitabitity and other variables for each firm and the industry as a whote to ascertain the vatidity
of this criticism. '



incvitable. The degree and mechanism of control however changes from country t
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13.8 MONOPOLY REGULATION

The need for monopely regnlation is felt in every country. Oligopolies with dommant firms
cr cariefs can have damaging effects on the markets. Prices can go up without ny check ort
volumes can be restricted. It is therefore found necessary to put a regulatory confrol over the
power of large firms 50 that customers do not suffer. in most countries, actions like takeovers,
METEeTs and selling practices are open fo scrutiny by some regulatory authorities. 'The MRTP
Act in India regulates much more. It has under its umbrella all decisions pertaining tp expansion,
diversification, new locations, marketing practices and pricing apart from mergers and takeovers,

A complete review of the regulatory aspects will be made in a subsequent unit. Suffice it to say for

the present that firms in oligopoly and near monopoly situations have to reckon with government
regufatian i any country. Considering the possible price-volume cutcomes, regujation seems
country.

139 SUMMARY
in this unit we made an attempt to understand the competitive market structures where a few
firms operate. As long as the number is small enough so that each firm is of 4 size which enables
i to have some contorl over the price-volume mix, oligopolistic market is said fo be present. We
saw that apart from moncpoly and scme restricted versions of duopoly, the market structure with
a few fiyms is not amenable to clear-cut and neat equilibrium solutions. There are jany possible

outcomes and each can be equally likely depending on the particular situation in|the market.

‘The existence of coordinated behaviour under oligopolistic situations was also observed. In the

presence of considerable uncertainty about the competifor’s actions and consumers’ reactions

firms find a natural incentive in cooperation. However, some objective conditions like price

elasticity, demand, cost, entry barriers and regulation restrict the scope of such cooperation. In
the process of analysis here, we have reviewed quite a few models, In a subsequent block, we
shall make reference a few additional modies - Managerial and behaviour models and see if we
can replace or reinforce the profit maximisation hypothesis. ‘
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13.10 KEY WORDS

,Comectural variation refers to the: wew that orie ﬂrm takes towards the output/pnce variations
of the rival firms given a certain action on, its own outputfpnce

Reaction functmn isa relatlonshlp expressmg one ﬁrms optlmal output as a functlon of the
other firm’s optimal output in the Cournot model ' I

-Kinked demantl curve theory assumes that firms in an oligopoly market follow pnce cuts, but.
maintain their- prlces at existing levels with respect to a rival 1ncreasmg prlce '

Kinked demand carve theory suggests that ohgopoly pl’]CCS tend to be stlcky at the ex1st1ng levels.

Ohgopoly situations by and large offer incentive for ﬁrms to compete w1th1n a broadly cooperate :‘
'framework Cut-throat competltlon may not be typrcal
Degree of monopoly can be measured by pnce marglnal cost dewatlon e.g.

P_MC
MC .

Dead weight loss is the triangular area which is 'sha_'d'ed.'
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national Editions, Second Edition)

Clarke, Roger Indusma! Economtcs Blackwell Basﬂ

Henderson, J.M. and RE. Quandt 197 1 Mtcroeconomrc Theory, (Internatlonal Student Edmon
McGraw-Hlll)

Thompson Jr., Arthur A 1987 Econormcs of rhe Firm, Theory ‘and Practice (Prentloe Hall '
Second Edrtlon) ' S

C13.12 SELF-ASS‘ESSMENT TEST J

1 a) "A monoplist can always make ‘profit, be it under rlsmg costs or falling costs or constant’
costs," Draw a set of three dlagrams to illustrate this statement o

b) In theory, a monopollst should make profit, but in practice some monopolists (hke the -
State Electricity Board or Delhi Transport Corporation or some other public sector
units) are often found to mcur huge losses. How would you explam this situation?

2 Prices tend to be. rtg;d in an- ohgopoly market desplte ﬂuctuanons in demand and costs.
'Attempt of explanation of this ngldlty usmg the concepts of ‘Kmked demand curve’ and :
prlce-leadershjp . AR _ . '

'3 Review your understandmg of the followmg concepts a) Stackleberg dtsequlhbnum, b)
‘Deadweight loss under monopoly, c) Degree of monopoly, d) Price cquilibrium, €) Price-
follower, f) Non- pnce competltton g Ollgopohsttc cartels h) Reaction function.

4 Assume that a) the two identical firms in a purely ohgopohstlc mdustry,,r agree to share
the market equally, b) the total market demand function is Q = 240 - 10p, and ¢} cost

s



suedules of each firm are given in the {able and factor prices yemain constant.

this market-sharing cartel reaches the monopoly solution. What are the total

Show that

profits.of the
cartel? Is this solution Jikely to occur in the roal world? (Attempt graphically pr set MR =

M)
(A, O = 86, P = 16, 7 = 240) Fiem 1 ﬁ;m I
0 40 60 o
IO B 12 it
a1 2 13

-3 Given tie demand function P = (11 - Q)% and the cost function, TC = 550 - 802, find the
maxirmn profit, What woild br' Thf‘ effect of an imposition of 2 fax &f Rs. 9 Rs. per anit
quantity on price? jAms. w = 54; Due 1o tax, price will go up by Es.15(64 - 495]

6 Suppose the marke! demand is P = 146 0.60 and the total cost functions of the diiop@iists
are (;j = T3y and C? = .60 '

(Hint G = Oy + Qo: derive reaction functions and sclve sinultanedusly)
{hms. Py = j31 md (J2=35)

7 Given two tsofated markf:ts supplied by 5 monopolist, let the iwo tarrﬂspﬂnrling Gerand
function be £y = 12 — @y and Py = 20— 3G, and the total cost funcion be C =
32y + Q). Find price, ouiput and profit under, {a) price discrimination| and (&) no
discrimination. '

{Hint: For, b) take Py = P, s the constraint. and set of a pmm majﬂmmmﬂg ! agrange
function. ]
{Ans.
variables _ with discritpinaiing . withowt discrimination
o7 5 4
23 3 4
L 7 8
o it 8
¥ 49 45
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Anneﬁum i

The Lifé of the Dominant Firm: Procter & Gamble Versus Colgate. :
The caompetitive life of a dominant firm is not always a bed of roses. Tts.very bigness and success
niot only aftracts compeiifion but also creates areas of valnerability,

The situation of Procter & Gamble in trying to defend its numbet-one pasition in soaps, toiletties,
and food products is a case in point. :

Procter & Gamnh, virmally invented the laundry detergent business _n’ig% when it introdisced
Tide, "the revolutionary washday miracke” that could wash everything from clothes o dishes.
Within three years P & G had a uuartcr of the laundry detergent business. Scon thereafter
it introduced Cheer and, then, "a low sudser”, ash, telling housewives that while Tide, a
high sudsér, was best for top-loading nachmes that Dash was betier for front-loaders. Other
companies followed P&G’s lead in delergexnts, tuit weither Colgate nox iever Brothers could
match P&G's headstart and ability to capitalise upon volue to achieve production efficlency. '

The difference in cleaners and détu'!ients from produ%:t to product, lies in the fechnical formilz-
tion of essentially similar basic ingredients. Regardiess of special qualitics, each product is made
using the same fundamental chemieal manufacturing equipment. To a manufacturer, therefore,

it makes liitle difference how much of each particular preduct is soid; the key is tefal veluma,
Except for chernical ingredients, it costs a firm little more to operate at 100% than at 50% of
capacity. This accounts for why P&G, with its big volume, was and still is the most profifable
deiergent-maker. . A

However, the boom in detergents has long since mawred No longer is the market wide open;
it is crowded, A new detergent that becomes a market success has to do 30 by taking sales away
from brands already on the market. At the same tire, cider products need bigger advertising
budgels toprotecitheir market shares fiom eresion. -

According to Colgare’s president, "Proportionately, if costs all of us the same (6 get exira besiness
with adveriising and promotion, but at this point we have more fo gain by atfacking than what
if costs Procter to-defend”. '

Colgate being the underdog in most products, can pick and chonse whers it wants to hit the glant;
the giant, by contrast, must defend itself everywhere-from whichever firms elect to challenge. In
this regard, a Forbes articies alleged: '

It’s not unbike the situation in guerifla war!’am, where the guerillas, with 2 2 [of less to
defend, can concenirate their forces on one or fwo points and take a heavy toll. This is
what Colgate has been doing; attacking fivst one P&G strong point, then another, hoping
to keep P&G off balance. In fact, Colgate brass thinks i{s giam rival may be praadmg
itself too thin. Seeking to accommodate ils expansion instincts and keavy cash flow,
P&G has moved products ontside the soap and toiletries fietd: food, paper products,
coffee. In s0 doing, P&G is not only dispersing its enesgies, It is also noving against
wall-entrenched competitors: like General Foods and Scott Paper. Thus...Procter is
fighting o additional fronts ‘at a time when'it s under heavy pressure on the home
front.

“Let Procter fight it out with a rough customer like Scott. I (Colgate’s president) want
them to take on CGeneral Foods in coffee. 1t is also costing them plenty to get started
overseas where we'have been for years. As we continue to put pressure.cn af home,
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Procter will have to make a decision on whether to push back at us jn & blg way or go« '
deeper mto things like paper and coffee. I dont ] thmk b1g as they |are, that they can
do it all.”

© *"Colgate vs. P&G," Forbcs'(FcbruaIy 1, 1866), pp.26—2§ .
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- Annexure 2
OPEC: A Case Study in Joint Profit Maximisation

Although created in 1960, it took the Organisation of Petroleum Exporting Countries (OPEC) 13
years to achieve its two main goals: to raise to taxes and royalties earned by member govérrimehts
from crude oil production and to take control over oil production and exploration away from the
major international oil companies. Since 1973 OPEC, in dlosely controlling the world market
price of crude oil, has emerged as perhaps the most successful carfel in world history. Cartels are
one species of oligopoly; what disting'uisheé a céirt:_:l frém “looser” oligopolistic market structures
‘is the existence of a f_ormél, explicit, and detailed plan for market-sharing and coordination of
production levels and prices.”** o

OPEC consists ¢f 12 countries (in order of the size of their estimated oil reserves): Saudi
Arabia, Kuwait, Iran, Iraq, Libya, United Arab Emirates (Abu Dhabi, Duba, five others),

. Nigeria, Venezuela, Indonesia, Algeria, Qatar and Ecuador. The top six OPEC countries have
over 50% of the estimated world reserves of crude oil, and all 12 countries together account
for more than tw)-thirds of world oit reserves. The OPEC countries are too small to use more
than a friction of their own oil reserves and thus are major exporters. Because they account for
more than 85% of world trade in oil, they can literally control the world market. Furope and
Japan are fotally dependent on OPEC oil, and the United States imports about one-third of ifs
oil from OPEC sources. '

Theoretically, the purpose of a cartel is to maximise the earnings of its members. This is
" accomplished by ignoring internal differences and prefércnccs among members and setting a
price that maximises the profits of the group as ‘a whole—joint profit maximisation. When
consumers are unable to substitute readily for the cartel’s commodity or do without it, the price
" can be raised qui.te high without—in the short ran—a great loss in volume of sales, with the
- result that total revenue is increased, pérhaps dramatically. Indeed, this is precisely what OPEC
accomplished when in 1973-74 it established a world oil pfice that gave participating governments
over $10 a barrel net revenue—a ninefold increase in four years. The OPEC countries caused
the price of crude oil to jump by raising the excise tax on each barrel of oil produced in their
oil fieids. These (axes are treated as a cost of production by the oil companies drawing oit from
QPEC wells so that increases in the excise tax effectively raise the price which the oil companies
must receive in oeder to cover production costs p]us the tax.

" OPEC’s dramatic profits were made p_os_ﬁbl_e by the fact that the short-run price elasticity for
oil has been estiinated at —0.15. With demand so-price inelastic in the short-run, the OPEC’
price increases hive been successful in raising OPEC revenues to over $1000 billion per year.

e Carlcis flourished between World War | and World War II, cspecially in Germany where the legal system
condoned and helped to enforce market-sharing agrecments. Such industries as chemicals, explosives, glass, sicel
and pharmacenticals were prone to cartel organisations because of ihe large scale ol operaliong required and
the strong tendency to vertical integration from raw materials to distribution of the product. After World War
I1, industrial cartels virtually disappeared, partly because of the influence of U.S. antitrust régulations but mainly
because of the rapid growth in world demand which made cariel erganisations unnecessary. There did exist a rumber
of "international con modity agreements” in such arcas as tea, coffee, sugar, tin, copper, coco and bauxite, but most
of these were only rnarginaiiy successlul and were generally undermined by the availablity of substitutes or by the
impossibility of preventing cheating by countries whose economic welfare was crucially dependent on the export of

a single commodity.
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Nonetheless, with the. passage of time, peﬂwps five to ten years, the OPEC cartel faces somie
longer-run elasticity probiems. The emergence of new forms of energy, coupled with energy
CONSETVation messures, give CONSUIMErs fore opportunity to curtail their usage a‘)a petroleum-
based energy. Additionally, high ofl prices and increased profits have stnuiatad n w efforts to
expand exploraticn and production of crude oil, to the extent that alternative soutces of crude
oif sup gly are developed, OPEC’s control of the market is undercut. Long-run price slasticity of
demand for petrodeum has been estimated as close to —1.0, where higher prices compleily
offset by loss of sales volume and total revenue is unchanged, (

OPEC has recognised the danger to its position and has commissioned a nomber of studics to
--hclp it determine the profit-maximising price level and the pattern of price change that it should
Impose-in the future. It has also initiated studies to determine whes and how OPEC can cut

back on production if demand weakens as expects. Some estimates project that CPEC will have
~as much as 25 to 33% excess production capacity by 1980. How OPEC would handle a surplus

of this magritude s g major concern because if some of the member countries should become
dissatisfied with t1eir assigned quotas, the seeds of discontent and dissension could break up the
cartel. Venezuela has long suggested a pro- rationing scheme that would formaily| assign each

OPEC country a rate of production based upon population, economic needs of the nation, and

oil-producing capacity; hcwever. several other OPEC nations have oppossed such criteria.

There are two ma of gr oups of countries in OPEC, and lhcir ml\,_rfsts tend {0 diverge on price and
production policics. On one side are such countries as Iran, Venezuela, Trag, and Aigend With
large popuiations and ambitious economic development plans, These countries want maximum
revenues now and are not overly concerned about the erosion of OPECs market br ‘ high prices
over the long term. Moreover, they have substantially fewer years of reserves left at current
production raies. The seconid group of countries, which includes Saudi Arabia, K “uv\Lur and the
United Arab Frnrates, now has mors money Coming in then it can use and 1@ more concernéd
about maintaining the jong-run viabil lity of OPEC’s market control.

A number of observers are of the opinion that OPEC's price of oil in the mid- 197(‘.» avershot
by a wide margin the price of oil which will prevail in the 1980s. They believe that OPEC is
following a very sophisticated strategy of price disceimination based upon time. In their view,
OPLEC has calcuiatedly chosen to char ge high prices now because alternative en TEY SOUrces
are virtually nonexistent and because the alternatives on the horizon have long lead fimes and
require amassive capital investments, Suppussdly, OPEC will lower siowly over the future not
“only to discourage development of new energy alternatives but also to create uncertainty over
where the price o crude oil is going to end up and confusion over Jjast how profitable aiternative
energy sources wilt ultimatly be in comparison to oil. By deliberately trying to increase the
profit risk inherent in developing energy alternatives, the cartel hopes o forestall the emergence
of substitutes for oil. '

if Lhis view is correct, then the intemnal sivains on the cartel of cutiing back oil prductlon mn
crder to keep prices propped up may be avoided. Nonetheless, others profess confidence that
the internal differences within OPEC in terms of oif reserves, population, economic development
“plans, and militar ambitions wil! cv\,ntua!ly cause the cartel to break up. Although acknowledging
that success of the cartel has probably made the parficipating countries more alert to the dangers
«of each cousnity trying to 80 its own way by cutting price in order to reach its desired market share,
they still regard cartels as inherently unstable whenever underlying econoniic turn uniavourabie.

Experts have genarally nsed a three- -step analysis to determine the internal strain WH ch may be
placed on OPEC countries: Step 1 involves predicting world demand for oil each vear o 1985,
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Step 2 is to estimuate how. much cil will be available from non-QPEC soufces including increased

producticn capacity within consummg nations (such as oil from offshore United States and the

Alaskan North Sea slope). Step 3 is to subtract the estimated norn-OPEC supply from estimated
world demand to give a figure for the world market cpen to the OPEC countries. By comparing
this to the fotal »roductive capacity the OPEC nations will have in place on an annual basis,
-one gains an indication of how great a problem OPEC would face in a?!ocatmg ontpit among
his members. :

Will OPEC be a model for sithers o copy? When OPEC succeeded in gaining control over
the world price of crude oil, there was widespread speculation that what could be done with oil
could alsc be done with other staple, basic commodities such as copper, coffee, and bauzite, In
fact, an association of copper-producing nations was fermed. But in 1973 copoer prices declined
about 65% over prevailing 1974 levels. The copper cartel met in late 1975 fo discuss how to
stop this price ernsion; however, the consensus which emerged was that iftie could be done by
the cartel to stop it. The falling copper price was attributed to a surplus of copper-producing
capacity resuiting from the 1974-75 worldwide recession. ' '

Questions for Discussion

1 What argume:nts can you give io support the view that cartels are fnfierensly unstable when
underlying economic conditions will not support the cartel’s price?

2 Why do you suppose the oif cavtel has been successful, but other cariels | n.;ava in recent years
been generally ineffective? Is agresment among the cartel’s members sufficient to guarantee
siceess, oF does it take someihing more, ie, strong, inetastic demand for the product?
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14.0 INTRODUCTION

The previous three-units of this block were mainly concerned about developing an appropriate
theoretical framework for the pricing _dcc.iisions, It wouid now seem proper to see how firms
in the real world set their prices. Do they rely on the marginalist principle (that|is, equality of
marginal revenue and marginal costs) while pricing their products? What role is|played by the
industry environment demand, capacity, competition etc? '

Without stating so categorically, ali along we had been assuming that product and sell only one
product. Quite a number of firms produce two or more products, either at the same plant or at
different locations. We begin our study in this unit with a simple case where s firm produces two

products. We then go on to analyse the various aspects related to the pricing strategies of firms.

Pricing of services (like software development, consultancy, medical care etc.y has a different set
of problems. We try our hand at this case also. A brief review of the prlcmg*methhds applied by
the apex statutory body on pricing in our country will round off our study on pricing strategies.

14.1 OBJECTIVES

The objec_tives of this unit are help you to:

understand the pricing policies following by firms in actual practice,

analyse the role of various factors in the pricing decisions of the firms,
state ciearly the fe_lationship between the pricing objectives and the goals of firms, and
appreciate the role of statutory pricing bodies in the Indian context.

@ @ & @

14.2 MULTIPRODUCT PRICING

Even if a firm is popularly classified as a single-product firm, it always has various models, sizes cr
styles of the same product. For pricing strategy, different models have to be treated as different
products. Illustratively, ‘Bharat Forge’ manufacturers forgings as a broad product category but
has different types of products, like the crank- shaft forging. Generally, we come across firms
which mamufacture two or more product groups. These may be inter-related frora the demand
side or may have commeon production facilities. Premier Automobiles Limited makes ‘Padmini’

line of cars and also the ‘118 ME’. Both are substitutes in & broad sense but are meant for
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different market segments. In a crude o1l refinery some othcr pmducts like petrol and diesel are
jointly produced in some proportion.

~ Joint Products with Fixed Proportions

We shall take the simplest case here to iliustrate the pricing decision in a multiproduct set—ﬁp.
We assume that two products are produced in fixed prbportions as a packape deal. The same
- mamufacturing set-up turns out these products in fixed proportions and therefore one sct of cost
curves will be sufficient for both. Indeed, it may not be possible to separate the costs of the two
products. Figure 1 depicts the demand, MR and MC curves for two products X; and X 4. The
MC curve represents the marginal cost of & unit change in the joint production of Xy and X,.
Similarly M Ry and M H; represent the respective marginal revenue curves for X and Xo.
In order to get the combined marginal revenues cnrve we shall have to add M R, and M R,
vertically. You will observe that we are depiciing ‘rate of output’ of joint products. Hence a unit
" change in the jcint level will yield a change in both the ouiputs in the given fixed proportions.
- Vertical summation therefore appears to be the proper method of combining the two curves
which is indicated by MR. The dotted line MR stops at the output rate ¢y and thereafter the
combined MR is identical to M I, since M R, is negative beyond (};. It is obvious that no firm
will seek a rate of output which gives negative MR for one of the two products. The intersection
of combined MR and MC will give the rate of output ‘Q’ and price levels Py and P» will be
obtained by the respective demand curves D-j and D,.

: ?ricil(:ostsr Figure 1: Pricing of Joint Products
i MR{combmed)
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What if the MC curve happens to cut the MR in that part where M I?; is negative? The firm
will stop at the ate of otitput where M R, is zero. This situation is depicted in Figure 2. At
output rate @1, MR; = 0 and although at Q» the MR is equal to MC the firm will not
produce that combination. Thus, there seems to be excess production potentlal for the product
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X{. The firm should try and éreate a market condition (say by sales promotion]) which results
m a shift in {2, in the upward direction. However, in the short-run it wonld be best o restrict
the output raie at {J1. '

In actual practice, many processes display a variability in the proportions of the two products.
The variabiltity may be limited over a range of proportions. Thus, the number of alternative -
combinations are mary and along with each combination we have the associated cost curves. The
optional pricing decisions are quite complex when the firm has some contro! over fhie proportions
in a joint-product set up. We shall not go into these complexities and move on i the next item
on our agenda. ' '

Price/Costs Figare 2: Pricing of Joint Products
~ - -
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14.3 SITUATIONS REQUIRING MAJOR PRICING DECISIONS|-

Although pricing is a crucial managerial decision most companies do not encounter it in a major
way on a day to day basis. Of course, 4 salesman, while offering a discount over the list price .
Is very much taking a pricing decision. But, often he does s¢ within the norms set by the
management, Pricing becomes a major problem in essentiéliy the following types of situations.

a) New product introduction or setting the price for the first time
b) Modification of an existing product

¢} Response to a competitor’s price or product change

d} Changes in cosis

€} Shifts in demand pattern . _

f}y Changes in government policy corncerning tases and duties,




B

When setiing the fivst price, the decision is obviously a major one. When the company launches

its product for the first time, the entire future depends heavily on. the soundness of ihe initial

pricing decision. Everytime a new product is added to the line or an existing one modified,
the firm has to carefully ook at the same issnes. The nature of modification, -its relation with
the present product and soveral other aspects are to be considered. In case the new product
s g close substitute for the company’s own existing pi.ﬁducts there is always the dangef of the

existing products getting ‘cannibalised’ {or killed) by a faulty pricing of the new one. X the firm

desires {0 pridae a pew product for an existing one it will be quile happy it this happens.

Pricing decision assumes special importance when one or move competifors change their p

or products or both. Sometimes, the competitor rmay introdace 3 new brand without aiieamg tht
price of an exisiing brand. ¥f the new brand is perveived ¥o compete with a given brand roore
effectively then the fiven in question may have to think ou its pricing policy once again. Cost
and demand changes provide obviows reasons for price revisions, but it vou recall your oligopoly
knowledge, they may he less important than competitive situation, This is amply illustrated by the
pricing behiavicur in the Truck and Bus mar Yet, For almost a three years period between 1982
and] 1983 the manufacturers did not increase their prices -:iéspjte cost increases. They perceived
the market o be so stagnant and competition 80 severe that the industyy accepted a decline In
profits. Por a leading firm in this industry the ratic of operasing profits to sales declined from
about W% in 1983 10 6% in 1985

It is thus clear that the area of pricing decisions is fuil of complexities. It may appear that MR
= MC is too simplistic & way of l{mking'at the pricing problem. Most empirical work indeed
confinms this viewpoint. Seldom, if at, all managers go abott equating their marginal cosis and
revenies. 31 is not even clear whether they are in a position to compute theiv MC and MR from
the kind of information that is available, Yet, most managers do take decisions at the ‘margin’.
A typical case is a product modification. You will add a feature to an exisiing produci. Fid
ont the ‘extra’ cost of fitting it say a stde ‘fairing’ to a bike. Then increase the price by such an
armount 58 (o cover that extra cosf. You have therefore equated MR and MC assuming that the
existing price without the additional feature was an optimal one. If not, you may increase the
price by an amount which is more than what the extra fitment would cost the company. With
this new price you nray be nearer the optirnality than what you were before.

Since precise estimation of marginat cests can become guite tricky, real life situalions are dealt
more on the criteria of pricing goals and consequently we have a variety of pricing situations.
These ave discussed in the next section ' '

34.4 YARIOUS PRICIN E STRAT EGEE‘%—--W}MN APPE

1f firms do not adopt the principle of MR = MC in pricing their produects, what methods do
they employ? Varions studics in this field have indicated that c’*’mr f;ﬂ‘-!}.r"; 15e A pric:ing method
which enables them to earn a given rate of return. The rate of retun is usually a relationship
between the profits and suitaply defined measure of invested capital, Tims, the desired profit
target can ke 5% on sales or a 10% on the tofal assets or 15% en the net worth’ (share capital
-+ reserves). For cach ﬁ_rm the profit target may be different and may be influepced by several
facters. The important point to note is the departure from profit maximisation.

. Rather than choosing to maximise profits, firms are happy to carn a given refurn on the resources.

_they erploy. This method of pricing is referred to as targei retvrn pricing.
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What are the various factors that may affect a firm's profir target? We give bclovj\f & summary.

. 4) The most important factor is the management’s perception of a ‘(air’ or ‘reasonable’ return

considering the risks that the business entails. Some infivence of the firm’s past performance
and ifs futitre aspirations can also be expecicd. 1f you read the Chairman's statement of .
most Eargé companies, you will be able to draw some inferences about these aspects. Firms
in risky business like computers may consider at 25% return on net worth as reasonable |
whereasengineering firms may be happy with 18% return. '

b) This brings us to the industry related factors. The nature of the industry, the level of
competition, the rate of technological change are very crucial in deciding the target rate of
refurn.

¢) The nature of product, its unique characteristics, the research and development inputs that
g0 into making it and similar product related factors also have a bearing on the profit target.

d) . Lastly, the firm’s overalf goals in regard to sales, growth in operations, market share, position
" in the industry, competitiveness etc. do influence the profit targef sirce it is a part of the
overall strategy of the firm.

Activity ]

1f you are employed in a manufacturing or service organisation, ¢an you ldenuly the profit target
for your firm? How does it compare with the industry behaviour? What specific factors had an
influence on the profit target? ' ' '

...............................................................................

..............................................................................

............

It must be noted that the profit target need not be expressed as a fixed number. Tt could be
stated as ‘above the industry average rate of return’, In such a case, the same firm may use a -

return on investment of 5% for the pricing decisions in a bad year and upgrade it to 129 in a
better business pericd,

Hustration

“Omega Steel Strips Ltd. (Omega for short) manufactures galvanised corrugated and plain steel

sheets (GC/GP sheets). 1t has a plant with installed capacity of 10,000 tonnes per annum. The
investment in the plant, machinery and other facilities is Rs. 12 crore. The profit target set by
the management is 15% rate of return before tayes on the investment. This means that it must
earn profits of Re. 1.8 crore from its operations in a normal year. The average cost per tonne

_ of finished GC/GP sheets is Rs. 20,000. This includes costs of raw materials (steel sheets of
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_various sizes), processing, consumables like fuel, power, lubricants etc., working capital interest
and overheads including wages. The per tonne profit will depend on thé quantity sold but for
announéing a market price the firm chooses a figure of 80% capacity utiiisatioh Oimecga ha.s _
observed that it can utilise its capacity to the extent of 90%, but considering uncertainties in the .
input supplies and demand constraints, it is prudent to. ptan for a Jjower etitisation. if pricing
is done on the assumption of 80% éapacity utilisation, any increase in actual utifisation will be
beneficial. On this assumption the per tonne profit will be Rs. 2,250 '_This is worked out as
11,80,000 = (10,000) (0.8)]. Thus the end price of GP/GC sheets will be set at Rs. 22,250/tonne.
MNow, suppose the market demand for its products was 9500 tonnes. Omega therefore earns a
pre-tax profit of Rs. 2.1375 crore that is 33.75 lakhs more than its target and conscquently the '
return on investment is nearly 18%. ' ' ' '

Cost-plus Pricing

. There is one more method of pricing which 1s atso widely prevalent. 1t uses average total cost as
the basis for pricing of products. The price is {d]cuhned by adding a predeterimined pesccntaJc ,
mark-up to the estimated unit cost of the product. (J(,ncrally all the normal variable costs
and fixed costs are taken into consideration: white computing the average cost. The mark-up

reflects the management’s belief regarding what constitutes a ‘reasonable rclation to the cost’

of production. Again the mark-up has some bearing on the target profit that the firm desires

to achieve. As in the above illustration,” in the. cost-plus method also some assumption has

to be made about the ‘normal’ working-—capacity dtilisation, deployment of various overheads,

selling and administration effort etc. The mark-up which _rcpres&:ntﬁ the ‘plus’ factor in the

‘cost-pluy’ formula may be fixed on the short-term considerations or long-term goals. Trading

organisations are known to employ the mark-up- method extensively. 1'or various produets -
traded by a departmental store, the mark-up may vary from 15% to as high as 60% in items -
with high inventory carrying costs. Tn manufacluring organisations selling preducts like TV seté,

refrigerators, scooters efc. the final product may be priced by one method and spare parfs may

be.priced the cost-plus method. Those parts with high ‘use-rate’, known as ‘fast moving items

are marked up’ at a fower pereentage over the manufacturing cost. '

Concept of Cost and Return .

While pricing the products one must be clear about ihe definition of ‘cost’ and ‘return’. Some

organisations use ‘profit before depreciation, interest and faxes’ as the delinition of return. [f this .

- profit concept is used then it must be evaluated in relation to the associated concept of ‘capital
employed’. Similarfy, if manufacturing costs imply those costs that are incurred in manufacturing
the product then the mark-up has to cover all other costs and then Jeave sufficient balance to

- earn the targetted return. Since different concepts are used by different firms as yard-sticks for
measurement of performance there is no unique figure for arate of return that is ‘reasonable’.

New Products

Suppose a firm i$ contemplating introduction of a new product. There are a few existing firms
selling similar prdd_ucts. The firm in question will therefore iake the competitors’ prices as
starting point. The design of its product, manufacturing facilitics must be dictated by what the
others are doing. Suppose all the refrigerators in the market are selling in a range of Rs. 4,000 to
Rs. 5,000 for a 165 litre model. A new model with similar features has to be priced accordingly.
Tf the design is so unique that its manufacturing cost is say Rs. 5,200 per unit. Then, the firm
must dif‘fcrentiate its product accordingly and communicate the unique features to the customer
so that a higher price is properly justified. Thus, in a new product ene works backward taking
the competitors’ prices as benchmark range. If this is not.done, one may end up orga'usmg a
~ product w}uch costs more and has no features to go along with it.
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14.5 DEMAND, CAPACITY AND PRICING BEHAVIOUR

It is now clear that costs, target rate of profit and competitor’s price play a crucial role in
determining the pricing strategy of a firm. But, this sirategy is always placed |in the overali
industry context. The objective conditions of demand and s supply at the industry lavef are equally
' important. Let us construct a case using somme published information about the lig
vehicles (LLCV) m(.ustry The price behaviour of the most well established firm in this industry
‘Bajaj Temnpe” will be examined. The aim. is to see how mdustwy devmmd and capacity (which
represent pofential suppiv) may have had an impact on its pricing su‘ategwq durmg different time
neriods.

Fricing Behaviour of Bajaj Tempo LCV's

* For a number of years up to about 1985, the light commercial vehicle industry in the country had
enly 5 firms, Baja] Tempo being the market leader, Othet prominent firms were Mahindra &
Mahindra and Standard Motars. Two firms namely, Hindustan Motors and Prerier Automobhiles
also marketed LCV's but the volumes were not significant. In the wake of the nodernisation
process of the Indian automobile industry during the early eighties, four new firms entered the
business, all with Japanese collaborations. These firms started bringing their vehicles into the
market arcund 1985 and by the end of 1987 there were 10 firms in the LCV market. In the
intervening period, an existing manufacturer of mediuvm and heavy duty commercial vehicles
diversified its product line by adding an LCV model. Some of the existing firms also increased
their capacities.

The growth. in capacity of this industry therefore outstripped the growth in dem; nd. Whercas,
the annuat industry sales went up by an average rate of around 12-15% the capacity growth was
nearty 20%. At present, the level of competition in the LCV industry is quite fierce compared to-
the sithation that prevailed around 1980, There are many more models offering various features
to the customers. Today, the industry has the capacity to manufacture over 1.5 lukh vehicles but
the annuaf demand is no more than 45,000 numbers,
Let us now look at the pricés of a typical LCV prociuced hy the company dur s%g}; she period
© 1979-87. In order to put the price changes in a proper perspective we musi alsn ses the general
inflationary trend which exerts a push an the company’s cosis. The Tafle boinw ;51\4;5 sgme data
in this regard.

_ TABLE
PERIOD WHOLESALE PRICE INDEX FOR NET .DEA.LET PRICE OR
: = _ e AB.T.DELIVERY VAN
MACHINERY AND BASIC (24WB) EXCLUDING -
TRANSPORT EQUIPMENT - METALS ETC. TAXES & DUTIES
_ (Index No. 1970-71 = 100} ‘ \
1979-30 2159 2519 ' 42,61 -
1980-81 2394 272.1 X 47,460
1981-82 265.1 317.1 _ 57,100
1982-83 2799 354.6 59,350
1983-84 $289.4 3810 6205
1984-85 303.6 : 419.8 66,30
1985-86 337.9 4771 : 72,60
1986-87 154.8 5569 72,600
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If you"carefu!ly analyse the table it will be noticed that in the period 1979-84 when the impact
of competition was low, the firm could effect price increases with due regard to cost increases
but as the competition became fierce, the ability of the firm to pass on the cost incieases to the
end price considerably reduced. The profitability must have suffered but not nécessarily, The
efficiency of management of costs must also be considered. As an excrcise you can sfu(iy this
aspect by analysing the annual reports of the company over the same time period.

[

(The data and relevant_matﬂrial for this case was provided by the Association of Indian Automobile
Manufacturers.)

- It is possible to learn some principles of a general ndtuae from this case? Though you find cases
which do not conform to this behaviour, one thing can be stated with a fair amount of generality.
That is, if an industry is faced with a situation of excess capacity, slow growth in demand and keen '
competition between a few powerful firms, the ability of the firms to pass on the cost increases
to the customers gets substantially restricted. If however, the industry has one powerful firm,
then despite excess capacity that firm may be able to exercise considerabie conirol over its price.

Activity — 2

Byjaj Auto is the undeubted leader in the two wheeler industry. What has been the pricing
behzmour of 1tb various products? Please examine thns aspect as an exercise.

................................................................................
...............................................................................
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i4.6 PRICING OBJECTWES AND CORPORATE GOALS

Pricing decisions are not taken independent of what the company as a whole desires to achieve. '
Product pricing is a part of 4 broader decision area calied product policy which again is a part
of the overall corporate strategy. Therefore, if you make an attempt to set prices without having
due regard to the complete product policy and the corporate goals it will niot be 2 proper method. _
Nothing can illustrate this maxim better than Alfred P. Sloan’s approach at the General Motors
during the early part of the growth of that company. We reproduce below selected paragraphs
from his famous book My Years with General Moiors.. These extracts not only illus strate the
Aimportance of a product policy but also give a clear cxpo;:tion of how pricing demmons are to
be approacheid in d1fferenf enwmnmcnts :

‘Extracts from Chapter 4 “Product- Policy and His Origing’
My Years with Genem!'Motm's) '

“After the two great expansions of 1908 to 1910 and 1918 to 1920-—perhaps one shouid say
because of thein—General Motors was in need not onlv.of 2 concept of management but ¢gually
of a concept of the automobile business. Every enterprise needs 4 concept of its industry, There -

. is a logical way of doing business in accordance with the facts and circumstances of an industry,
if you can figure it out. If there are different concepts among the enterprises involved, these
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concepts are likely to ekprcss competitive forces in their most vigorous and most [decisive form.

Such was the case in the automobile industry in 1921. Mr. Ford’s concept of a static model at
‘the lowest price in the car market, expressed in-the Model T, dominated the big volume market
then as it had for morc than a decade. Other concepts were present, such as the one wmuplied in

| “about twenty makes of cars caicufated to have low volume and very high price, and those behind
the various cars in intermediate price brackets. General Motors then had no clear cut concept
of the business; there was 1o established policy for the car lines as a whole.

We had no position in the low price arca. Chevrolet at the time being competitive with Ford :
in necither price nor quality. Tn early 1921, the Chevrolet was priced about $ 300 above the
Meodel T{when an adjustment is made for comparable equipment) hence out of sight from the,-‘"

as T know, was not a deliberate policy. Tt just happencd that no one had figured out how/to
compete with the Ford, which had then more than half the total market in units. 1t should be
observed, however, that no produicer at that time presented a full line of cars, nox[ did any other
produccr present a line as broad as General Motors’ line.

- viewpoint of competition. The fact that we were producers of middle and high p?e cars, S0 fai'

The spacing of our product linc of ten cars in seven lines in early 1921 reveals its irrationality.

‘Our cars and their prices at that time (priced from the roadster to the sedun, F.O.B. Detroit)

were as follows:

Chevrolet ‘490" (four cylinder) - $ 795 - $[1375

Chevrolet ‘Fb’ (four cytinder) - $ 1320 - § 2075
(akland (Sﬁ: cylinder) . - $ 1395 ‘|B 2065.
Olds (four cylinder ‘Fb’) $ 1445 - $ 2145

(six cytinder) $ 1450 - 52145

{eight cylinder) : _ $ 2100 - % 3300
Scripps-Booth (six cyiinaer)'l - s 1545 - $ 2295

{ Sheridan {four ;:yliﬁder FBY ' _ | | ‘$ 1685

Huick (six cylinder) : ' 8 $1795 - 3295
Cadilac (eight cylinder) | | - . ] $ 3790 - $ 5690

1Six cylinder engine made by Oakdand,

Superficially this was an imposing car line. From the inside the picture was not| quite so good.
Not only were we not competitive with Ford in the low price-field—where the big volume and

substantial future growth lay—but in the middle, where we were concentrated with duplication, .

we' did not know what we were trying to do except to sell cars, which in a sense, took velume
from each other. Some kind -of rational policy was called for. That is, it was necessary to know
what one was trying to do, apart from the question of what might be imposed ipon one by the
consumer, the competition, and a combination of technological and econemic conditions in the
course of evolution. The lack of rational policy in the car line can be seen especially in the almost
identical duplication in price of the Chevrolet T'B’, Oakland and Oids. Each division, in the
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absence of a corporation policy, operated mdependently, making 1ts own price and production
policies, which landed some cars in identical price positions without relationship to the interest”
of the enterprise as a whole.

The hard fact was that all the cars in the General Motors ]ihc, except Buick and Cadillac were
losing money in 1921. The Chevrolet Division 'than; year lost abcut half of its 1920 volume. Its
dollar losses at one peint.in 1921 reached approxim‘atély $ 1 million 2 month and for the year -
as a-whale it lost nearly $§ 5 million.

This situation reflected in good part the poor guality and unreliability of the other cars in the line,
as compared with the high quatity and reliability of Buick and Cadillac; the effect of these factors
was intensified- by the stress of the general economic slump. Given the fact of the slump and
the unavoidability of a general decline in sales, the relative decline of one division as compared
with another was a que'stion' of management. |

Thus the new i;n;inagf:ment took the opportunity that comes rarely in the initial stage of a
business, to stand back and review aims and deal with the matters at hand both in particular and
with a considerable degree of generalisation. It was not going to be easy to get willing agzeement__a.'-
on specific and immediate issues. For example the idca, of the revolutionary car was very much ~
entrenched in the Executive Committee, and I wanted to broaden the concept of the product
to the concept of the business. I believe it was for-this reason that we on the special commlttee
first idealised the problem. We started not with the actual corporation but with a2 model of a
corporation, for which we said that we would state policy standards.

The product pojicy we proposed is the one for which General Motors has now Tong been known.
We said first that the Corporation should produce a line of cars in cach price area, from the
lowest price up to one for a strictly 'high—grade quantity-production car, but we wonld nct get
into the fancy— price field with small production; second that the price steps should not be such
as to leave wide gaps in the line, and yet should be great enough to keep thetr number within
reason, so that the greatest advantage of 'qﬁantity'production could be secured: and thivd that
there should be no duplication by the Corporation in the price fields or steps.

Having set forth these concepts, we then approved the 'reso]ut_ion of the Executive Committee,
which had been passed on to us to study, to the effect that a car stiould be designed and built
to sell for not morg than $ 600, and that another car should be designed and built to sell for
not more than $ 900. The special committee further recommended four additional models, each

~ to be kepi strictly within the price range specified. It also recommiended that the policy of the
corporation shoeuld be to produce and market only six standard models, and that as soon as
practicabie the Tollowing grades should constitute the entire line of the cars,

a) $ 450 — 600
b) $ 600 — 900
¢ . $900—1200
)y  $1250-1700
€) $ 17002500
) $ 2500—3500.

. This brand-new, hypothetical price structure, when compared with General Motors, actual price
. brackets listed eartier in this chapter, will be seen to reduce the car lines from seven to six {or
ten to six cars if the Chevrolet ‘FB’ and the Olds ‘6’ and ‘8" arc considered separate cars, as
they pretty much were). It opened up one new classification on the low end of the list where
" we had none. And where we had eight cars in the middle, abave the lowest price and beiow
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General Motors car line should be integral, that each car in the line should properly be conceived
in ifs relationship to the line as a whote. Having thus separated out a sei of related price classes,
we sei forth an intricate strafegy which can be summarised as follows: We proposed| in general
that Generat Motors should place its car at the top of each price range and make them of such
a qualily that they would attract sales from below that price, sefling to those customers who
might be willing to pay a liitle more for the atditional quality, and attract sales also from above
that price, selling to those customers who woutd see the price advantage in a car of close to the .
quality of higher-priced competition. This amounted to quality competition against cars above
the price tag. Of course, a competitor could respend in kind, but where we had iittle volume we
could thereby chip away an increase from above and below, and where we had volime it was
up 1o us o maintain it. Unless the number of modeis was lirsited, we said, and unjess it were
planned that each model should cover its own grade and also everlap inte the grades above
and below its price, a large volume could not be secured for each car. This farge volume we
observed, was necessary to gain the advantages of quantity production, counted on as 2 most
important factor in earaing a position of pre-eminence in afl the grades. :

the highest, we now had cnly four classifications, The new set of price classes mea%fat'that the

Alternative Pricing Strategies

Haying seen the crucial fink between overall corporate goals and the pricing sirategy tfrough the -
example of General Motors, U.S.A. we now discuss-some more situations. Differeni occasions
call for different approaches to pricing. Market environment, the firm’s immediate and long-term-
abjectives, the peculiar features of the product or customer behaviour have an Impéﬁyrtant role
to play in these decisions, -

Penefration Pricing

While introducing new products or entering in new geographical markets, firms may deliberately
set a relatively lower price in the hope of ‘penetrating’ into the market. The idea is yo establish
- a markef share first and then gradually move to a price which is more ‘desirabie’ from the profit

angle. However, this strategy works well provided the demand RS highly price elastic and the
~ mature of pmduct differentiation is such that many customers are inl a position to get attracted
by the low price. At times low price may be set as a deterrent for the potential entranis, When

a lower price is charged to a geographically separate but new market the firm is testing out the
- elasticities of demand before taking a final decision on the level of. price discrimination.

Price S?dmming

This apain is & variation of the price discrimination theme, not over two markets but over a
period of time. Typically, the firm starts with a high price appealing to those customers who are
willing ‘to pay a premium for better quality or because they put some additional value on the
product. ‘A new variety of ‘cheese” which is popular abroad can be introduced in India at a very
high price because some westernised Indians may buy it just for its prestige value, However, at
a slightly lower price some more ‘noi-so-westernised’ people can also be attracted. Essentially, a
firm manufacturing that brand in India is ‘riding down’ the demand curve over a period of time.

Hach successive price drop hopefully brings in some more customers. Bit, there is 2 danger in
fetting the price drop beyond a point because of the ‘perceived correlation between uality and
price.

These two situations are in the nature of short-term pricing tactics and the firm is taking &
. caicuiated chance before it discovers the long-term price which the product must bear, If the
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experiment with prices fails, the product introduction may come into serious trouble. Thus, quite
often firms do not undertake such: tactics and set the desirable price straightway on a cost-phus
or whatever basis. L - '

Loss-leader Pricing

A firm selling both razor blades and razors can price the razors below average variable cost if
it is confident of sell_ing large volumes of the blades which it claims are particularly suitable tor
- the razors, The firm incurs loss on razors but more than makes it up in blades so that the {otal
profits of the product line ‘shaving systern’ are improved. I a semse therefore the so-called
loss-leader is really a profit leader. Because of the loss making product, cusfomers are induced
into buying other complemeritary items in the line and the whole set becoimes profitable. This
tactic is feasible in complementary products where a ‘one time purchase’ of a high value item
{Xerox machine) leads to repeat purchase of a low value but high volume item (toner). '

Such a pricing strategy is feasible even in capital goods with heavy requirement of replacercnt
parts and consumables. A firm making capital gbods along with the parts and consumables can
safely incur a loss on the main machine and recover it through the sale of other producis. The
parts and consuntables must however be proprietory or dedicated. Otherwise the customer ¢an
buy the main machine from you and repfacement parts from some competitor.

In almost every pricing tactic that any firm adopts there are some assumptions about the
customer behaviour, elasticity of demand and competitors’ reactions. It goes without saying that
the efficiency of the tactics depends on the soundness of those assumptions. Firms therefore
conduct extensive research before making any tactical move. '

14,7 PRICING GF SERVICES

FHow does a service organisation go about the pricing decision? Technical consultancy, project
management, market research, advertising and a host of such enterprises do not have z product
which requires materials, equipment and processes. Of course they do need experts, some office
equipment and may be computers. But, the pfincipal resource that a service organisation has its
manpower. The cost of that resource is most imporiant-in pricing the ultimate service—be it a
project report or an advertising campaign. 'Principlcs of marginal costing will be less important
and the concept of opportunity cost may be most relevant in pricing the services.

The delivery of a market research document typically involves great amount of field work and
expenses related to hiring of investigators, their travel and other costs. Considerab!e time is
spent in designing the research, conducting it, analysing the results and then presenting the same
to the client. Each exercise requires unknown quantities of ait these items (before it is taken-up)
and hence the research agency estimates the time required in Undert&ﬂ{ing various activities. The
time is translated in costs on the basis of the salaries of the respective persons carrying out the
task. Unlike a product like the GP/GC sheets where the technology determines input-output
relationships, a service input-output relation is very vague.

It is therefore feasible to justify large variation between the service prices of competing organisa-
‘tions on the ‘quality’ con-s_iderafions. Unlike a product the quality of a given service can be tested
on a consistent basis only in a limited sense. Human skills are therefore the principal technical
inputs that need to be priced. Over a period of time, costs of these sKills do get standardise-
"manhour cost of a programmer, a copywriter and so on; but differentiation of services becomes
far more easy in view of the ‘quality’ angle.
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: moverents. Some sources of data are given below.

‘Sources of Data: Dfrectorg) of Compuier Manufacturers,

_government.

The price of a service often gets influenced by the demand and supply in the ‘market for skills’

- labour market. Tf programmers are in excess demand, their opportunity cost goes up; hence a
service firm has to continuonsly increase their salaries to retain talented and experienced people. "
That gets refiected in a higher manhour cost of that skill which ultimately makes the service .
more expensive. The reverse may happen when there is excess supply.

Activity 3

Study the market for computer software services over the last five years and explain the price

| a) Traders and software houses, brought out by a Delhi deCd ﬁrm

“Computer Directory of India 1986”
b)  Field interviews with the owners of software houses.
£ Journais like Dataguest, Computer World, eic. N,
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14.8 BUREAU OF INDUSTRIAL COSTS AND PRICES (BICP)

We already know that prices of many products like cement, steel::aluminium are regulated in our

- conntry. The apex body which supervises the setting of the prices of these products js called the

BICP under the charge of the Ministry of Industry, which directly sets prices of sor!ne products

and gives guidelines for the pricing of a host of other products. Besides, it also examines from
time to time the ‘fairness’ of the prices of certain produuq on the basis of references from

The BICP adopts a ‘profit-target pricing” strategy. It has a notion of a fair return/which is of
course different from industry to industry. For fertilizer industry, the post tax return used to be
12% on net worth at 80% capacity utilisation. Thus, the retention price for every manufacturer
is 8o calculated as to give him that return. ‘

Given a notion of a return on net worth or capital employed, the BICP then undertakes detailed
cost audit of the firms in the industry. Based on the actual costs at some predetermined level -
of capacity utilisation the average manufacturing cost is arrived at. ‘Depreciation, Fnterest and

.- uverheads are aliocated in some fashion depending cn the nature of product its working capital
‘needs and other resource requirements. T

" Sometimes, the BICP uses & mixture of ‘target-profit pricing’ and ‘cost-plus pricing’. You must

have read alot in the newspapers about the control of drug prices. The regulation of drug prices
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is a case in pomt for rllustratmg the exact. method of computmg prices used by BICP in some ..
cases. Since It is a very important document, some paragraphs (number 2, 6, and 7) from the
. “Drugs (Prrce Contro]) Order 1987", are reproduced below. :

You will notlce that the drug pnces are regulated by two layers of control. The retail pr1ce is:

‘determined by formula which links various items of the cost to the final price. At the second

level, the overall profitability is regulated by the upper limit on the return on investment. The o

_ “intention is to ensure ‘that firms earn ‘adequate’ proﬁts and the customer pays a reasonable i
-price.

“2 - While fixing the price of a buik drug the go{fer'nment- may take into consideration a post
tax return of 14 per cent on net worth or a return of 22 per cent on capital employed or in
respect of a new plant an internal rate of return of 12 per cent based on long-term marginat
costing depending upon the option for any of the specified rates of return that may be

: exercised by the manufacturer of a bulk drug. T o

Provided that the option with regard to the rate of return once exercrsed by a manufaciurer
shall be final and for any change in the said rate of return prior approval of the government
shall be necessary

¢ Calculation of retail price of formulations:
The retail prrce of a formulation shall be caIculated in accordance with the following formula

namely: _

RP = (M.C. + ce, +PM. + P.C) x (.1+MAPE/.1(}.0)”"+ ED.
where - |

R.P. means retail price.

M.C. means material cost and includes the cost of drugs and other pharmaceutical aids used
including coverages, if any, plus process loss thereon specified as a norm from time to time
by notification in the official gazette 'in this behalf. o

~ C.C. means conversion cost worked out in accordance with established procedures of costing
and may be fixed as norm from time to trme by notrﬁcatron in the offrcral gazette in t}us
behalf. ' :

’ P.M. means cost of the packing materlal used in the packmg of concerned formulation and
. included process loss, a norm fixed from time to time by notrﬁcanon in the official gazette
jin this behalf. :

P.C. means packing charges worked out in accordance with established procedures of costmg
and may be fixed as a norm from time to time by notrfrcatlon in the official ga.aette in this
Toehalf '

" MAPE means maximum allowable post-manufacturing expenses inciuding trade margin
referred to in paragraph 7. ' ' : '
E. D means excise duty

Prowded that in the case of an imported formulatlon in landed cost shail form the basis for
fixing its price along with such margin to cover selling and distribution expenses including .
" interest and importer’s profit which shall not exceed. 50 per cent of the landed cost.
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Explanation: For the purpose of above proviso ‘landed cost’ shall mean ¢ e cost of import
of drug inclusive of customs duty and clearing charges. '

MAPE
. MAPE referred to in paragraph 6 means the maximum allowance post-nanufacturing
expensss including trade margin and shall not exceed.

" a) Seventy five per oent in the case of formulations specnficd in Category I of the third
schedule. :

b) One hundred per cent in the case of formulations specified in Cate 2or| H of the said
schedule. - '

Explanations.

a) For the purpose of this paragraph post-manufacturing expenses’ means all costs mcurred :
by a manufacturer from the stage of ex-factory cost to retailing and includes trade margin..

b) For the purpese of categorisation of a forrulation it shall be deemed aj:

i} Category I formulation, if it contains any bulk drug either individually or i E combmatmn

- specified for Category 1 formitlations.

i} Category IT formulation, if it contains any bulk drug eigher individually or ip combination,
specified for Category II formulations,

Provided that in case the formulation contains bulk drugs spenﬁed in both categorles 1 and
II it shall be deemed ‘as a Category I formulation.”

You would have noticed the use of the concept of “long-run marginal cost’ in paragraph 2
of the above mentioned document. Most manufacturers woulid find it difficuit to estimate this
because of the uncertainty. pertaining te the size of the plant in the long-run anr‘j the product
mix that the firm adopts which kas to change from time to time depending on the demand
conditions, .

14.9 SUMMARY

- 'We are now in a position to summarise the main ingredients of various pricing strategies and
factics adopted by firms in actual practice. While very few firms actually equate MR to MC in
pricing their products, concepts embodied in these ideas are very much used. Whether guided by

“a minimum ptofit target or prompted by the urge to maximise profits, averag¢ cost and marginal
"cost pldy crucial role in determining the prices of most prodiicts. The margin or mark-up or profit
depends on many factors starfing from the attitudes of the top management to the objective
demand and supply conditions. Competitios is at the heart of ahy market. Nasmrallf‘y, competitive
forces mould the price behaviour of firms in more than one way, It affects the market structure,
shapes the objgctiveé of firms and above all, it sets the directions in which prices may tend to
change.

Indeed, the most important aspect of the behaviour of firms that emerges out of our study carried
ot in this block (Umt 11 to 14) is the importance of market structure and competltlve torces
- within it. We made use of certain stylised though ideal situations like perfect competition and
monopoly to bring home this point. The previous section on BICP iHustrates a rather interesting
point. Even a regulatory body uses the same concepis in determmmg the prices. The only
difference is that the regulatory authority specifies an upper limit on the pric e/return. Without
it the market may exercise that control if there was sufficient competition. ‘Whehever mcurket
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mechanism fails to achieve certain results, regulation i; considered desirable. Since we know
that oligopoly situation often lead to uncertain and hence in some cases, socially undesirable
outcomes, in case of important products like drugs, government thinks it fit fo rcgulate prices
rather than leave them open to the market forces.

14.10 KEY WORDS

A target reium {or profif} price Is a price (jeqlgned to yield the firm a predetermined profit from
the sale of specific pmduct groups.

In wst»plus pricing methed, price is calculated by addmg a predetermined percentage mark-up
~ to the estimated ‘per unit cost’ of the product.

The sirategy of deliberately setting a low price whlle introducing a new product or entering a
new territory is called penetraiion pricing. '

By Price skimming firms try to take advantage of the customer bchaviour reflected in their
- willingness to buy a product at a high price since for some reasons it offers high value to them.

Loss-leader pricing can be defined as pricing an item at a level which gives less than normal or
even negative contribution but is aimed at reaping higher total profit through either increased
future sales of the same item or greater sales of the entire product line.

Pricing is a sub-set of the total product policy and has to be linked to the overall corporate
strategy.

14.11 ADDITIONAL READINGS .

Dorfman, R. 1965. The Price System, Prentice Hall of India: New Delhi.

Thompson, Arthur A. 1977, Economics of the Firm, Theory and Practice, Prentice Halk:
Englewood-Cliffs. ' '

Sloan, Alfred P. 1986. Ay Years with Geaeraf_ Morors, Penguin: New York.

14.12 SELF-ASSESSMENT TEST

1 Examine the price-cost relationship from the standpoint of (4) theory and (b) practice.
2 State and explain the factors which vou would ﬁormal!y consider whilc pricing a new product.

3 How is penetration price different from a skimming price? Under what conditions, would
you recommend this kind of prlcmg policy?

4 “Pncmg decisions are constrained by product-policy dccmons and considerations ofcorpordte
planning”. Comment, guoting appropriate exampies from the real world.
5 What is ‘cost-plus pricing’? Does it neglect the demand factors influencing pricing decisions?
0 Explain each of the following observations:
a) Products are priced differently depending upon not only the life éycla of the product
" but also the phase in the business cycle. If the business is under recession, you cannot
charge high prices. '
b) Pricing a service is different from pricing a product.

¢) In deciding abeut the price, the hrm may use prof!t as a constraint rather than as an
objective. :

7 We can apply the equi-marginal principle in the context of multi-product pricing. True or’ ‘
False? Explain, :
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BLOCKV THE FIRM IN THEORY AND PRACTICE

Managerial Economics is an applied branch of economic thought that extends abstract economic
theory to business decision-making. Any branch of study has its foundations in theory (or
theories), from which practitioners draw ideas. The purpose of this block is to provide an
overview of some well known theories to understanding the firm alongwith their applications to
business decision-making. Bach theory has its own basic assumptions and conclusions about the
actions of a firm. This block has four units. : ' '

Unit 15 deals with the Economic Theory of the firm. In terms of philosophy and outlock
managerial economics draws more extensively upon Economic (or Micro Economic) Theory of
the firm formutated by Marshall and others. The economic concepts of market, firm and industry
are explained. This is followed by a criticial evaiuatlon of the theary, especially its motivational
and cognitive assuptions.

Unit 16 looks at the Behavioural Theory of the firm, an alternative to Economic Theory. The
main thrust of the theory is that decision-making in a firm is guided by multiple objectives rather
- than a single objective. Hence, the firm in its decision-making tends to be a satisficer and not a '
© maximiser. The unit begins with a discussion of the key concepts and assumptions underlying the
behavioural model. The natare of decision-making process in a firm operating under uncertainty
with multiple goals and multlple products is explained. The behavioural theory is contrasted with
the economic theory. The usefulness and limitations of the main contributions in this model are
discussed.

Unit 17 focuses on Managerial Theories of the firm which can be regarded as extensions or
refinements of the Behavioural Theory. The firm is viewed as a coalition where the main
objectives of top management, who weild the real power, is to harmonise the conflicting interests
of various parties associated with the firm. In this lies the top management’s own vested interests
to assure their continnance in power. The unit thus begins by examining the bchaviour of a
manager. Three main contributions in the managerial model have been selected for discussion.
- Their underlying assumptions and differences have also been examined. The managerial model
is then compared with the economic modei of the firm. Some comments of general nature on
managerial theories have also been offered.

Unit 18 examines profits, common thread found ia all firms trying to survive in the modern market
place. The concept of profit and its importance are explained. Then, measurement problems
-are reviewed to highlight the difficulties in conceptualising the ideas of profit in an environment
that involves inventories, depreciation and price fluctuations. Alternative explanations of profit
are discussed. The need for a profit policy in the context of profit planning and control is
emphasised.
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15.7  Additional Readings
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15.0 INTRODUCTION

An oé.fcrview'of the piicé—'output decision'analysis in the preceding block brings out cleasly the
significance of concepts like markets, firms and industry. The decision process depends on the
nature of decision environment characterised by factors like the nature of market, the number

© of firms and the size of industry, In analysing this set-of factors, the economists have made a -

host of assumptions and have constructed a veriety of models. ‘It is now time to take stock of
all those assumptions and models together in the framework of a theory and then examine its
emperical relevance. After all, in managcrlal econumms, we hope o get an appropnate blend of
‘theory and practlcc :

15.1 OBJECTIVES

On reading this unit, you should be in a position to - .
o understand better the economic concepts of market firm and industry
o state the assumptions underlaying the cconomlst’s tneqry of firms
» develop a critique of that economist’s 'thécry or"modelf L '
@ suggest the neéd for alternative models '
s refine your analytical tools to apprux;mate real world busmess mtuatxons.

- 15.2 CONCEPTS OF MARKETS, FIRMS AND INDUSTRY

These concepts are crucial to the understandmg of thc econonust s theory of firms. Let us recall :
- these concepts with a bit of analytlcal rlgour

Markets : . o
You must have noted that traditional £Conomic theory dlstmguishcs the. followmg market
structurc :

) Perfect Competition refers to a market situation where there is a large number of firms
in the industry, producmg homogeneous products enjoying freedom of movement, having
neither transportation costs nor information costs, and selling products at a smglc prlcc .

- Although compctltjon is perfect, there is no rivalry among the individual firms.

'ii) Monopoly refers to a situation where a single firm constitutes the cntmc mdustxy Entry is.
~blockaded. The monopolist makes rather takes ‘the price. : : '

iii) . Monopohst_lc Competition exists i ina market with a large number of firms wh:lch individually
sell differentiated products . Thus. products are close substitutes, entry is free and easy in
the industry. Each firm en]oys some degree of 1 monopoiy power sub]ect to competmon from- -
the. rlvals ’
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V). Oligopoly exists in a market with small number of firms, groupei together, producing
either homongenous or differentiated products. Individual sellers are conscious of their -
interdependence and thercfore, take care of rivals actions and reactions in Ll variety of ways,
before designning their market sirategy and tactics.

‘Based on the description above, we may now suggest a market classification based on certain
criteria: '

a) Degree of product substitutability
This may be measured by the conventional price cross elasticity of demand (epy) for the
commodities produced by any two firms.

_ dQJ5 Pi
Psi = o+ 35

- It measures the degree to which the sales of the j-th firm are affected by chapges in the priée
charged by the firm in the industry. If this elasticity is high, the preducts of the'j-th and the i-th
firm are close substitutes. '

b) Degree of interdependence of firms

- This may be measured by the unconventional quantity crossJelastici_ty for the|products of any '
“two firms ’

e 9P8 Qi |
45 T 300 F; o

It measures the degree to which the price of the j-th firm is affected by change in sales of the
i-th firm.- The higher the value of this elasticity, stronger is the degree of inter&ependence.

c) Condition of entry

The ease of entry may be measured by

_ Pa—Pe
E = Pc

Where E = condition of entry
Pc = Price under price competition
" Pa= Acmal price charged by firms

The conditicn of entry is a measure by which the established firms in an industry can raise their
Pa above Pc without attracting entry.

- The market classification based on the above criteria can‘ now be rcproduced in the following
table. '

Market classification criteria

'Type of market Product substitutability | Seller’s interdependence { Rase of entry
it = Wi (s = HLE E = ke
Pure | Compcti_tion — o -0 : ;+O
Monopolistic Competition| O < e,; < « -0 I e
Pure 'Oligopo!y — O .< "‘ep‘ji < o |E=Q
. .Heterogeneous. Oligopoly] O < -ép,ji < a |0 < elpijt— < o E>.0 -
~ Monopoly*. -0 ' =0 - -Bfockaded entry

*This is from Modem Microecononics (2nd ed.) 1979 by A. K@utsolyiannis, p.7.
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- Activity 1

a) Bring out implications of the table. Be sure to work out the logic of reasoning in detail.

------------------------------------------------------------------------------

..................................................................................

¢) Redefine Bain's concept of “Barriers to entry” in terms of E
oy

Industry

_The concept of an indusiry has been developed to include firms which are in some form
of close relationships with one another. These fimrs belonging to a group are behaviourally
interdependent. The economists talk about ‘individual equilibrivm’ in the case of firms in
contrast to ‘group equlllbnum’ in the case of an industry. You may recall-the condition of
equilibtium in case of an mdmdual firm is MR=MC, but that for an mdustry is AR AC The
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double conditions of equilibrium are generaily satisfied ohly in the long-run. In the short-rum,
the firm may be in equilibrium without the industry being in equilibrium; and this wiil lead to -
all sorts of adjustments, depending upon the nature of market.

. The concept of an industry serves a lot of _purposcs.' Firstly, it ‘helps us to group the firms in
terms of some criteria. Secondly, the concept of industry makes it possible to dérive a set of
general rules from which we can predict the behaviour of competing members of the zroup
that constitute the industry. Thirdly, the concept of an industry provides the framework for the
analysis of the effects of entry on the behaviour of the firni and on the equilibrium price and
output. Fourthly, the businessman designs his strategy and tactics in view of the industry they
belong to. Lastly, the Government policy is designed with reference {o industry; most policies are
industry-specific. Since the concept of an industry has a lot of operational use, it if nieaningful
to classify industry on the basis of some critieria. Normally, there are two eriteria of industry
classi.f:‘waﬁon:

i} Produnct Criterion: The firms are grouped in an industry if their products are closg substitutes.
You can talk of both "economic” substitutability (in the sense of similar price change). Such
substitutabifity can be measured in terms of price cross-elasticity of demand, epy;.

ii} Process Criterion: © The firms are grouped in an industry on the basis of similarity of
process-technology, use of raw materials, methods of production, channels of dis{ribution ete.

In general, all decisions of firms (price, output, product, style, advertisement, investment etc.)
are taken in the light of actual as well as the potential competition by new entrants. This sﬁggests
that product criteria as well as process criteria should be integrated in analysing the market
behaviour of firms, o

Activity 2
a) Restate the following concepts in terms of the concept of marginals and averages:

i) Price-cross-elasticity of demand:

..............................................................................
L I T T T T

L R R R T T T R T

.........
.........

-------------------------------------------------------------------------------
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¢) Name the criteria by which the following industrie:s can be (I"I,haracteris_ed. :

Indusuiy o Cr'it't_ér_ia‘ .

Textile

-Heavy chemicals

Cépital Goods

Engineering

Small Scale

Electronics

fron & Steel

Fertiliser .

Petr_o goods

Automobiles

d) Can the same industry be classified in terms of both preduct and proces s criteria? Givf:
examples guroting other than listed ir: the above table.

153 RATIONALE FOR THE THEORY OF FIRM

Tt is now clear that the firm is a constituent element of an iy lustry. Firms of different sizes, -

jocation, ownership, efficiency constitute an industry. ‘The imr aediate environment of the fifm
-is thus limited to what happend to the industry it belongs to . Industrial environment and its
scanning explain the economic behaviour of the firm. Howeve 1, we often observe that different
firms belonging to sarne industry, facing the same market env’' yonment, behave differently. That
is why the theory of firm is necessary . '

“"The purpose of any theorj is two-fold. First, it must explair1 what exists. Second it must enable
us to predict what. does not exist. Thus a theory must b ave both explanatory and predictive
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values. Explanation presupposes a logical reasoning used for analySi's—startiﬁg ffom a set of
- assumptions to denvq a set of generalisations. Prediction implies the possibility of forecsting
based on observations. The validity of a theory (or the models it constructs) may bt judged on
“ the basis of several criteria: its predictive power, its consistency, realism of its Jsr;m._ll:stloﬂs, its
. generality and application, and ifs simplicity. There is no general agreement. regarding which of
t. he above criteria is more important. For exarnple, milton Friedman emphasises the predictive
va lue, while Paul Samuelson emphasises the explanatory power and realism of the assumptions.

The. * purposz of the theory of the firm is to provide models for the analysis of the decision making
_in th'e firm i various market structures. A theory of the firm needs to expldin the whole range
of pri "ce-outpu?{ idetisions-how the firms set their price, decide their product line, advertisement.
expens ‘es and sales promotion cfforts research & development expenditure and o on-str. ateglc
as well as tactical decisions. C

it is expe 2cteid that a theory of the firm must have' a minimum degree of generality so as. to be
applicable * to the behaviour of a "group” of firms rather than a particular firm. Individual case
studies are ' important and relevant, but several such- «case studies are requu ed before a theoritical
model of tl behd\ﬂour of firms may be constructed.

Over the yea s, markets have grown in terms of their compiexity, and so have grown|the industries
in terms of t} wir variety. In their attempt to approxiniate the real world, the theorists have also
develeped the it models at different levels of aggregation detail and sophistication depending
‘upon their pur, ¥0se. As a result we have today a variety of models explaining and predlctmg the
behaviour of fin ms. These modds can be classified mto three sets of theory

& Economic The, 20y of the firm
© Behavioural The 2oty of the firm
¢ Managerial Theo ry of the firm

And the interesting ¢ ‘o1t is that these theories are still in the making, because real w’orld practices
still defy the existing theoretical constructs. -

In this unit, we hope t o limit ourselves caly to the economists theory of firms, as other theories
will be deait with in su. bscquent units in this Block.

15.4 ECONOMIST, S THEORY OF THE FIRM SR

In the previous Block, you ' have been already exposed to the details of this theory. Yiou have seen
how the firms take or ma ke price-volume decisidn_s, ander different forms of market structure
like perfect competition, m onopoly, monopalistic compctition-lai‘ﬁe group and small group ie.,
oligopoly. There are other . forms of market as well as such as monopsony, bilateral monopoly
and so on. Such analysis incfudes both product markets and factcr markets. In what follows,
an attempt is made to provi-de an overview of all these models and thereby summarise the
economists theory of the firm in terms of the following propositions. ' '

1. The firm is a transformation \niit. The economists use the term " irm1" i1 a very general sense.
Any unit which transforms inp it into ouput is called a firm; it may mcl ude anagricultural farm,
a manufacturing unit like fact(ries, mines, a commercial enterprise, ;I uonsultanc*( fitm, bank,
a hospital or an educational i1 stitution’ and what have vou. The only requirement is that it .
must transform a set of inputs I: 'ke men, machines and materijals into a fl ow of output-finished
or. semi-finished, consumer goou 1s or capital goods, geods or services. Thus every firm has a
"transformation function” which defines its economic acti,x’dty and technological process,

2. The firm underiakes transformati on of factors into prodm't to create surplus valuL Transfor-
matlon is economically meaningless if it does not add to value. Inthe process of trall;sformatlon,
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the value of cutput must exceed the value of input, thereby creating a "surplus”. In otheE .
words, there is no point in transforming log of wood into a set of furniture,if furnitures donot
command a higher value in the market, compared to wood. Through transformation, the firm

can add "form-utility" just as through fransformation, the firm can add "place ufility” to iis

product, adding such utilities enhances the market value. In modern terminology, the ‘saiplus

value’ is renamed as prefit i.e., the surplus of revenue (value of output) over costs (value of

input).

The firm not only makes profit, rather it aims at maximum profit. The basic objective behind

a firm’s transformation activity is profit maximisation. Profit reflects the firm’s operational

efficiency; profits distributed by way of dividends satisfy the shareholders; retained profit is

the source of interna! finance necessary for the firm’s expansion and replacemerni programme.

Considering all these, larger the profit, better it is for the firm, its survival and growth.

Therefore, all firms aim at maximum level and maximum rate of profit. Profit maximisation

thus guides the firm’s activities.

In order to maximise profit, the firm follows the equi-marginal principle, MR = MC. You
may recall that profit is the accounting difference between iotal revenues and total costs.

T=R-C . {i)
Since revenues R and costs C - both depend on eutpui (3, we may rewrite
7{Q) =R (Q) - C(Q} : S 1§
It
dr - dR :
follows = a0 = [E- — g-g-] . T e (i)
&£ &R 2C o
and . 307 = [3322 :Q2] (v}
By the first order {equilibrium condition}, we set (jii} equal to zero and thus get [[,_% — %-] .

= MC (marginal revenue = marginal costs)
By the second order (stability condition), we should have (iv) < QO = -3%‘: > (0 ie. rising MC

These conditions of a firm’s equilibrium hold irrespective of the nature of market struciure
{o which the firm belongs. In contrast to the firm’s equilibrivan condition (MR = MC), the
industry’s equilibrium condition is {AR = AC) ie., what economist’s call “normal profit”; unless
all firms earn this “normal profit” (no profit, no loss), the structure of the ndustry continues to
be unstable because of the firm’s movement in or out of the industry.

The market environment of the firms is known completely. There is compleie knowledge
about the firm’s size, product and. factors, also about demand, supply and prices, the structure
of the industry, rival’s number anid moves. Finally, there is also some ditinite knowledge about
the time perspectivc-—short—fun or long--run~in which the firm is operating. In other words,
the firms can identify its market, perfect or imperfect. The firms knows the market conditions
and understands them so as to design its market policies. The firm does not have to incur any |
information costs to obtain knowledge about the market environment. In other words, the
firm operates in the world of perfect knowledge and certainty. Most of the economic models
have been developed under the assumption of certainty, though iateiy some models have been
specifically developed to deal with uncertainty and imperfect or incomplete knowledge about
the market. :
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6. Based on the knowledge about the market, the firm decides on ifs operational variables
te maximise profit. The firm knows Iits‘objectjw:s and constraints; and accordingly the firm
follows eptinrum decision rule to operate on the relevant variables. For example, um‘er perfect-
competition, the firm is a price taker. Under imperfect competition, the firm is a pl‘ice maker.
If demand elasticities differ bétwécn markets, the firm is price- discriminator. Sometimes, the
firm acts as price-leader or price-follower, depending upon the market situation. Sometimes,
thie firm v,i‘orks: in terms. of nnn-pric# factors like advertisement and seliing costs) typical of
menopolisticc'{)mpetition. The firm may operate on real/physical variables like uantity or
quality of the product rather than p;‘r'icc variable. The choice of operational decision variables
ultimaiely depends on the nature of the market. '

.. Thus the economists’ theory explains the adjustment process of the decision variable of the firn;
it also helps in predicting the fiem’s behaviour under 4 set of given assumptions.

Activity 3 .
a) State the basic propositions of the economic theory of the firms.

L R T T T T T

-------------------------------------------------------------------------------

by Take each proposition and comment on ifs real world applications.
¢) What is the purpose behind the theory of the firms?
............................................ RPN P
Y
%
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d) 1dentify the objectives. and the constraints for the foilovﬁng firms.

Firms ) R Objectives S Constraints
) I . :

ONGC '
NTPC

NTC

SRI

DCM

Escorts

1 . .
2} Can a firm control price and output simultaneously? Can you think of any other operational
| .
variable? S :

---------------------------------------------------------------------------------

T R R e I I I L L A

15.5 A CRITIQUE CF THE ECONOMISTS’ THEORY

We will begin by identifying the basic assumptions underlying the economists* theory. We would
like to restate them candidly so as to comment on them and their real world validity. In the
process, we may indicate aiternative approaches (hypotheses) to the cconomists’ theory.

If you examine the propositions which we have stated in preceding section, you will find that
there are two basic assumptions underlying the econormists’ theory :

i) Motivational Assumpiion
i} Cognitive Assumptibn

The motivational assumption is summarily stated in the term “profit maximisation”. The motive
or the driving force behind the firms activity is profit. The objective of the firm is, therefore, to
maximise profit. This assumption, in its term, has two aspects : First, the firm maximises profit
and no other decision variable. Second, the firm maxlmlses profit and maximisation describes
the behavioural intention of the firm,

The cognitive assumption is stated in termslike “complete knowledge” or “the world of certainty”.
The firm has perfect and complete knowledge about its decision environment and:that is why it
can act rationally to operate on a decision variable as per the optimum de(:lsmn rufe. In other
words, the firms are able to recognise the market environment they are |m This assumption
implies zero information cost ie., there is no cost involved in obtaining perfect and complete
knowledge. This is also means that the market. enwronment is a risk-free world; there is no
uncertainty; everything there is known, definite, calculate -and predictable. .

Both assumptions have attacked by several authors. Let us review them cacegorically.




With regard to the motivational aésiimptions, they have raised two related but fundamental
questions: ‘ ' '

&) Do firms really maximise profit?

b) Do firms only maximise profit?

~ The real world observation suggests that profif is not the soic variduic in the objective function of
a firm. The firms may have other goals also such as production, inventory market sharv.J, consumer
cansciousness, social Icsponsibility and 50 on. Also, the firms need not always "maximise”, but
cnly "satisfy"; they may be only deliberative in their approach.

In view of t,‘nis' general observation and criticism, a sct of alternative hypothoses have been
siggested by authors, some of which are quoted below: '

1) Firmsintend to maximise not a single variable profit furiction but a general preference function,
considering the profit interests of various groups like owners, shareholders, managers, workers,
consumers, government ete. (Popandreou)

ii) In view of lo_ng—run survivals, the firms aim at organisational securitif and stability. {Rothschild)

ii) The firms are interested in ‘safefy margin’ particularly when market competition is confined
~ among the few. (Fellnex) '

v} Firms sacrifice profit objective because of reasons of financial control; firms go fLr internal
financing out of retained profits so that they can keep financial conirol over their operations.
(Reder) _ '

v) Business firms (like banks) attempt to keep liquidity reserve sufficient to assurL‘ a soung
financial position and retention of control. Liquidity Considerations are combined Lvith safety
and economy consideration. (Cooper)

vi) Firms often trade-off between profit and leisure. More profits you seek, less leisuré you- have
at your disposal; firms therefore, aim at an ideal combination of profit and leisure|in view of
organisational safety and security. (Scitovsky) '

vii} Business fivms often are found to maximise sales revenue subject to the constraint imposed
by a target profit set exogeneously. In the dynamic context, the firms aim at stabie growth of
revenue and profits are then endogencously detérmined. (Baumot)

viii) Firms do not maximise profit, they only maximise the utility involved in managerial discretionary
nower. (Williamson)

"ix) Firms aim af balanced growth subject to financial and managerial constraints they face] (Marris)

x) Oligopoly firms arc not interested in maximum profits, they are only intercsted in stable market
shares and reasonabie regular flow of profit attached to it, they may thus share profits and share
markets 50 as to occupy slowly and gradually the position of a market I¢ader. (Sta]Lkleb@rg)

xi} Firms’ behaviour is often ‘satisficing’ rather than ‘maximising’ satisfaction depending on the
match between their aspiration and actual performance. (Simon) -

' ‘This is just a suggested list. There are many more hypdthescs. For example, it is spmetimes
observed that firms may sacrifice profit in view of their social responsibilities; Sometimes they
are concerncd abouf oniy ‘customer service’, ‘pollution control’, vulnerable sections of the
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society—"mass We]fdre’ ‘self sufficiency’, ‘autonomy’, eic: some of the considerations may run
countcr to proﬁt motive. This is oftén true in case of our public sector units.

Let us now come tv the other assumption. The cogmuve assumption is also not tenable in reality.
Business decisions are meant to cope with chdnges Most of these changes are unknowi. The
order, direction and! impact of the changes can never be definitely known. Thus the decision
environment is full ¢f risk and uncertainty. To assurne perfect knowledge is, therefore, highly
unrealistic. In other words the firms operating with imperfect knowledge cannot hope to work
for maximum profit. The economists have been mostly considering production costs and selling
costs in calculating thizir profits. The neglect of information costs is not justified. There is
the cost of collecting, processing, storing and disseminating information in view of firm’s own
interest. Thus computer. based management information system has developed and no modern
firm can assume zero mfwrmatlon costs. The firm has to szarch for information flow and chocse
the relevant information Vo -direct its course of ecanomic activity. In view of this, a few more
hypotheses have been sugg ested:

i) The theory of choice and' the theory of search thus becomce two cssential parts of the theory
of business firm. (Savage :ind Small)

ii) The firms are "deliberative” rather than "maximising” in their attitude. (Gordon and Margolis)

ili) A thecry which assumes kno wledge of what cannot be known is clearly defective as a guide
to actual behaviour of the firn1. (Bouiding)

iv) Inthe absence of knowledge cos 1cerning entrepreneurial horizons and expectations, the profit-
" maximising construction becoms 's an empirically irrelevant tautoiogy. {Popandreou) -

v) Firms do not maximise profit; in 1"act, they cantiot maxirise profit, because they do not know
what is the maximum to aim at. 1n reality, they follow short-cuts and rules of thumb rather
than the marginal principle of px'ot'it maximisation. (Hall and Hiteh)

If you consider the last three propositiy3ns above, you wiil il find that rhey constitute a vehement
attack on the economists’ theory of the fi.tm. You may wonder why the: economists do not defend
their theory. This is exactly what some ece )nomists have done. They h.ave tried to rehabilitate the
econmists’ theory. Milten Friedman, for ¢ xamplc, has ar gued that the test of a theory depends
on its explanatory and predictive value. Thl = soundness and significance ‘of a theory depends ornt .
its operational use, its underlying assump[m ns cannot be the relevant point of attack. Machlup
has defended the orthodox economic theory * of the firm as reasonable; the -profit maximisation
considerations do guide business decisions; it is a subjective consideration, not capable of being
measured objectively. The marginal prmuplc*' if necessary, can be modified by fhe more general
principle of incrementalism. Incremental corce pt and reasoning often guide bu.siness decisions.
Horowitz has reconstructed the economic thewrry -of the firm under uncertainty™ “Thus profit
maximisation hypothesis can be extended to tzike: care of risk and uncertainty in th ¢ real world.
The recent developments likc game theory, ecornot, netric theory, theory of nrobability: md economic
decision models—all go to strcnglhcn the profit- 1ma; zimisation hypothesis of the traditio nal theory. .
In fact, alternative developments such as behay jou ral theories and managerial theon es of the
firms also do not substitute but only supplement. the econormnic theory of the firm. Tn sut ‘Sﬁqﬂeﬂt
umts we will examine this observation. For the tinne being, we can say, based on en pirical
observation of "excellently managed firms” that fir ms . may not always maximise profit, bu.'t they
do have a profit policy. Thus profit may or may not ent er explicitly the objective function; p. ¥ vofit
may be in the form of a constraint rather than an object-ive, yet profit js an index of operatio. 1Al
efficiency of the firm and therefore, fir.ns do have a ‘defn aite policy about the size, rate, sourc. =8
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and allocat.lon of profits No firm can;do \wthqut a profit policy. In the long-m n
as a motivational force, though in the smort—run other goals may assume importan
-goals may also be related dlrectly or indirectly to the profit goal. In.realistic ¢
has multlple goals and mulhple cons1 raints, The goal programming techmqu" c3
3 dependablc tool for analysis of CCO"IOmlC behaviour of the firm towards pi oﬂt

o
Actwlty 4

a) Evalua‘te Friedman's posmon wﬂh 1espect to the economlc theory of the firy
relevant reference)

P tr i s E e e e e Y e s s

--------------------------

LR LI N PR AR

b} Why is the cognitive assusmption lindetlyipg the theory of the firm not te

c) Llst a set of Ind1an ﬂrms undet the following two categr mes
Pmﬂt-mmmtsmg

L T T dtErane . AR e R s b dmar e s

B o T T T o

‘h;able?’

Ao eamaa

----------------------

eroﬁt remams

ce. And these
ases, the firm
n still provide

maximisation,

m. (Read the

156 SUMM ARY

The ﬁrm is “the microievel decnsmn-maklng l,lmt emstmg within an mdustry and a market
enwronme' at. ‘The decision-making process’ ef the firm is very complex it depends on the natire .

and efficic ; .ncy of the firm itself. Tt is very diffic ALt to generalise on the economic bel

aviour of the

firms. Y &t the economists ‘have attempted t’ms generalisation at the cost of oveér-s

- The e ynomists have put forward the prof it maximisation hypothesis which! they|

mphﬁcatlon
think, holds -

good " srrespective of the nature marked ar d its perfectnon, irrespective of the tlme-perspectlve .
i~ran or long-run, lfreSpectwe of the dlﬁ lerences among the firms and the industry to 'which: _
the' y belong, There may be questions on ‘thé yealistic nature of the underlying assumptions of the
€C gnomists’ theory, but its explanatory rangd ;predictive value is 1mmense Quite a few alternative -
typotheses alternative to profit maxi ﬂ'llSctthl"l have been suggested tut’ some how they stil-

I
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remain hooked to the concept of profit. In fact, even behavioural 'and. managerial theories seem
to suppleméﬁt rather than substitute altogeiher the economic theory of the firm. This is what
~ we will examine in the next two units before returning to the conceot measure and status of
profit in our managerial economics. '

15.7 ADDITIONAL READINGS a | .

Adhikary, M., 1987. Managerial Economics, Khosla Publlshmg House New De[hi {Ch. HI,. )
Section 3& 4). ‘

Anthony, N.R,, 1960. "The trouble with Profit Maximisations "Harward Business Review, Nov. .
& Dec. 1960. pp 126-134.

Friedman, M.,‘ 1953. "The Methodology of Positive Economics” in Essays in Positive Economics,
pp- 3-43. '

. 15.8 SELF-ASSESSMENT TEST

1) State and explain thc assumptions underlying the economists’ theory of the.firms

2) "Intheory, we assume perfect competltlon and profit maximisation, in real:ty we find neither” L.
—Comment. .

3) What is a theory? What is its purpose? How can you judge the validity of a theory? Tlustrate
your answers to these questions, with reference to the economist’s theory of the firm. -

4) The actual economic behaviour of the firm cannot be explained with or without the concept
of profit. —Comment

5} Make a list of firms. Classify them using source criteria like product or process. Now examine
their objective and constraints. Finally comment on the usefulness of the profit-maximisation
hypothesis.
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163 ' Simon’s Satisficing Theory

-16.1 INTRODUCTION

162 OBJECTIVES o |

UNIT 16 THE ;_BEHAVIOURAL THEORY OF THE|FIRM

‘Structure

161 Introduction |
16.2 Objectwes

164  Some Comments on Simon’s Mede] .

165  Basic Concepts in Cyert and March Model _
16.6 Decison-making Process in ‘Cyert and March Model
16.7 Cohen and Cyert Model of Behavmurlsm ' o
168 A Critique of Behavioural Theory

16.9 Summary

1610  Additional Readings .

16.11 Self-Assessment Test = .

The traditional economic theory has been challenged on a number of accounts and in its place.
Some authorities have come up with the behaviouial theory of the firm. The behavijoural theory
re:examines the concept of firm and its environment; it analyses its decision-makin, process and
consequences. In the process, it provides an alternative. to the . traditional thinkir g about the
firm and its activity. For example, it suggests that the. ﬁrm is not a single-goal decision-making
unit, rather it is a multiple- goal operating unit such that in addition to profit-goal, [the firm has

~ also other goals like production goal inventory goal, sales goal and market shar¢ goal. Such
: goa! formation is an interesting process In the process of forming demand -goal or what is’

called ‘aspirations’, the firm-has to sausfy different groups of conflicting interests. Thus the firm

emerges as a ‘satisficer’ rather than a ‘maximiser’, _ '
work may

. The behavioural theones started developmg in the early 1950s. Some of the semin

- be traced in Slmon s classic article, "A Behavioural Model of Rational Choice", published in
"the Quarterly Joumal of Economics irt 1955. This theory has subsequently | been elaborated by
Y\+ reproduce .

Cyert and March with whose names it has been associated. In what foliows, we 8
a simple model of behawourlsm as constructed by Cohen and Cyert

On reading this unit, you should be able to _ S : ‘ :

. ",Ionderstand a few key concepts of the behavioural theory
s state clealry the assumptions underlying a behavioural model of the firm

® describe the decision-making process |n 4 multl-goal multi-product firm under uncertainty,
operating in an lmperfect market

e have an insight into Simon’s model as well as of Cohen .and Cyert
9 cohtrast the sahsﬁemg ‘behaviour with the ‘miximising’ behav;our of a ﬁrm
e take stock of the contributions. and lrmltatlons of the behawour theory of the ﬁLm

16. 3 SIMON’S SATISFICING THEORY

. Inadequacy of the economlsts theory of the f1rm prompted Wnters in othcr dlsc1p[1nes to develop
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alternate models explaining the economic behaviour of the firm. One of the first of these Was
Simon’s in 1955. " o '

Simon argues that businessman raust always have imperfect knowledge on which to base decisions;
that if full knowledge was available, the calculations involved in decision-making would be too
complex to be practicable; and that given this and other uncertainties surrounding decison-making
in reality, businessmen can never know whether they are maximising proﬁts or not. Instead
businessmen only “satisfice”, they do not "maximise”, they aim mcrely at satisfactory profits.

- According to this line of reasoning, the firm; are satisfiers rather than maximisers . These firms
are satisfied if their expectations or "aspirations” are achieved. '

Accordiﬁg to Simon, organisation behaviour and individual behaviour are comparable. Like an

“individual every organisation has its own aspiration, achievement, success or failure record and
its aspiration levet mechanism is set to work in view of its need, drive and attainment of goals.
Firms make periodic review of their goals. Firms may face three atlernative situations:

i) The actual performance is less than the aspirations
{} The actual performance 1s equal to the aspirations

i1) The actual performance is greater than the aspirations.

he first situarion may be due to incomplete information about the future and the firms initiate
the process of improving the quality of information. It is possible that the aspiration level has
been pitched too high. The achievement level may lag behind the aspiration level because (a)
there are wide fluctuations in economic activity, or (b) there is a qualitative deterioration in the
performance level. Either way, there is {flaw in information tlow.

The second situation, when achievement matches the aspiration (targets) the firm is more or
Jess satisfied. No action will be taken except to review that the aspired targets have not been
pegged too low and that the firm's potential performance has been rightly estimated.

The third situation speaks of commendable performance by the firm. The firm is satisfied but
there is a need to ensure that, the quantifative achievement is not the outicome of decreasmg-
quality of performance. In this line of reasoning, it is suggested that we should question success
rather than failure; guestioning failure is normal, but questioning success is rare. When the firm
critically anaiyses its success, it is in a position to detect the guality of its performdnoe thls may

T

enable the firm to design its future policy more efficiently. S T

Tt foliows that except for the firsi situation, the firms remain satisfied. Faced with the first
situation, the firms will have to erganise "search activity” and "choice” to improve information
flow. If neither the search behaviour nor lowering of aspi'ration level results promptly enough in
the achievement of "satisfactory" situation, then the fi'nﬁl’s behaviour pattern will become one
of apathy or of aggression. ' ’ ‘

16.4 SOME COMMENTS ON SIMON’S MODEL

1In analysing the economic behaviour of the firm, Simon has bascd his analysis on the analogy
between individual psychology and organisational psychology Simon’s theory seems plausible
because it s consistent with psychological theories of motivation which suggests that human
action stems from drives, and that these actions terminate once the drives are satisfied. Thus
Simon’s model envisages a marriage between economics and psychology. Secandly Simon’s
mode! is quite consistent with empnrncal ohservation of business behaviour such as tendency of
businessmen to set prices on the basis of costs plus a mark- -up designed to generate "reasonable
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. AT, o
proﬁt" or the tendency of b1g companies to state their. proﬁts targets in.t rms of earnmg a.
satlsfactory return on capital employed

. The main drawback -of satlsﬁcmg theory is the- d]fﬁeult of making an operat onal statement of .

* what is to be regarded as a "satisfactory” level of performanc:e& Some critics argue that this

“approach seems léss satisfying than the profit maxmusmg model which suggests an optimum level
of profit consequent upon the operation with the decision variables. Tnstead jof one "optimum
levei” there may be many "satisfactory levels™ depending upon the groups wh#h take interest in
the firm’s actmty In thrs case, the operational value of Slmon E model 1s nil or neghglble

'The firms activity has to aatrsfy a number of groups Unless good d1v1de+ds are paid, the
shareholders will be dissatisfied. Unless fair wages are paid, the Workers will be dissatisfied.
- Unless low price is charged, the consumer will be dissatisfied. Unless attract ve returns result
from investment the owner will be dissatisfied. Unless good pay and perqursl es are given, the
‘salaried managers will be dissatisfied. Unless tax returns are paid, the Government will be
dissatisfied. Thus, the firm, has to choose a partlcular prof t level and rate, s which will "satisfy"
onc and all. This may not be operationally feasible.

Activity i !
a) Recall the list of concepts, common to the analys:s of both md]mdual beh_aviour' and .
orgamsatlondl behaviour. : N S0 o

b) Baumol has a hypothesrs that the firms maximise revenue subject to the constramt 1mposed'
by a target profit. To what extent can this hypothesrs be 1ncorporated fwithin the framework
~of Srmon 8 model‘? Give reasons for your answer. )

L €) Visit some firms personally and interview a few selected ‘executives, 'Whom and how do
their ﬁrm’s "satisfy'? Examine the response agamst Simon’s model, |

-'uo-.-u--o--g--na----.o--.--'v---ue-.—-co-----.o--.t---uc-onn-un-..nc




‘these concepts are:

16.5 BASIC CONCEPTS IN CYERT AND MARCH MODEL

_,In their book A Behavioural Theory of the Firm (1963) Cyert and March have focused on
the decision-making process of the !arge multl-product firm under uncertainty in an imperfect )

market. In such firms, ownership is dzvorced from management. Cyert and March show their
interests more in.the deusmn—makmg prooess than in the motwataon, profit maximising or
satisficing, of such firms. ' :

There are certain concepts, ba:;;c to the understandmg of Cyert and March Model. Some of

Firm as an adaptlve rational system has the followmg propert1es

iy There exists a number of states of the systcm At any point, thc system m some sense
‘prefers’ some of these states to others.

ii) There exists an external source of dlsturbance o'r "shock" to the system. These shocks
cannot be controlled. :

iii) There exists a number of decision variables mtema] to the system These varlabics are
_control]ed according to some decision prmmple

'iv) Each comblnatlon of ‘external shock’ and mternal demsmn varlahle changes the state of

. the system. In other words, a new state is decided by the existing shock from the external
environment and by the decisions taken and executed from within the firm.

v) Any decision rule that lead to a preferred state is more likely to be used in future than it.
was. in the past. :

In view of these propasitions, We can say that :t_he rationality on the part of firm's behaviour -
suggests that the firm, operating -with its internial decision variables, adopts itself to changing
external .shocks and thus a new state results and the system continues through changing states.

_ Firm as a Coalition is another view about the firm’s behaviour. You have already seen that

the firm has to satisfy various groups— consumer's, -workers, shareholders, owners, managers,

suppliers, financiers (institutions), Government (Bureaucrats and Ministers) and so on. If a firm

is operating successfully, it means that the Coalition of groups of conflicting interests is working
satlsfactorlly 1t is this Coalition within the orgamsatron which has to be maintained so that the
firm survives and grows eventually. The growth of the firm may strengthen or endanger the
Coalition depcndmg upon how the vested mterest-groups are satisfied.

Orgamsat:on (Joal has reference to the ob_lectlvc of the firm. lee individuals, orgamsat:ons aiso
set their goals to direct their respective business activity. The Coalition members together decide
on the goal and the goal-directed activity of the firm. Several points regarding organisational _

_ goals shouid be noted:

-} Goals are demded upon by the 1nteract10n among the Coalmon members,

n) ~ All resolutions of goals within the Coaht;on are not made b‘y money.. Rather many side
payments are made to Coalition members in the form of policy commitments.

i) Some goais are stated in the form of normative dictum.

) Some goals are stated in non- operatlonal form




v) When goals are stated in the form of operationai targets, it is possible to conpare "aspirations”
with "achievements”. Such comparisons, particularly periodic review, hell‘f the Coalition to
revise goals and review its aspiration level mechanism. '

\ﬁ) The firms mosﬂy have multiple goals, rather than a single profit goal,

Organisatienal slack: A Coalition is viable if the paymenis made to variois 'CJoali-tion members
are adequate to keep them together in the organisation. If encugh rescurces exist to meet ail
demands, the Cealition is a feasible one. However, because of frictions in mutual adjustment

‘of payments and demands {aspirations), there is ordinarily a isparily between the respurces

“avaitable to the orgamisation and the payments reqguired to maintain the Coslition. This

wr

difference. between available resources and required payments is called "orgahisational stack".
Slack consists in paymenis to members of the Coalition in excess of what is reqf.lired to maintain
the organjsation.

When firms operate under market imperfections, many forms of sfack exist. The sharehclders
raay be paid dividends in excess of those which are required (¢ keep them within the organisation.
The workers may be paid wages in excess of what is needed required to keep them committed
to the firm. The executives may be paid salaries more than what is geeded|to prevent them
from leaving the organisation. The customers may be given price discount in [excess of what is
required to purchase the product. Al such excess payments are slack expenditures for the firm.
In traditional economic theory, at least in equiljbrium, such slack is zero, but in behavioural |
theory slack is positive and it has a constructive role. Slack payments keep [the Coalition in
existence. Organisational slacks enable firms to adjust themselves (o gross shifts in external
environment. Slacks represent a cushion to ahsorb the shocks. Thus slack play hoth, a stabilising
and an adaptive role. ' :

Activity 2

- a) The Firm is a Coalition of Broups bf conflicting interests — TRUE OR FALSE? Explain.

............




. d) Bringout clearly the role of the followmg paymcnts as means for resolutlon of group conflicts
in an orgamsatlon - '

Money payments

€) Slack payments increase during periods of ﬂouri_shjng business and decrease du___ring‘.ﬁeriods
of bad business; Explain quoting real world examples. :

16.6 DECISION-MAKING PROCESS IN CYERT.AND MARCH MODEL

Organlsatlonal goals set by top- management are to be implemented by decision. Decisions are
taken/made at various levels of hierarchy within the organisation. From this standpomt two
levels of decision-making can be distinguished-one at the levcl of top management and the other
at the lower level of administration. : :

At the top management leVel

Given the organisational goals, and rcsources the allocation of these resources to the various
departments is decided by ‘the top rnanagement and 1s 1mplemented by the budget. Each
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. At lower levels of administration

department is allocated a ceriain portion of the budget, the share of the budget depending
mainly on the bargaining power and skill of the head of each department. The bargaining power -
is to a large extent defermined by the past performance of the particular departmerit. In this

+ process of internal allocation of most of the rescurces, the top management always retam some

funds for allocation at its own discreticn at any pomt of time to the best of its Judgement and

~ ability, The top managcmcnt examines and decides on the propesition (pmjcct) piesented to it

by the managers. Two crude criteria are set for the evaluation of projects:

i) Budgetary (finam:i_al) criterion: Availability of funds for the project
i) Improvement criterion: Contribution of the project towards modernisation etc.

In the above decision process, information is required to facilitate the decision-maker.| Information

is not without cost. Search has to be undertaken to locate and collect informafion Search

is a resource-absorbing activity, but it is not made on marginalistic rules {as suggested by the

trad]tlonai econiomics thoery). Search is directd to the particular area in which some problem

appears. Search is undertaken when and where a problem arises so that mininmy m resources

are spent in that actjvity. Information flow has a very 1mportant role.  Information determines

the aspirations (demands) of the groups, which, in turn, deterimines the scttm; of goals by
top management. Information flow has to be monitored to bridge the gap between asplranons

and achievements of the firm. Buft information flow often suffers from a positicn Dias; every

manager provides such information as would safeguard his individual position. Also| information

may get distorted, diluted and delayed depending on the channels of informaticr flow. ‘Thus -
the demsmns taken by top management may not always depend on adequatf' and appropriate
mformatlon

The decision process at lower levels involves various degrees of freedom of action: QOnce the
budget-shares are allocated each manager has normally considerable "discretion™ in spending
the funds aflocated to his department. For example, the sales force allocation is decided by the
sales manger; the organisation of {abour on the shop floor is decidged by the produciion manger,
Day-to-day decisions are simplified by delegation of anthority within each sechion m[ad iy simple
rules of convention which form the "blue print" of the organisatior. The adiminisreation siaff
at lower levels of the hierarchy "learn™ by experience and are helped by the “biue print” ruies

in making their decisions. Based on their experience, the lower leval staff Clearty| imow how,

when, where and how much of top management decisions to implement. Individual staff officers
adapt themselves in the context of developments within and outside the firm whlch itself is an
"adaptive rational system”,

16.7 COHEN AND CYERT MODEL OF BEHAVIGURISM

In this section, we briefly present a simple model used by Cyert and Warch as an illustration of
the decision-making process within a large corporation. Model refers to the case of a duopoiy,
with homogeneous output selling a single price ultimately. ' No charniges in the in Afcntory are .
allowed in thls model. The stcps outlined here are based on Cohen and Cyert (1965)

1} Forecast of rival’s reaction: The forecast is a straight forward extrapolation of the pagt

observed reactions.

ii) Forecast of firm’s demand: Future demand is an .extrapolation of past sales.

- iti) Estimation of costs: The current costs are asstmed to be the same as the historical (past)

costs, with necessary adjustments (mcrease) of slack paymcnts
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iv) Specification of goals: The firm specsﬁeq its profit goal, based on revenue and cost cajcu} atlons |
The aspiration level of profits may be taken as some average of past profits.

v) Evaluztion of achievements vis-a-vis goals (aspirations): The actual perfcrmance of the firm
is compared with the aspired goals as transtated in terms of the target variables like price-and-
~ output. If achievement matches aspiration,the firms is. satisfied; if it is not, then the firm is
- dissatisfied and starts a fresh decision-making process sometimes seeking an improvement in the
information system. .

vi) If profit goal is noi achieved the firm re-examines the cosi estimate because some costs in
the form of slack expenditure are under direct control of the firm.

vii) If the mew solution with downward adjustmenis of costs leads to targes profit it is adopted,

viii) If cost adjustments do not yield target profit, the firm re-examines its demand estimates:
An upward adjustments in initiai demand calls for a revision in saies strategy.

ix) Evaluation of new solation: If new solution with revised demand and cost estimates attains
the profit goal, it is adopted. If not, the firm proceeds o the next step,

x) Downward adjusiraent ﬂf aspirations: The firm rnakes downward adjustment m its profit goal
(aspiration levels). '

In actual practice, the firm has multiple goals. Profit goal is just one among them. Other goals
are: production goal, inventory goal, sales goal, market share goal etc. When the firm works
with multiple goals, in a goal programming framework, it works as a "satisficer” rather than a

"maximiser”. The goals change overtime dependmg on past achievements, dsplraﬂons demands
of coalition groups, expectations, shocks and slacks in the system etc. When failure occtirs,
search-is undertaken in that direction. Search activity yiclds market information which may be
used towards improvementin the firm’s performance. By information searches, the firm wants
to overcome market uncertainty (like changes in tastes, preferences and techniques). On the
" “other hand, Uncertainty of rival’s reaction is overcome by creating a "negotiated environment™.

Activity 3

Compare the behavioural theory with the traditional economic theory of the firm with reference
to the following parameters/concepfs. : ' '

No. Concepts/parameters ‘ . Economic theory  Behavioural
' ' : ' theory
1) Concept of firm
AT Motivational objectives
3 Decision rules
4} Decision process '
'5) - Decision variables
6) Slacks
7 Degree of uncertainty
8) Infcrmation costs
: N - Search activity
10 Echavioural feature

' 16.8 A CRITIQUE OF BEHAVIOURAL THEORY

The behavioural theory has made positive contributions towards the development of the theory
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_of firm.in several respects. Its main contributions are: -

. i) Ti provides an insight into the process of goal information. It takes avery'realistic'vie'w of the

- ﬁrm ds a coalition of groups of conﬂrctmg interest. “The resolution of conﬂrets isa step towards _

formatron of agreed goals to be’ 1mplemented th_rough managerral action. - |

i) Ti provides a practrcal view of the process of tlecrsron-makmg Settmég targets in view of

multiple goals, choosing instruments to -attain the targets, specifying the decrsron variables to

be operated upon, evaluating the -achievements vis-a-vis asprratrons orgamsmg search actmty to

~improve information flow towards better performance-these are all elements in decision-making "~ -

process and the behavroural theory has built them together in a loglcm framework which holds _

mreahty : o , . : i

1ii) ff deais with resouroes allocation within the firm, from behavioural angles | hitherto unexploited '
by the traditional economic theory. The resource allocation process reveals.the group dynamic -

process operating within the firm. But the internal environment is not emphasrsed at the cost

of external environment. Environmental shocks are adapted by the firm. !

- iv) The eonce'pts of ‘slacks’ and shocks’ have (remendous operatlonal ulse Slack payments,

T

in- particular, play a stabilising role for the ﬁrm and its orderly function. (]You may note that

the behavioural concept of ‘slack’ is equivalent to the economic concept of ‘rent’.. However,
‘Cyert and March deal with only one form of slack, the managerial slack, |but other forms of
orgamsatronal slack are cqually important and operaﬁonally useful). . ! :

' 1) The behavroural theory basrca]ly prov1des a srmulatlon approach to the comple)nty of the

' mechamsm of the modern multi- -goal, multi-product corporatlon Slmullanon, however, is a’
‘ predrctrve techmque it does not explain the behaviour of the Firm. It predrcts the behaviour
_ wrthout explammg any partrcular action of the firm.

iy The behavioural theory does not deal wrth mdustry equrlrbnum It: does not explain the
: _' mterdependence and interaction of frrms nor the way in which mterrelatronshxp of firms
leads to a stable equilibrium of price-output at the industry level. Therq is no discussion as
“‘condition of entry’ or effects of a threat of potentral entry on the behd\oour of established
ﬁrms . o . . . . Cy | .

. iii.) The behavroural theory eonoentrates on short—nm situatlon when search Flctlwty is orgamsed "

‘ona selectnve basis in problem. areas only Such search activities camtot explain dynamic

- aspects of mvent]on and innovation which have long-Tun implications. i
- I

iv) The plastucrty’ (readjustment) of the aspiration levels downwards when#ever' the targets are

not attained, deprives the theory of any objectrve critenon of measurmg the satisfactory
) performance of ﬁrms S - o : SRR

'V). No exact predlctron about the firm'’s behavnour can be made by the behavroural theory
The acceptance of satisficing behaviour renders practically the theorylmto a tautologrcal
structure, whatever the firms do can be ratlonahsed on the lrnes of satlsflcmg

) Cyert and March have based their theory on four actual case studles and two expenmentzd .

a |

studies conducted with hypothetlcal firms. Thus the empmcal base is too limited to fumi.sh
_the detalls of theorising.

i
|
i
|
!
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T Actmty 4

On balance, the behavroural theory, desplte some Ilmrtatrons has enabled us, to thmk of multi-
_goal firms, without re]ectmg the proﬂt goal In the present-day world, when the ﬁrms have. to
deal with so many constramts market and non- market wrthm and outside the firm, it seems .
loglcal to suggest that thelr approach s towards satrst'actlon rather than maximisation. Of course, '
- we do need more of emplrrca] research to enrlch the exrstmg beha\rloural theory

In India, we have a large number of Small flrms whrch are smgle product, smgle-entlty ‘Does
that mean that the behavroural theory is 1rrclevent" ICan you think of any concept or proposmon
in this unit whlch is applrcable to such ﬁrms : - : :

(You may like to orgamse a dlscussmn on he subject Are there no “shocks” for smali firms? _'
Do small f]l'ms pay no "Slacks“‘?} T o

' 16 9 SUMMARY

As an aIternatlve to the tradmonal econormc theory of the firm, the modern behavroural theory -
of the firm has been developed. The behavmural theory considers a large firm producmg multi-
product having multiple goals, operatmg under uncertamty in an imperfect market. Thus there
* are considerable differences between the économic and the behavioural theory. Some of the key'
concepts in this theor, are frrm as an’ adaptlve ratlonal system, firm as a coalition of groups.
of conflicting interests, shocks slacks etc The economlc firm maximises but, the behavioural
- firm satisfies in view of market uncertamtles and uncertainties relatmg to rival’s reaction. The
behavioural firm aims at brldgmg the gap between aspiration and achievement by monltorlng-
information flow through orgamsed search actmtres in problem areas. Despite making a lot of
:,_contrlbutlon towards a refreslung F:! new analysm of firm’s decision-making process and resource
allocation process the behavroural theory suffers from a set of limitations because it concentrates
on short-term perspectwe and it takes 51mu1atmg approach whlch can predict rather thanexplain
“the firm’s behavrour However the behavroural theory ‘does not really replace the traditional
theory, it only supplements and extends tradmonai theory For example, i m place of profit goal,
it considers other goals relatmg to productlon mventory, sale and market share. More emptrrcal
'research is needed to substantrate the theoretrcal hypotheses of behawourlsm

16.10 ADDITIONAL READINGS

- Koutsoyanms A, 1979 Modem Mtcroecoﬁomrcs Second edltlon, The Macmlllan Press Ltd.,.
New York (Ch. 18). ' ; g :

Cyert RM,, and JG, March 1963 A Behavraural Theory of the Firm, Prentrce Hall.
Choen K.J and R. M Cyert 1965 Theory of the Firm, Prentloe Hall: ‘Englewood Cliff

Simon, H.A 1955.. "A Behavmural Model of Ratronal Choice”, Quarterly Journal of Economics
(1955) . o
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16. 11 SELR- ASSESSMENT TEST

D

2)

Recall some uf ihe key mnceo*s and basic assumprlons underlymg the Behaw

‘of the Firm.

Examine clearly the role '_bf the following i_ﬂ the context of the Rehavioural T]

a) Slack payments '

. b}~ Search activities '

¢} External sh_ocks'

 Explain the process of—

#) goal formation - .

B - - . -+
b)_ conflict resolution . -

) densmn -making

: d)- achlﬂvemcnt cva;uanon

.

s

Compare and contrast the Bchawoural Theory thh the Ecommar Theory of
Comment bneﬂy on each of the follewing statements:

a) Taking z simniation approach, the behavioural theory can onij predic
explain firm’s bmavmur in many cases, it cannot even accurately pred
action. SR

b} The behavioural theory is short-sighted. Without taking a long-rmmn vi
possible for a firm to organise planning towards mininusing uncertainties
imperfect world,

¢) The firm ‘satisfices’ rather than ‘maximises’. Tt is a simple proposition, but

-psychology rather than economics in explaining the economic behaviour

oural Theory

1oy

th_e Firm.

rather than
ct the firm's

ew, it is not
typical of an

it emphasises
pf the firm.




UNIT 17 MANAGERIAL THEORIES OF THE FIRM

Stmcture
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173  Marris's Model of Managerial Enterpmc '
174 Williamson’s Model of Managerial Discretion
175  Some Comments o Managerial Theories

176,  Summary

177  Additional Readings

17.8  Self-Assessment Test

17.6 INTRODUCTION

Managerial theories of the firm can be considered as a subset of the behavioural theory that -
we have presented in the previous unit. As such, while analysing the cconomic behaviour of -
the firm, the starting hypothesis is the same: ‘the firm is a coalition {of managcrs, workers, -
shareholders, suppliers, customers, tax coll'ectors) whose members have conflicting geals which

must be reconciled so that the firm survives, Additionally, it is hypothesized that the most |

mportam member is the ‘top management’ because of its power in decision-making and access -
to information. The basic characteristic of ‘managerial business’ is the diverce of cwnership from
management. The owners are promoters and shareholders whose power lics in appoinfing the
§ Board of Directors, which in furn appoints the top-managemer:t. The top-management enjoys
considerable power in strategic and tactical decision—ﬂiaking, provided that the level of profits is
‘acceptable’ to the owners, the rate of firm's growth is ‘reasonable’ refative to the growth of other
firms, and that the dmdends paid out to the shareholders are ‘sufficient’ to keep them happy.
If these conditions are satisfied tHere will be ‘job security’ for top management. The divorce of
ownership from management permits the top management to deviate from profit- -maximisation
(which maximises utility to the owner) and pursie goals which maximise their own utility subject
to 2 minimum profit. wnstmm{ implied in the satisﬁcmg conditions stated in the last paragraph.

We Wﬂl present three models of managerialism' Baumol’s model of ‘sales maximisation’, Marris’s
. model of managerial enterprise and Wﬂl:amson s mode!l of manz gerlal discretion.

171 OBJECTWES

| On reading this unit, you should be able to:
e draw a linc of contrast between orgamsatlon behavicur and individual *nanager s behaviour;

¢ Understand the basic assumptlon underlying three dlfferent models af managﬁrs uu.]ty
ma}ﬂmlsatmn

e locate the differences among these models of managerialism;
o compare the managerial theories with the t’radit_iohal econormic theory of the firm; and

e appreciate bétter the objectives, constraints and instruments {policy variables) in the t:ontext
of modern firms where ownership is divorced from management. :
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..17 2 BAUMOL’S MODEL OF SALES REVENUE MAXIMISATION

‘In his celebrated work Business Behavrour, Value and. Growth (Macmlllan New Yirk, 1959)

WJ Baumol suggest sales maxmusatlon as an alternatlve to profit ma:nmlsatlom hypcthesis. He -

has basic model: the first is a static s1ngle-per10d model the second is a multl-perlo dynamic
model. Each model has two versions, one wrthout and. one with advertisement expenditure.
Some empirical evidence is available to verify Baumol 5 hypothems of sales- maximisation and

examine thereby the predictions of Baumol’s modei
Static Models

Baumol's static models have the following assumptions: .. °

1 The time-horizon of a ﬁrm is a single -period; '

2) Durmg this period, the firm’s objectlve I8 to maxrmrse sales revenue (ie, value thher than

volume of sales).

3) The firm operates under the profit constraint the crmeal minimum proﬁt is ex genously
determined by the demands and expectatrons of the shareholders and other members of

. the coalition.

4) 'Conventlonal U-shapes average cost curve and the downward-fallmg average revenue curve

'hold true.
Un_der the set of above assumptions, it is'. posslbleto 1dcnnfyf0urd1fferent rnod_f;:l's:
s A sinéle-product model_, without advertieerneh't% =
. A single-pr.o_duet' model, with advertisenrentl- .

o A multi-product model without advertisement %7 ¢ -

. A multi-product model with advertisement o ‘ )

Let us consider a smgle product firm \mthout advertlsement.:j‘ You may recall that

may maximise total revenue by settmg the marglnal revenue equal to zero. THis is the

activity jevel principle. Thus a profit maxrmmmg ﬁrm follows the relative actmty level principle,

MR=MC, whercas for a sales revenue maximises, MR—O 'I'he optimurn decision

the firm
absolute

le for a

revenue maximiser implies, at the level of equrllbrmm output the ﬁrm has umtary prlce elastrcrty

. of demand for its product, because the elastlerty,

AR
AR-MR

Sinee MR = 0

= e= =1

h-|h-
i

The implications of Baumol’s statlc model can be brought out more clearly, if you concentrate

on the followmg dlagram
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wi{Q)

Level of Output

You may note that TR (Q) and TC (Q) curves have been drawn, assuming conventional shapes
and slopes; based on which the profit curve, w(Q) has been drawn. OF measures fixed costs; if
nothing is produced, then OF=0L measures loss. Corresponding to the “break-even” point b, we
have profits to zero, just as at the ‘normal profit’ point, it, we have zero profit. The break-even
output Q may now be compared to the unconstrained profll‘ maximising output, G, at-which
the slopes of TR and TC are equal ie.,

ﬂ%l = %2;2—01 or MR = MC. The point h measures the top (maximufn) of the profit bill. QF
represents the unconstrained revenue maximising level of out at which d_(.%l =MR=01In
case, the firm has decided on a “critical minimum” (target) profit of OM, then you may find that
this target is met either at ¢ or d on the profit curve; of the two, we have relatively larger total
revenue corresponding to the point d and hence ¢} = Q measures the profit - constrained
revenue maximising level of output which Baumol’s firm chooses to produce.

Some predictions can now be made:

1) The sales (revcnu'.e) - maximiser will produce a hlghe: level of output compared to a
profit-maximiser. Note that Q >(Q™ or even Q;:-Q?r

2) The sales-maximiser will sell at a price lower than the profit-maximiser. The price at any

~ level of output is measured by the slope of the line through the origin to the relevant. point'
on the TR curve, corresponding is that level of output. Note that the s]bpe of OA> s!opé
of OC or OB. . ' :

3) The sales-maximiser will earn lower profit than the profit-maximiser. Note that [QF —e] <
(@ — &)

4y The sales-maximiser will never choose a level of output at which the price-clasticity is less

than unity _
5) An increase in fixed costs (say, the imposition of a lump-sum tax) will affect the equilibrium’
position of a sales maximiser: he will reduce his level of output by [Q% — }%] and

increase his price, since the increase in fixed costs shifts the total profit curve downward.
By contrast, such chi ng 2: in fixed costs leave the profit-masimizing output unchanged.




—Profit —

— Output — 7{a)

Let us now consider the case of a single product firm v advertisement, Baumd! makes two
crucial assumpiions: ‘

b) Total costs are independent of advertisement cxpenses. _ ‘

a} Advertising always increases salcs revenue,

Advertisemenit is a means of sales promotion. In a perfectly competitive environment, the
profit-maximiser does not need to advertise his product because he is selling honr;gcncaus
product at a given price. However, in imperfect market where his product is differentiated and
where he is a price-maler rather price-taker, advertisement has a rote. The deciSiLn cn the
size of advertisement budget is .a crucial decision. The sales-maximiser decides on, optimum
advertisement by exanuining its irnpact on sales revenue. You may readopt the --earlier diagram
by renaming the »-axis. T

A _ : ' ‘

TR

Revenue, costs & profit
m

T ,‘
//”’”‘T‘M-n: 4 ‘ ji=n ‘
N |
A" A: {;R \ﬂ@)

5 e |
_ Advertisement

w

Using the same kind of logic as before, you may locate and find that revenue-mpaximising
- advertisement expenses are larger than the profit constrained revenue-maximising advertisement
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- which is Idsgsa' than unconstrained profit-maximising advertisement ie., A® > AR > A" You
may note that - AE is the advertising expense curve; FA is the adveriising curve; TC is the total -
cosits incloding that advertisement. :

You may now attemipt mathemat‘cal presemanon of Baumol’s model L&t us start by defining
some of the relations: "

TR = R (Q,A} = Total Revenue Function

TC = C(Q) = Total cost function, indeperd=nt of advertlscmept

x = T = Critical Minimum Profit .

AE = AF(A) = Advertising cost function where Q is output and A is advertisement
The optimising problem of the firm is to ma:{lmlse R (Q.A) subject to 7 = T, given
—(HQ >0, -@——Z>Gand(}>0

The Lagrange funetion rﬁay be stated as

L=R(Q,A)+ ANTR-TC -~ A —7

The necessary conditions for a mazinyum are :

aL 8L oL '
ag = 01&4 0,520,

— Differentiating the L-function Wlth respect to Q
oL . OR & X [61—2 _ac

aQ BQ
Given Q>G the above expression holds as an equallty Solvmg for

8C _ Akl B8R 1) 8R
QT X e (1+A)6Q
Given that A > 8, it is obvious that

gg aQ = MC > MR for Baumol’s fitm. Note that in case of a proﬁt maximising ﬁrm

by contrast, MC = MR

aq,we get .

- Similarly differentiaﬁng with respect to A,

8L _ HR SR  B(AE '
=l -%P <o
Ciiven that A > G, the above equation holds as an equality solving for a—(ﬁi@, we get -

2.4,

1, 3?}%% \1 + ) => Note that for a profit maximiser, this ratio is equal to 1.

Given A > 0, the advertising expenditure will be higher for a sales maximiser, Thus, you may
now argue that for a sales-revenue maximising firm,

[5/%8) = [*/88] = [ +4]

This implies that surplus profits will be devoted partly to advertising and partly to ‘increased
production. This is another prediction form Baumol’s model, These moaels can be generalised
with. respect to multi-product firm. The product-mix of a revenue-maximiser will be different
from that of a profit-maximiser. ' '

Dynamic Modal

The multi-period model of Baumol is based on the follomng set of assumptions:

1)} The objective of the firm is to maximise the rate of gmwth of sales revenue over its l]fetlme -
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2) Profrt is not a constraint; it is the main source of financing growth of sales. [Profit is thus
~ an instrumental variable whose value is endogenously determined. S

3) Demand and cost curves have traditional shape average revenue. is downwa dvfalling anc_i:.
- average cost is U-shaped.

Let us assume that sales revenue (R) grows at a rate of growth {g) per cent Over its lifetime,
the firm will have a stream of revenues, S S '

R, R (l+g), R(1+g)—7 ~ R (1+g)

- The present value of this stream of future revenues can be computed through the usual‘ technique
of drscountmg, _ ' '

) ) .2 . . n
R R(Hr) R(k2) .. R(Hr) | ‘
Where ‘r’ is the rate of discount determined by the level of E:XpCCtdthHS and nsk preferences of
" the firm. : '

The total present (discounted_) value of all future revenues is
) ; .

l+g ) -
5= m.n(3) | |
“The firm attempts to maximise S by choosmg approprlate current values of R and g.| It is obvious
that : _
3S>oam93>0 R "f_:-f
Also note that o o -

g=g (1, R) = growth function. and =T (R C g, r) = profit function. The growth function is -
actually derived from the profit function. Growth is mainly financed by retained profits which
~ depend on current level of revenue (R), Costs (C), growth rate of sales (g) and fthe discount
rate (r). To maximise S, the firm' can choose a particular combination of R and g out of a set
of alternatives. These combinations are plotted along the growth curve, shown in the diagram.
You may note that upto point A, which corresponds to maximum profrt Ievel both R and g
“increase 51multaneously Beyond A, R increases but g falls. Thus beyond R 1rm sales--revenue ’
_jlevel and growth rate become competmg goals. o | S

. - -

Growth rate

- - —

W

R,

R,
" Level of revenue

~ The most desirable combination of R and g may not be a feasible one and vice-versa. Actual
choice depends on desrrablhty as well as feasibility. The desrralbrhty may be defined| in terms of
the iso-present value curve This curve. shows all. combmanons of g and R whnl:h yield the same
S -
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I' You may recall the defimtlon of S : o
'S, the aggregate discounted present value of revenue depends on R and g, gwen the d1scount
rate r determined exogenously. Thus we can postulate that
S =a. g + b. R ..... such that S

15_ b
g=,;5—-2R
—~1g__a
and R = b.fS' 29 _
~ This i the simplest form you can have-an equation of the iso-present value curve in the slope -
intercept form. Thus, you may have a family of such curves, the highest one representing the

largest present value of S and the lowest ane representing the least possfble present value. The
slope of this straight-line is given by % ; along a given curve, the level of S remain same.

X

Growth rate

Revenue level T R

For deciding on the optimum combination of R and g, we have to combine both the preceding -

- diagrams in one and design it as a case of growth-constrained iso-present value of revenue - -
maximisation. In this case, the equilibrium solution is reached at point E which silggests the
firm will choose a combination of R* and g to get the hlghest possﬂ:nle level of S, given the
growth function as a constraint. S S

The dynamic model described above can be modlﬁed to allow for exogeneously determmed
profit, advertisement and other non-price compent]on activities. The predictions of the dynamlc :
model are the same as those of static models. -

Empirical Evidence L _ .
Various studies have been conducted to. test Baumol’s hypothesis. “However, the empirical ~

- evidence is not conclusive in favour of or against the sales- maximisation hypothesis, For example
we may cite the ﬁndmgs of two studles. -

G A

shapes

Growth rate

L]
E3

Revenue level - _ ‘ CE )] '




McGvire, Chiv-arid Elling (see Industrial Economic Review, 1962) have attempt:ed_ td test Baumol’s

contention that executive salaries to be far more closely correlated with the scalel of operations

of the firm than with profitability. Their results suggests that correlation) between executive

incomes.and sales revenue is stronger than the correlatlon betiveen executive income and profits.
- However, it is well known that such correlation may not necessarily imply any cauy sation.

M. Hall (See Journal of Industrial Economics, 1967) in a comprehensivc study has attempted to
test the hypothesis, implicit in Baumol’s model that if profits-above the minimum ; onstramt are
earned, ceteris paribus, firms pursue policies (for example cut prices; increase a
: mvestment) in order to increase thelr sales revcnue 'I‘he regressmn results of Hall do not ]usnfy
thls hypothesis. S o i

Thus we have ewdencc both for and against Baumol’s model Thls cails tor more emplrical"
research towards testing of Baumol’s hypothes:& S ' !

K ! Activity 1 |

: a) Compare and contrast Baumol’s static models with dynarmc model, with reference to the ‘
set of underlying assumpt:lons and predictions. ' '

LI N L N RN LI NN ER] 4444 v e Es s LR L I N I I B I L A N ]
1
i
«rmusan LRCIL R YRR NN Y L I N N RN I L R L I N EF St uwrryw i e e m e e LN
'
|
LI LI R B B BRI Y L A N N L N NN LI [ R R RN N EEE ] " v wliv L ..
: I
I
E N N * A e vy e LI R B R R R R L R B RN A PO S R, LR R R N AL A I} L . -
------ --"-'uoo-uon---.-a---------o.-..--.-----.._--.---..-'-a--.--.---.-- CEE AR S RN ]
L] LI ) LR R B LECRCRERERE B S * % vusevrarrusnaom 4% nmna L N N N N L] LI I B ) L]

b) ‘Given the followmg condltlons- \ B S L S

=12-04Q (Demand functlon)
C 06Q+4Q-5 (Total cost functlon) o .
T 2 10 (Profit constraint) - _ . ' L i

Find cut the price-output demswn under (1) unconstramcd profit mammlsatlon, (i) uncon-
strained revenue maxnmlsatlon, and (iii)- Profit- constramed revenue mammlsa.tion. ‘

et Ceresnieans e eeerarine e B R R BT
|
1
S O T, e rabenmann
YRR e dua IR St v s s a st ru A v e AR e R R R YRR IR oa e
I
Ans: Variables Case (i) Case (li) L Case (tiD)
Price 104 6 . 10




c) Consider thc effect of each on Baumol’s proﬁt constrained sales ma:qmlsmg fmn 5 behawour
Draw diagrams, if necessary, to 11[ustrate '

1) I_mposmon_ ofa lum_p-su_m tax :

iii} Decrease in Overhead expenses
iv) Increase in variable costs
¥) Shift in demand:

R N N N T I I B B R R Y PR R nAarEara R AsEFE AL

“e) In the context of dynamic model of 'Balumol’s we have assumed that the firm intends to
maximise S subject to g = g. Suppose you revérse the assumptions. The firm wants to
maximise g subject to S = S. Draw a diagram to illustate this new case. Would you agree -
that the optimum decision rule (stated in terms of equl-margmahsm) remains unchanged .

- even 1f we reverse the assumption? : '

vassasarrssrErE s I AR Vessssenanrmnas R BTy sas s s s s e i s e e
................. YR R T R ]
TR N T AR I . e R N I T R R R LR TRERE
[ T L A L veanssamenrnarnnRsuEE Y LR R sresaemnenrnEn vo
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2 ‘Under imperfect market conditions, the price elasticity of-d'emand equalsrone for a sales
* maximiser, bu_t for a profit-maximiser, it is less than 1. TRUE or FALSE 7 Explain.

17.3 MARRIS’S MODEL OF MANAGERIAL ENTERPRISE :

Marrrs 8 model is. found in two of his celebrated works:

e An artlcle "A Model of the Managerial Enterprise” in Joumal of Economntcs 1963.
e A book: Tkeory of Managerial Capitalism (Macmillan) 1964. . |

Marrls has propounded a dynamic model of the ﬁrm by statmg elearly tile objectives and the
constraints of the firm.

Objectives and Constraints - | S - _
The objectives of the firm is maximisation of the balanced rate of growtli (G). The G itself is
dependent on two factors : the rate of growth of the demand for firm’s product (G") and the

rate of growth of capital supply (G’) Thus

G G“ G* ' . _ .
'In-pUrsuing this balanced growth objective, ‘the firm faces two constraints : n"'lana erial constraint
and financial constraint, The managerial constraint is set- by skill and efﬁmency of available.

.manager’s team, The Financial constraint is set by the desire of managers to: attam the
maxlmlsatlon of the1r own utility function and their owner’s utility function. -

In modern organisation, OWnerslup is separated from management It is true t at owners and
managers have conﬂrctmg interests. But it is true that sometimes, their interests may commde

. “Balanced growth of the firm" is one such common area of interest, Both managers and owners
are interested in this, because balanced growth ensures fair return on ownel’s capital and it also

' ensures continued trust and faith in managers.who have achieved it. If the firm is not hawng
balanced growth manager’s job may be at stake just as‘'owners capital is at stake. 'Thus the goals
of managers may coincide with the goals of owners. In other words, despite ownership being
divorced from management, owners and managers still may work together for a common cause
or concern, viz; balanced growth of the firm, . .

In this context Marris specifies two different utllrty functlons -.one for the manager and the

- other for the owner, The utility functions of the manager (Um) includes varlabl s like salaries,
~ power, status, job security, (s) etc. The utility function of the power (U;) inicludes viriables like - -

profits, capltal output, market-share public esteem et. But. most of these ¢xptanatory variables
‘are ultimately related-to the size and the steady growth of the firm. Thus Marris states:
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m = m( Gd’ 3).
U, = 0(G*) . . o )
To-start with, Marris treatss as an exogenously determmed constramt by assurmng that there
is a saturation level of job security. Above that level, (3Um /8,). = 0, while below that level,
(U, /8,) = .  With this assumption the managerial utility functlon can be restated as.
U m(Gd) where ‘

§= 's.rs the ]Ob s.;currty constraint.

We may now relook at the constraints in this model. First i is the managerial constraint. Marris
adopts Penrose’s thesis that there exists a definite limit on the rate of managerial expansion
such that "managerial ceiling" sets a limit to the growth of 2 firm. Second is the financial -
‘constraint which can also set a limit to the growth of a firm; and this constraint originates in -
the job- security considerations. In view of job-security, the managers become risk-avoiders by
choosing a prudent financial pollcy whlch consrsts of determmmg optlmum levels of some critical
financ1al ratios such as: : :

1) Leverage or Debt Ratio 1, Value of debts/Total assets
"~ 2) Liquidity Ratio B Liquid -assets/Total assets
3) Retention Ratio rg = Retajned porﬁtst'otal profits .

These three ratios may be combined into a smgle parameter, T to represent the fmanc1al
: secunty constramt

To affect balanccd growth of Marris’s f1rm there are three Instmmental vanahles
¥, the financial security co- efﬁc1ent ' '

“d, the rate of product diversification

P the ‘average profit margin '

"~ Considering the sct of objectives, constramts and mstruments, Marrls s model in the complete
form may be presented as follows ;

‘ Structure of the Model ) R

1) Demand growth equation o | G D(P d)

2) . Profit equation L ow = w(p,d)
3)  Supply of capital equation. = . G" "--_'r[':r(p, d)]-
4)  Security constraint S R R

5y BRalanced growth equrlrbrlum condmon G"i G

It may be noted that the level of pl’Of]t is endogenously determined, whereas the securrty_ '
constriant, 7, is. exogeneously determined by risk-attitutde of the managers. Given this, the
Jbalanced growth of the firm is effected through the operation of two instrumental variables, p
“and d. In balanced growth formulation we have in fact, one equation in two unknown:

D(p, d) = ?[W(p} d)]
Ac“tivity_- 2 '
a)_.' State a'n'dlexplain the limits to the grthh _of_ a‘firm._




b)) How does the demand for a firm’s product get affected by diversification gvertime?

4 A M e A A ¥ Y T4 Y AR YA OEY EAEEYTOEEE AS S AL A4 opomokyos ol EYNRETUNETEECT 038N AN S oaoma LT TN A SR

¢) Examine the role of Profit as a variable in Marris’s model. 1s it endogeneous or exogenous?
Is it a target or an instrument? '

‘d} In the context of the theory of firm, comparc dﬂd contrast the dynamnc models of Baumol

andMarm.
lllll u.u-n"lcllwlol-I-lnqllnn-..uu-oglo..no-y:--n-v»la:.anuﬁnhnvt-\wnsu-axnuc =
............................................................
.........
...................................

¢} Attempt to collect some empirical evidence towards testing Masris's hypathesis, For exampie,
in order to tone up managerial efficiency the Indian Public Tnterprise Selection Board is
locating Chief Execatives from the private sector. Or, say, in ovder {0 overcoms Snancial
problem many of our public enterprises are, being allowed 1o float bonds. Can you guote
many more of such instances?

17.4 WILLIAMSON’S MODEL OF MANAGERIAL DISCRETION

In his article "Managerial Discretion and Busiriess Behaviour” in American Economic Review
{1963), Williamson argues that managers have discretion in pursuing policies which maximise
their own utility rather than attempting the maximisation of pmﬁts which maximise the wiility
- of owner-shareholders,

Managerial utlhty function includes such variables as salary, secunty pOWer, statth,'prestige and
professwnal excellence. Of these vanablcs only salary is measurable, the rest are’ non-pecuniary
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and non-operational; but these can be measured in terms of other variable s & For example,

. manager’s prestige and position is reflected in terms of 1he amount of emo lnments or slack

they receive.in the form of expense accounts, | umw oifices, compay car and efc. ‘;lmllarly staff
expenses may also act as an indication of manager’s power and position. B eing the head of a

large staff is a symbol of power and status. In the same way, the level of discr etionary investment
gives positive satisfaction to managers. Considering all thcsc, the utility func tiom of the manager
may be writien in the form of '

._U:

S

Ip

1 {S,M,Ip) where

= Staff expenditure i
‘M = Managerial emoluments (stack)

= Discretionary investment : |

Before we consiruct a model of the managerial utitity-mazimising firir 1, iet us intreduce some

‘basic relations anc{ definitions.

Retations & Definltions

i)

ifi)

ivy

V)

vi)

The demand of the firm, P : _
The firre has 2 known downward sloping demand curve such ) 1at
P = F (G.S.E) Where P is the price per unit
( is output
S is staff expendiivre
E is 3 demand shift parameter
ar ap
Thus, 55 < 0; 28 a5 -~ Oondgp > 0
The production costs, C:
Costs depend on the level of output such that
C CQ)
5g >0
Actual profit, = a : _
Actnal profit is sales revenue less total costs including st aff expendimure
ra=R—-C~—35
Reported profit, ¢

’ Thjv. actual profit less managerial emoluments is repor ted to the tax authonty

mr=ma—-M=R-C—-8— M
Minimum profit, 7 O

This is the critical minimum profit (after tax} which 1 s required to pay reascnable dividends -
to the shareholders, without which the “iob security ' of the manager may be at stake. Thus
mr 2 70 4+ ¥ and _ :
T=T+trr Wherel = Lump-sum tax

i = marginal {ax rate

Discrefionary investiment, ip

This is the amount left from the reported profi, ¢ after kewmg the critical minimum profit

and the tax obligations. Thus

Ip=wp -5, =T
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\.f.ii)- Discretiona, ry profit, 7p
This is the & nount of profit left after subtracting the minimuria profits and the fax
Tp = Ty — Ty — T\

The Model

We may now ventun ¢ to construct Williamsori’s mode] in 1ts comp]ete structure. The optimisation
probiem in the modc? may be stated as:
- Maximise U = U (§, /M, Ip)
=UG M ar-n,-T)
Subject to w1 > 7, + T

it is assumed that the: marginal utility of each of the component of the utiltiy function is

diminishing but positivz. Thus means that S > 0, M > 0 and Ip > 0. With this a umption, -

the constraint becomes redundant and we may treat this optimisation case as a simple case of
unconstra;incd utility ma dmisation. _ . _ | ’

" Substitutmg
 mr=ma~M=R-G—S5-M
anaT_T—f—t(RACf; — M)
" we obtain, "

. U—U[SM{(l%—t)(R C - S M) 0}

. we may also substitute M as mllows. Detine P as the ratio of retained to actual profit:
P =y = ra.P N
Thus, mr = wa — M = 7a. P
Therefore, M = (1-P) wa = (1- E’) (R-C-8)
Where (1-7) is the proportion o’ profits obsorbed by emoluments. Thus the managenal utlllty
function in the final form, appea’s &' : :
U—-U[S,{(1—P)R—C-— S),P(L+1)(R~C—8)— m}]

Assuming that t and w0 are be.ing exogenously determined. We are left with thL:e. policy.

variables: Q, 8§ and P. The mana ger has to choo such values of these variables vlﬁfﬁchyill

maximise utility.

Tn the maximisation procedure, let us denote the first partial H._erivative of U with respect to S,
M and Ip as UI, Us and U3, that i3
Ul, = U, and = U3.
The total dlfferentlal of the managers al utility functlon will be
dU = Uy(dS) + U2(DM) + Us(a', Ip)

. Equality the partial derivatives of the managerlal utility function to zero (by way. of first order
conditions) and taking into account the -above total differential, we obtain: ‘

D Z=wf- (-] nlra-o(2- %) =0
i %=+ 0|1 - P -1) | + [P0 1)(3-1)] =

i) 55 =Uol(-1)B-C =S+ Us[(1—-t)(R—C—8)]=0
* From (i), we obtain: '

iv) (gg gg)[mu ~ P)+ Us(P)(1-- #)] =
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The only way this cqoation.(i\'r).to be'satisﬁod is ..

(B-%) =028 =2orMR = MC

= Thus output. deasmn is based on tradlttonal equ1 margmallsm

From (11) we obtam

V) g5 = [1 Ta(i— P)st(P)(l gy _ ._

Gwcn the assumptlon that all elemcnts appearmg in the fraction are positive, it follows’ that
9R o~ 1 = the optimum level (1e beyond the point where MR = MC). Thus there is a

tcndency for managerial ﬁrm o overspcnd on staff or to employ more admlmstratlve staff than

a proﬁt maximising firm.

Lastly, from equatlon (tii), we obtam _
vi) (R—C - 8)[-Us + U3(1 + t)] _.o

Given (R -C-8)>0, for (vi) to be zero, we must have

[~U2+ Us(1+ )] =0 o . ‘

or Ug = (1+t) U => This implies that some amount of proﬁt will be obsorbed as emolumcnts,
the amount dcpcndmg on the tax rate: mghcr t, the smaller U,/Us, the smaller thic marginat
rate substitution of emoluments for dlscretlonary investment, and the more will be spend
on M and the less on Ip. S Ny

: Impllcatlon of the model

———

R \ , |
We may now attempt a companson of the utlhty-max:lmlsmg firm with the proﬁt maximising firm

- as follows : .
" Poinis of _ wtility maximising . - Pmﬁlmaximising_
Equilibrium oh_2 | o8 _ oL

condition B fn R
&R ' o aR _
as < 1_ . - _ _ B8 1
p<1 p=1
Decision M>0 M=0

* vanates of S>0 S=0
equilibrium ip>0 Ip =0 _

e 8 a8 8P _ o
Shifts in —Q>0,a€>0 - > 0; 2 >05>05=0
market demand _

* An increase in 3Q > 0; %f > 0; aa.': >0 80 =85 = 9P =,

- the tax rate

"Effoctofa : '.—Q-<0 <0’BT>0 gg=g;—%~:0,

-~ lump-sum tax

:', Activity 3

. a) Suggest econom]c term for the followmg,

e = Margmal Utlllty of staff expendlture

.8U

ot

8R _

mdicated below:
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d} Recall the various concepts of ‘profit’ in Williamson’s model and define each one of them.
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i7.5 SOME COMMENTS ON MANAGERIAL MODELS

Williamson's model is a realistic cne. He has tested the hypothesis that manageriat discretion
inflizences the expenditures for which managers have a strong "expense preference” (staff-expen-
diture, emolumnets, disgrctionary investment). Some of his expiricai evidence do support the
managerial discretion model:

1} Increase in S and M in boom, and drastic cut of these expendifures in recessions

2) Reaction of firm to changes in taxation
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H -Chahges in , S and M in response to changes in ﬁxed"cests

- 4) Drastlc cut in S by newly appomted top management wrthout affecting the productivity. of .
the firm,

Hawever, it is felt that such avaiiable evidence is still not. sufficient for verlﬂcatlon of a theory;
More empirical research is needed to establish the proposmons of these new theories. -

The managenal theories have goi some basic hmltatlons For example, these theories fail to
explain oligopolistic interdependence in non-collusive markets. Such theories seem suitable for
large firms where there is scope for ‘product diversification’ and ‘discretionary investment” for
a small firm, managerial discretion is limited. Also, the managerial models do not exi)jaﬁn how
price is determined in the market; their focus is on output as a decision variable and the" impact '
of output decision on revenue, costs, profit etc. The managerial models do not capturc all the
~ constraints which the firm faces. Williamson’s model, for example, assumes away the roie .of
constrainis in a very convenient way. Marris’s modt1 talks of only two constraints - managenal
and financial. Tn real life, the firm has to face many more constraints - social, cultural and physicai -
{environmental). Finally, the managerial (and the behavicural) models do not really replace the
traditional economic theory, rather they re-inforce the profit-maximising behaviour of a firm. For
example, Williamson’s model can be treated as a geperal case which can incorporate tradmona]
economic theory’s profit-maximisation hypothesis. Williamson’s mode! yields identical resnlfs,
“compared to traditional theory, if the ratio of reported to actual profit, P = 1 and the marginal
“utility of staff expenditure, Uy =0 :

The pomt remains that the traditional economic theory and its proﬁt maximisation hypothesns
need not be dispensed with. The behavioural models and the managerial models are not free
from limitations. For example, these models do not focus on "industry equilbrivm” sitvation.
Some of the concepts of these models do have their counterpart in traditional economic theory.
For exampie, the concept of "slack™ exists in traditional theory, in the name of "economic rent”
- actual price exceeding the transfer price (opportunity cost) of a factor. Similarly. "Managerial
ceiting” is nothing but fraditional theoxy may describe as a forms of ‘manageriat diseconomies’ - .
some sort of ¢ m‘tema! diseconomies of scale’, Thus the traditicnal. economsc theory is not totally -
useless. : : ' ' =

17.6 SUMMARY

In this unit, we have moved from behaviourism to managerialism as an alternative to ihe
traditional economic theory. In the process, we have focused on the behaviour of an utility
maximising firm in contrast to that of a profit-maximising firm. In particular, we have specified
the utility function of managers in contrast to that of owners. Thas, the focus has been more on’
the behaviour of a group of individuals than on the behaviour of a gronp of firms, ie., industry
situation. Such an approach has uses as well as iimitations More we examine these uses.and
abuses, more we may discover the strength of traditional ‘economic theory. In fact, despite its
inadequacies, the profit- -maximisation hyoothesm still remain a fundamental construction which
has alot of applicability in resl world business situation. You must have observed by this that the
behavioural and managerial theories do only supplement rather than substitute the traditional
theory. If so;, we need to revisit the concept of profit and its measurement; this is _the subiject
matter of our next unit. '
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178 SELF-ASSESSMENT TEST

1) Attempt a comprehenswe comparison between
-a)y Managerialism and Marginalism
b) Managerialism arid Behaviourism '

2) Examme the pohcy-lmpllcatlons of the prmc1ples underlymg the models of

- a) Baumol
b) Marris
¢} Williamson _
3) Explain, with reference to the context each of the followmg proposntlons

a) Profit may be €X0genous or endogenous depcndmg upon the time-horizon|of a firm’s
activity. : : '

- by Marginal utility of discretionary investmcnt must be proportional toimar inal utilit’y -
- of managerial, emoluments (slack), the proportlonahty factor bemg dependent on
exogenously determined tax rate. S

¢) -The growth of a firm’s activity is desnable but balanoed growth may not bc always
feasible in view of lintits to firm’s expansion.

4) 'Cntlcally examine the models of ‘managerial enterpnse and ‘managerial dlsc1eti0n_’. In
particular, comment on the existing emplrlcal evidence towards verification of these models.

5) Comment on each separately :

.a) If the resources (and costs) are not grven the multlproduct firm will reach a different
product-mix, dependlng on whether it is a profit-maximiser or a sales-maximiser,

b) "Sales-mammlsatlon is not mcompatab!e with the goal ‘of proﬁt maxlmlsatmn" (M.H. '
Peston): : .

¢) Product dwers;ficatlon -and AdVert.lscmcnt ‘Both have revenue and cost Imp'lications
'in a single-period and over multi-period.




_UNIT 18 PROFIT CONCEPTS AND ANALYSIS

' Structure

180 Introduction - - :_ B -
181  Objectives b , B S
182  Concepts of Profit s ' Lo o o
183  ‘Functions of Profit S SN
184  Measurement of Profit B
185  Economic Theories of Profit
186  Profit Planning and Control
18.7  Profit Policies -
188 ° Summary 4
189  Additional Readings
18.10  Self-Assessment Test

18.0 INTRODUCTioN |

Profit-maximisation lies at the heart of tradmonal economic theory. Even behaviour: and
_ managerlal theories have not dispensed with piofit concept; rather they have come up “with
. various other concepts. of profit such as actual proﬁt r1eported profit, critical minimum (targ *et) '
- profit etc. Also, profit is sometimes seen as endogenous, sometimes as exogenous. Considerir 8
all these, profit is a very mixed and vexed concept. We need to relook at profit concept and its *
measurement, we need to recount the role that proﬁt plays in the context of business decisions;
- we need to reexamine the sources and uses of profit. All these are necessary towards a better .
understanding of profit as a decision varlable Firms may not maximise proﬁt but all ﬁrms do
have a proﬁt pollcy As such, we cannot neglect proﬁt analysas

18.1 OBJ ECTIVES

- . On reading this unit, you should be eble to::
. e understand dlfferent concepts of proﬁt
& appreciate the difficulties i in measurmg proﬁt
_ e explain various theories of proﬁt _

¢ locate the detennmants of a proﬁt pol1cy, and -

e distinguish between the short- term and long-term issues in the context of profit planmng,
" control and management.

18. 2 CONCEPTS OF PROFIT

The coneept of profit is not one, but many drfferent people talk about different concepts of
profit sometimes their concept may not tatly. :

_ You may recall the distinction we have suggested in the introductory unit - a distinction between
accounting profit and economic profit. An accountant looks at profit as a surplus of revenues over
costs, as recorded in the books of accounts. An accountant is interested in accounting,. audltmg,
planning and budgeting profit. The accountant d_oe_s_not take care of implicit or opportunity
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osts. Fromm the accountmg profit, he tafccs cout these Implm { costs to compute his economlc :
proﬁt T'hfas

T=H -C
™ =a - 0C
=H-C-0C

Where. 7 = Accounting profit

"R = evenues _
C = 'Bxplicit Costs L
OC = Oppormnity Crysts

Smce every decis’ion mvolves a sacrlhcc of alternatives, the opporrumty costs are |implied in
any decision- -m? king. Therefore, the economists wou'id like to consider them in computing his
profit. - On ti’l’: other hand, for an accountant, the rapportumty costs are subjective; those are
not. accurate’ iy measured always and therefore, those: costs are ignored. But if opportunity costs
are consid ared then economic profit (™) would tnd to be less than accounting profit (7) of
muse g may be equal to ®* only under the assumption of zero opportunity costs; but in real
world d ecision mtuatlon, this is a highly unrealistic assumption.

Thin® ¢ of a simple realisitc situation. A trained meahamc has started a repalr shop investing

his own’ capltal of say Rs. 5000. His shop is Focated in the garage of his own house such that

he ; pays no rent. Annually, he makes a net income of Rs. 10,000; this is the differenge between

} s revenue earned (Rs. 25,000) and his materials and all other explicit costs (Rs. 15,000). Had
he not started and run bis business, the mechanic himself could have carned a mon:jﬁly wage of
Rs. 500 ie., an annual salary of Rs. 6,000. Similarly, had he invested his capital of Rs. 5,000 in
the bank, in course of a year, he would have got a 10% return on it, i.e., Rs. 500. In the same
way, his garage would have fetched a moy athly rent of Rs. 200 ie., an annual rent of Rs 2,400,
The m‘tqrmatlon can now be presented in a tabular form:

Total Revenue earned /7)) = - Rs. 25,000
Total Costs of Operation _ = - ' Rs. 15,000
Accounting Profit () = _ - Rs 10,000
Opportunity costs of - _ o

& QOwn labour {wages) ' = S | _ Rs, 6,000
e Own capital (interest) = - Rs. 500
# Own building (rent) . = _ Rs. _2,4p0 :
Total opportunity costs > = - Rs. 8,9p0

Rs. 1,100

Therefore, econoniic profit (")

You may note that economic profit is less than accounting profit by the amount of opportunity
costs. Sometimes, there may be ‘accounting profif’ but ‘economic loss’ in the same operation; .
much would depend cn the order and computation of opportunity costs. In the example, ail
our opportunity costs were neatly calculable, but in reality it may not be so, because some
opportumty costs may be in real rather than monetary terms; they may be subjective rather than

» objective; they may not be always quantifiable and measurable. This is what makes computation
of ‘economic profit’ a difficult task. This is not to deny that calculation of econopnic profitability,
even if ii is just approximaie rather than accurate IS a useful gulde to decmon—malﬂﬁg. The
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business firms hardly prepare data on economic profit. The balance-sheet datalthat you have
often access to records only accounting profit. Such accounting profit reflects the performance
of usiness unit. In fact, the operational efficiency of the business unit can be judged in terms of
some charts. There are some charts which may record accounting profit data in such a way that
it can help the firm in contrelling and managing its activities in specific areas. Let us reproduce -
some of these charts below, because those can provide you an insight into various concepts of
accounting profif. You may be already familiar with some of these charis. '

Prefit Performance Chart

Sales Revenue

— Direct Costs {on labour, materials, variable expenses)

Contribution
~ Fixed or Period Costs

Gross Operating Profit

— Diepreciation |

MNet Operating Profit (EBIT)
— {(Interests + Taxes)

Net Profit

- Dividends

Net Retained Earnings

Management Achievement Chari

TMP = Total Management Performance
OMP = QOperating Management Performance
FMP = Financial Management Performance _
S = Sales Revenue o ' -~
H " = Investment or Capital employed
C = {ontribution
o = [Diperating Profits
NP = Met Profit
NW = Net Worth (i.c., Assets - Liabilities) i
[TMP] = o [OMP] x {FMP]
T
NP _ 8 T C oP NP el
- NW ["f X g X TC_] - X {OP X NW]
T r T T T 1
Net profit Turnover  Profit Margin ~ Finangial Financial
to net waérth Ratio Volume of Operation Lerverage

Ratic _ Ratio Safety ‘Ratio ~ Ratio




[_i_U-pont Co_ntm,l Chort_. '

Rate of rétuin on investment (ROI) S

| Earnings as percent of sales| R | Sales turnover | ]
[EamingsfSales ‘ 1 " { Sales/Total Inve stment|
Sales Revenue less Costs ] I - | Fixed Capital+Working Capital| -
| Cost of sales - | Cash
L | + Selling expenses - B | + Inventories
' + Administrative expenses . | |+ Receivables

. . D
I . . ‘

R When youL examine these charts carefully, you may encounter a host of accounmng concepts of
" profit. Which particular concept will be used by an accountant in a gwen mtuation depends part{y
on’ aocountmg conventlon" and partly on "accounting convenience". ' :

] _

An the same way, when an economist uses the concepts of profit he has a host of concepts
like actual profit, reported profit, a cntlcal minimum profit. Sometimes profit is treated as a
constraint ie., target profit (mark- up); sometimes profit is the goal Varrable Sometimes profit
target is exogenously determined outside the- -system; sometimes. it is- endogenousiy determined.
For example Earning Before Interest-dnd Taxes (EBIT) and dividends together determine the
net retained earning of the firm. The various economic concepts mentloned here have -already
been referred earlier, Irscase you do not remember them you may like ta go back to some of
the previous unifts, : ;

Activity 1

a ﬁrm incurs an economic loss. .

‘i
\
|
a) Construct an example with imaginary data to show that dcsplte makrng aii accounting proﬁt,
|
B) Drstmguish briefly between : ‘

1) Economic profit and accounting p[‘gﬁt:.'_,f L |




iii) Contribution and Gross operating margin: -

iv) EBIT and net retained £arnings
v) ROI and net ratio &y )

c) An accountant judges total management performance through the concept of "averages”, '
whereas an economist uses the concept of margmals TRUE or FALSE'? Explain.
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%4 & e B E S4B E EPANE LA AEE Ay 4 a s B aasaanrun sarATEEE N w4 me e L I a.o e
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(Hint : For an economist, proﬁt maximisation by a ﬁrm must satlsfy the condition, Margmal :
profit=zero. For an accountant, management performance chart has all parameters in the B
form of ratio or averages.)

d) Despite an increase in sales revenue a ﬁrms rate of return on 1nvestment is showmg a.
downward trend How can, this be? How wouid you control this situation?
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. 183 FUNCTIONS O¥F PROFI'I‘

'iBasecI on the dlSCUSSlOri above, parhcularly the coiicepts and the charts, you will find that. proﬁt

has a very 1mportant role in decmlon 51tuat10ns. Wemay categorlcally state the functlons of profit:

- 1) ‘Profit is a measire of operatlonal efﬁcaencv of the ﬁrm. An mcreasmg level proﬁt other'
+ ‘things remaining the same, is a7 mdlcator of effective business stratcgy and cfﬁc:ent busmess"

tactics, It reflects management pcrformance operatlonal and ﬁnancml

o 2) Profit is the premium that covers up the wst of staymg m busmesv - replaoement,
obsolescence, risk and unccrtalnty : '

'3) Profit is the source of mtemai ﬁnace The net retained earnings is used to finance expansion’

and rcp!accmcnt programme Profit reflects the security and solvency of the firm.

' 4) Proﬁt, its level and rate, is the basis, of ﬁnanclal decision analysus Cemmerical profitability

is an estabhshed crlterla of pro_}ect evaluatlon or apprarsal

5) Profit reflects the income-éarning capac;ty of the firm and thus determm °d if the firm is
capable of discharging social responsibilities (like adoptlon of a \nllage) on not. This is the -
~ reason why pubhc enterporlscs are also requxred to generate proflt aSwa reinwvestible SOUI‘CC -

'_ -6) Inter-ﬁrm companson, inter—mdustry companson or pmduct—lme wmparlsons ‘are all
- facilitated by the index of profit. :

7) Profii ami its sonrces also mdlcate the areas of plannmg, control and management

You may go on enlargmg the list. The pomt remains that no busmess fi rm ican functlon w;thout
havmg a profit pollcy, because proﬁt p]ays a cmctal role to help dcmsmn makmg

Activity 2 o

a) Wc, often hear of terms like prwate profit’ and somal proﬁt’ lee cxamples_. Why is this
' dlstmctton useful" " '

'b) Profit is not bad, what is ethically unjustified is profiteering. Commert
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¢} Name some PrOflt-bdscd fmanmal ratlos which you w1ll choose to mdlcate the f1nanc1al
health of a compariy. . :
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18.4 MEASUREMENT OF PROFIT

The difference hetween accounting profit and economic profit makes the measurement of profit
© a difficult task. The difficulty arises due to the difference in cost concepts. The economists:
. ‘opportunity costs’ are not easily identifiable and measurable; on the other hand, the accounting

costs, both direct and indirect, are easily' identified and recorded.

* A fundamental accounting principle is
Assets = (Liabilities + Proprietorship)
(Asscts - Llabllltles) Net Assets = Proprietorship

The bafance sheet of the firm mdlcates the vaﬁue of the firm’ s assets correspondmg to clalms of
creditors and owners’ at some given time. The-ificome statement or profit and loss statement .
records the changes in these items resulting from business fransactions over course of ayear. The
ﬁmds flow staternent records the sources and uses of funds. In preparing these statements the
accountant normally shows assets valued at original (historical) costs. By contrast, the economists
value the assets at replacement costs. Ideally; the ec'onomists try to assess the present value
of future cash flows which existing assets will bring. Traoltlona[ ﬁnanc1al accountmg finds it

Iunsatlsfactory, because it is some what speculatwe '

There are three speuﬁc aspects of profit- measurement where the use of accountmg profit and
of economic profit give dlfferent results

1 Depreclatmn

An accountant measures the cost of depreelatlon by several me..hods.

i) Straight-line Method whereby a fixed percentage of original value of the asset is -
deducted annually ove, the workmg life of the asset. 'I‘hus

D= [Pt E

Where F = Cost of the fixed asset
-§ = Salvage value

n = Life of the asset

D = Annual deprematlon charge

ii) Dmnmshmg-balance Method whereby aconstant percentage of an annuall},r dlmmlshmg

written-down value is deducted such that
1 .

'D_% {1_*_(%);] N




iiiy Annuity Method requires the cost to be covered equai the fixed costs of the asset, F,
plus an interest rate, r, equal to the cost of capital, covering the annual ﬁxcd mstalment :
over the estimated life, such that

- [ez]

-iv) Service-unit Method is appropriate where the life of the asset depends on its use rather
than time. Here the difference between fixed asset costs and its salvagti value is dmded
by the life time capacity, Q, such that

p[5e |
For an economist, the above accounting methods are of no use. The economist looks at
“depreciation in terms of opportunity costs and uses the asset replacement costs (R) rather than
the original or historical costs of the asset (F). R is the difference between the new investment
. (I) and the salvage values (S) of the old machine. Thus
R=1-Sand .
R > F during periods of inflation
R < F during period of falling prices.

The replacement investment is needed to keep the "capital stock intact”. The opportunity costs
of not taking timely replacement is mcreasmg level and rate of depreciation and/or obsolescence.,

2 Inventory Valuation

concepts give different results. Inventory or stock refer to goods in pipe-line difference
between production and consumption. When production exceeds consum tion, the stocks
file up. Such inventory-building or stock-filing would have posted no problem of valuation;
had prices remain constant. In reality, prices do not remain stable, materials costs change '
and, therefore, the valuation of stocks must change. The accountant uses his standard
methods some of these methods are : | :

i) First-In-First-Out (FIFO) : Materials are withdrawn from stocks in the same order they
are acquired such that current manufcturmg costs are based on the oldest materials in
stock, '

This is another area of profit measurement where accounting co'fwcntimj and economic

ii) Last-In-First-Out (LIFQ) : The most recently pufchased materials are withdiawn first
from the stock such that the current manufacturing costs are based on the costs of the
newest material in stock. .

iii) Weighted Average Costs (WAC) : A weighted average of different costs, corresponding .
to different lots of materials purchased at different periods is used for valuation of
stock. ' '

The economist feels that the recorded vaiue of business income in different periods may differ |
consider_gbly depending upon the methods of valuation chosen. For example, FIFO will show
_ un:calistically high profits, durirg inﬂaﬁon and low proﬁts during deflation, :

" The economist argues that neither of the accounting methods reflect the change in the real
value of profit (business income), because the accountant consider only nominal prices, past
or present. For a true measure of valuation, the net business i income should be measurcd at

- constant prices. The use of a constant deﬂatlon enable us to make 1ntcrtc*mporal comparison

- of net busmess income and there a true economic profit is calculable without neglecnng the
"opportunity cost of time when pncc lcvel may change. . '
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3 Unaccounted Valuo Changes

_"There may be certam 1tems of busmoss expendlture wh1ch may not have any 1mpact on current

business i income, ‘but which may mcreasc future mcome of the firm. The accountant does not
consider the future value of the present expenditure on items like Research and Development _
advertisement, recruitment of skilful managess etc. Inthe process, the accountant may understatc,
current profit and overstate future profit. Thus, ‘accounting profit'may not be a true measure of
‘economic profit’. The economist would like to take care of intangible assets and liabilities and
the opportunity gain and costs involved therein s0 that a time measure of economic profitability
is estimated. :

Actmty 3

.a)_ Depreciation 1s the factor which accounts for a dlfferonce betwcen Gross and Net Proﬁt

Explam : B _ I

.........................................................................................

b) - How does the economist’s view of ‘depreciation’ differ from that of an accountant?

..................... C R N N LR RN T
................................... I B T S T R
T LR LR T et st e r e A N R A e R e L .
Trraa e D N RN I RN I #re s e v e s a st R saan s I I R R T N R S R R, .
L st te v b r iy PN T R R - D I R N A

...... R R R R D R N R L

- # B & 4 ¥ e TR FE Y FFEY S L L N B B B D IR B L IR R B B L] '..QIUUIIII..I IIIIIIIIIIIII . a

D R L - sitieimrareninensannn R R R S N A
|’.

-------- L R R R R N L R R I T I T T T T S

A st U Ve run e e aa P R RN e VA kA dE bR T v s T e e R e

d) Quote some examples of mtanglblc assets” of a firm. How does the economlst’s view of
such assets differ from the accountant’s view?

C amsassssirrnernsamasn LR I NN N B R R A R R A I Y B RN A A L N R R R N

e) Accounﬁng data show that during a certain period, the profit of a firm has z‘ncreaséd, while
" an economic analysls of the same data shows that profit has decreased. How can that be?
Give a very premsc answer. :

353




-------------------------------------------------------------------------

18.5 ECONCMIC THEORIES OF PROFIT

We have considered the meaning and measurement of economic prefit. Let us now consider
the explanaiion of economics profit : Why docs profit arise? Wheo produces it? Answers to
such questions throw further light on the nature of sconomic profit — its sources and wses, its
accrual growtin : )

In this contéxt, we may briefly review various theoreticat propositions suggested by %he ECOnOMmIsts
from time to time. You may find that most of these propositions are still relevant teday. For
your convenience, let us present, to begin with, a summary view:

Fcenomic Theories of Profit ] i
: — !
{ - : i L
Traditional views, Modern views ' Recent views
- Adam Smith, Ricardo - J.B. Clark, 1 - Kaledk .
- Karl Marx Schumpeter _ - Kaldoer
- Walker - Hawley 1 - Passineiti .
- Marshall ' _ - F. Knight | o
| - Keirsteed B

Traditional Views

The classical economists like Adarn Smith and Ricarde regarded profit and interas} @r«*ii* erasa

kind of business income which was left after paying labour (wages) and the :*zahw,m‘h,ubz& POWEES

of the soil. In this view, there was no distinction between ownership of capital ang manzgement
of enterprises. .

Karl Mar: aggregated rent, interest and profit in the category of “uneusised income” {(from
property) in contrast to_wages as the “carned income” (from labour). According o him, labour
produces more than what is needed to maintain labour in the productive process, this “surplus
vaiue” is pocketed by the capitalists, Thus profit as ‘surpins’ value’ originates in exploitation
of the proletariat (labourer) by the bourgeois {capitalists) In this view, profii is not socially
justifiable, '

The neo-classical economists tried to develop functional theories to justify profit as legitimate
business income. Walker developed the “rental ability” theory of profit on lineg of Ricardian
theory of rent. According to Ricardo, the difference in the level of productivity between two
grades of land determines the rent on the A-grade land; rent is thus a “differgntial surplus”
-over the costs of production of the m'arginal'land. Walker arpued: the Entrepreneurs is 2
. superior grade of labour; the difference in the level of productivity between ordinary labourers
-and efficient entrepreneurs entitles the later to earn a profit; thus profit is 2 payment for rental
ability — the capability and capability of an entrepreneur. '

Marshall developed a similar functional notion of profit. He categorised all productive factors
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'mto four--land, labour c‘&p;tal and orgamsatjon and their respectwe mcomes as rent wages,
_ interest and profits. Marshall also: spokc ‘of normal proﬁt part of costs prevallmg in the long-run

against “frictional proﬁt _prevailing in the sh@rt-run such pmﬁis are functlonally related to the
_ cfﬁcwncy (produutmty) of the cntrcplo:neurs

The neo-classical econ0m1sts de?el()pl..d this functaonal notlon into thc margmal productwn}'
theory of proﬁr The argument run, if all factors are paid accordmg o their respective margmal
pi oductmn then the value of total factor payments ie., no Adding-up problem,

Thus, Rent = raarginal productmty of land [L]
. Wages = marginal productivity of labour [N} ' - _
Interest = marginal productivity of capital [K] -~ -~
\“Ptoﬁt = marginal productivity of entrepreneurslup [E:]

There may be dimcumes in the measurement of margmal productmty of an entreprencur, but
* one can follow an accounting rule :

Value of the f’aymcnt to facrors other ] -
Profit=" ]~ A e - R |
¢ [{total product : than.entrcpreneur .

‘o7 =[P.g] - [L%% +N 4 Kﬁ}

This holds under pf-rfect sompctztmn and constant return to scale ie.,
=Totalwr = F. 3— = - given product force P = P and pmducnon t‘actor. Q O@L, N K,
' ' E) homogeneous of degree. one. E o

Evenmally, the concepts of marginal product havc been rcfmed further into concepts like margmral

yalue product and marginal revenue (value) product and it has been shown that even under
.imperfect compcntmn, the. theory of marginal pfoductmty may hold good, provided tactcr
payments are made according 1o marginal revenue product of facters. The greatest achievemert
of this neo-classical view was to challenge the view of profit as a parasitic income,

Modern Vlews

LB. Clark develops the dynamtic rheory af pmﬁt suggestmg ihat proﬁt isd “dynamn, surplus
surplus over productlon costs in an economy whlch experlenccs some “generic changes” like

¢ change in the size of population
e change’in the stock of capital =
e. change in the technique of production
" e :thange in the form of business organisation - -
e change in consumers’ wants and preferences,

An economy without sich changes is a static cconomy where every factor gets a "natural price”.

In- a dynamic €conomy, some factors like entrepréneurship gets more than the natural price, as... .

and when they try to capltahse on these changes.’ Thus successful entrepreneurs in a dynamxc
economy grasp proiit, though they mdy not. be able to hold it fof long because of competition.

¥ Schumpeter considers a very spccnﬁc type‘of chmge in the form of * ‘innovations” —new ideas,
new techmqucs, new resourccs, new markets, new proclucts, etc. Entrepreneurs who innovite
make proﬁt ina dyna:mc economy. Such mnovatlon results through a dlStlI‘lCt proccss ‘scientific

- 353




discovery - inveation - application - spread - innovation. Unless there is a succe |sful commercial
adoption of invention, the innovation does not yield profit. The profit motive induces the flow
of invention and innovations and thereby activises the processs of econonuc d velopment i ina

capltahst economy o .

- Hawley has advanced the risk theory of proﬁt. An mnovatmg entrepreneur makes proﬁt
" because he undertakes risk. Supervision and coordination are routine jobs of management. An
_ enfrepreneur undertakes a more challenging job of rlsk-bearmg Unless there is some reward in .
" the form of proﬁt nobody would undertake risk. No risk, no gam Profit is a premium for risk

-

_bearmg The person who invests or innovates, undertakes great rlsks—his Investment may or

- may not yleld him any return, his process, pattern or product may or may not be commercially

. viables, so’ on and so forth. One who accepts greater rlsks, expects larger-pro ts. That is how

) _proﬁt averages 1n a dynamic economy, changes involve risks.

Frank Knight has developed a hybnd theory by combmmg the view points of Clark and Hawley. :
Knight makes a critical analysm of deicision environment and finds that neither changes nor risks
are homogeneous -and that proﬁt cannot be assoc1ated wrth all types of changes and all types of

. risk.

-Ch'eoges may be known or unknown. Known changes may have definite or indefinite outcome.
if the outcome is-definite, when the change in known, then there is not risk involved, it is a

~ world of certainty. If the change is known, but the outcome is indefinite, then the acturial
probability of the cutcome may be calcizlated; this is risky environment.If the ¢ € is unknown.

' risks do), and that all changes do not result it profit (only unknown changes: do), |

' assoc;ated with calculabie risk,

suck that the probability of any outcome cannot be calculated it is'a world of uncertainty. One
who takes incalculable risk, typical of the world of uncertainty, is entitled for profits positive or
negative. The calculable risk can always be insured; interest rate is such an insurace premium.
Thus, you may note that all risks do not result in profit. (only incalculable, ;indeﬁnite, uncertair
d that profits
and interest cannot be clubbed together proﬁt is associated with uncertamty, whereas mtcrest is

Ke_irsteed' goes a step furt-her. It is true that profit is associated with incalculable risks, typical of '
uncertainity prevailing in a dynamic €conomy characterised by unknown chongé . Such changes -
and risks may relate to market or non-market factors, financial or non-ﬁnanéial factors and
so on. Whatever may be-the form. of a rlsk risks are essentially measured by way of "stand

“deviation between the. actual outcome and expected outcome”. Expectatlons are of two types:

static and dynarmc Expectations about future outcome is based on- observations regarding

. present outcome. When the actually observed phenomena today are expected 'OMOITOW, it is

static expectations. If expectation takes the course other than what is observed, it is dynamic
expectatrons Profit is associated with incalculable risks and dynamic e)rpectatlons An innovating
entrepreneur is rewarded proﬁt becuase he undertakes incalculable risks whlle akmg dyna:mc
expectatlons * : : Cos -

Recent Theorles = _ .' .. :

* Recently some economists have taken a macro-view of profit. Kalecki starés with a few micro-
" assumptions but derive a profit proposition having macro-implications. . On the other’ hand,

Kaldon starts with a few macro- assumptions to derive a proposmonabout profit which has

mrcro-rmphcatrons Ka!ecki has developed a monopoly theory of prol"t HlS starting point is

cost plus pricing such that - N

B

354




—r+w+r
~ where P = price per unit of output
r = average cost of raw matcrlal':_
w = average cost of labour -
m = average rate of profit.
= =p—(r+w) : ‘
: =p—AVC. labour & raw materials are variable factors-
= p— MC -AVC is assumed constant i.e., linear cost function.

sz eMC
w w

—_ p—-MC MC

= w  ‘MC

1r_ p=MC MC

—_.MC " w

This reads that proﬁt to wage ratio depends on two factors (a) degree of monopoly as measured' _
| by 2—_—‘!—‘2 and (b) cost structure as measured MC . -Other things remaining equal, higher the
' degree of monopoly, larger is the share of profits to wages. Thus profits can be treated as a
- monopoly net revenue. Tf there is-no market imperfection in the world of changes and risks,
there can be no supernormal proﬁt in the form of a. surplus over oosts. '

~ Kaldor develops a macro theory of proﬁr mcorporatmg Karl Marx and Keynes. He starts with a '
few 1dent1t1es

1) Y=n+W S > Where Y Natlonal income

iy I=s - 0 W—Proﬁtmcome .
i) = S1 +Sg IR W = Wage income
iv) Sy =8er .. . I= Investment '
V). S = 8,.W SR .S = Savings :
- Making neeessary substltutlons, QA 31 - Total savings of the: caprtahst
“we may wnte - L e _' _ 5‘2_.— Total savings of the_wage earners

. s, = Propensity to save of the capitalist 2

S I= Scrr+ Sw.W SR " o g

8, = Propensity to save of the wage earners, 7

1= Sc\w+ Sw (Y -“‘Jl') o R - K
I = Scr+ SwY — Swir

CI= {8c— SW) x+ SWY

!.-—-.L .' 3w
oy _:y_ isc-sw) sc—sw ,

This reads that the share of proﬁts to natlonai income depends on Tnvestment rate (£) and.
‘ propensntles to save of the cap1tallst and the wage earners, ie., (sc and sw)

B ,To sum, up, there are both micro.and macro—economlc vrews about profit Not a single view by

" itself may suffer fo after asatisfactory explanation of profit. To explain inter-firm or inter-industry
- dlfferenw m proﬁt you may have to use a: nwmber of theoncs s1multaneously : -

a) 'I‘he hlstory of econom1c thought abounds in’ proﬁt theones, but most of them fall mto thrf-e'
ma]or eategones snggested below. erte down the’ basn: propos1t1on agamst each oategory _
Also functlon the fist of authors ' : :




By Group of Theones

Proposition

' Compensatory and functlonal
’ theories

~ Triction and monopoly theories

Technology . and mnovanon
theories. -

. b) Why can’t all ‘inventions’ be treated as innovations?

e erme oo swrE R A L LI I N N R ]

-----------------------------
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Marx would have argucd “workeis do not.save, because they cannot save
. their entire income, because they survive on surplus value produced by labo
| -“_-does Ka[dors proposmon about the dctcrmmants of share of proﬁt to na

-----

-------

C pitalists‘:save i
{ . If so, how

I.‘I..O.. e
crsoeieus
.........

ional income

change? .
sasssen e mss e ::. ........ R R R Yaeenas i..e.‘ .........
B e O Cimrerease *
. - o o
[I-Hnt Assmnc SW = 0 but s¢ = 1]
18 6 PROFIT PLANNING AND CONTR( ML
Proﬁt piannmg refers to opcranng demsmns in ﬂii’ areas of product line, voluﬁnc of productions,

- and pricing, whatever the firm’s profit goals may be, proﬁt planning must take inte
expected demand for firm's ploducts its capacify io meet- the demand, and all 6
"good proﬁt should identify objectives, set targcts and spemfy the instruments for at
Profit planmng, control and management is: a shorbfun as well asa ]ong—run opex

I s o
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Theére are’ 1 number of approachcs to. proﬁt plarmmg and control as uscd by the accountant and
the eoonon‘ust Some of- theso may be bncﬂy dlscusscd here- ’ - :

1) Proﬁt Budget
i) Break-even Analysns
111) Regressnon Analy51s '

Profit Budget

A proﬁt budget serves thc function of p!anmng, coordmatlon and contro] of firm’s activities.
. The budgeting process enables managers to anticipate their needs, and forces coordination of
firm’s activities that otherwise might not take place. The control function is not automat;c
but by means of suitabie reports, it enables managcment to mamtam a systematic check on the .
company’s operations in terms of planned verse’s actual resu!ts '

'- Break-even Analys:g. _

~ It is an adjunct to profit planning that graphically or algebraically portrays the probable effects

" of alternative courses of action. You may recall the graph in a preceding unit where we have =
Jillustrated the break-even point and the break-even output (QB ) Also in the context of cost
application, we have denvcd the measure of hreak-even output volume (Q‘f) and value (Q")
You may recall o ‘

. - P-AVC T ACM .
i)y Q= P @¥ You may also add now:

TFC :'TFC
) QB

g _. _ TFC —_ TFC .

iy 5% = - 1-(AVQ[P) — 1-(TVC/TRy

s _ __ TFC ' -

]V) %B - (P_AVG)Qm¢z°100

Where TFC . ' = Total ﬁ.xodl'co'sté'-_"_f.'. '
Ve = Total variable costs . =~
AVT = Average vanablc costs co
P © =Price 0
ACM - = Average contrlbutlon Margm _ _ i
58 = Break-even sales © - - : , "

_ %5 o= Break~even perce-ltage of capac:ty
At Example. "

. ‘S'uppose an airline c'arfy a maximum of 10,000 p'asscngc'rs'per" month on one of its routes at a -
fare of Rs. 850 Vanable costs are Rs. 100 per passenger and ﬁxed costs are Rs. 30 00 000. In
-t}uscase - ) IR REEE TR T
'Q_B_ Rs.30,00,000 L

' Ra. (850 -100).

QV = Rs. 850 X 4000 = Rs 34, 00 000'

Lo F5.30,00,000
.SB. == m-———-l-v—-l Ra{160/850) — R.s 34 00, 000

4000 passengcrs

o = [ 288  100] = d0 g cne

In order to pro;ect the productlon and sales nccessary to the planned profit (w) is treated as an
' addltlonal mcremem of fixed coets Thus the basic equanon now changc .
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QB _ TFC4%
= P-avc

1 4 B _ _TFC+x
Q" or §% = “laverm)

’ . TFCtn
Vop = (P AVC)Qmar
Example Contmued _ _ . . _
Contmumg with the precedmg example suppose a proﬁt target is fixecl at Rs ‘90 00, 0[)0 Then
using the above formula you may ﬁnd that now o
QP = 6667 passengers . e S
Q" = Rs. 56,66,670° | o '

% = 66.67 per cent

It follows that in order to reduce the break-even pornt there are elther of the three alternatives

Copen: - : :

. Reduce fixed costs o
o Reduce average Varrable costs
. Increase p—nce

- In pursuing an alternatlve the managernent is requrred to keep margm-of-safety (MS) which-

-may be defined as : ' -

" either, MS = TFC-‘ _ o : o
._IOI’MSZQ___Q_ .. ST B
You may observe that the break-even analysrs is srmple easy to understand “and relatively
mexpensrve to perform Its weakness is the assumptron that profit is a simple function of output. _

- In reality, profit is also affected by produetron process selhng effort and other factors —internal .

and external to firm.

' Regressmn A-nalysis -

Thrs is - another method commonly used in proﬁt plannmg, th1s prm:edure relate ;to proﬁt S

forecasting. You may recall demand forecastmg- it is ‘the same ‘econometric techmque The -
. .only drfference is that instead of. ‘demand’, you. are now to- consider proﬁt’ as a variable. The -
‘goal of Tegression_technique is to discover ‘a functional relationship between the company’s _
profit and other explanatory variables. In practice, this approach fo proﬁt forecasting is greatly
enhanced when some logical lead- -lag relationship, can be found, between compahy’s profit and

“other vanables where such logical relatlonslup cannot be found, the mdependent variables must . -
themselves be forecast before a prediction of profit can be made. Of course, the lmutahons of

regressron asa statlstlcal techmque should also be taken note of. -

" When you move from plannmg to control of proﬁt you should remember that the best method of
evaluation is srmply to compare -actual profit (performance) wrth budgeted proﬁt (performance)
“and to undertake necessary steps: to brrdge the gap between aehlevements and aSprratlons

187 PROFIT POLICIES

You may reca]l whrle rev1ewmg crltrcally the economrc theoryr of firm, we have made 34 rem'arlct- '

Firmns.may not maximise prqﬁt but they do have a proﬁt pohcy, we may now like to refer to various

facets of profit policy deciston. After all, profit _planm_ng and proﬁt-po_lrc_y must go together, the




.former is more tcchmque orrented while the iater s more strategy onented The. firm has to
consider a lot of short-run and. long-run factors in desrgmmg its. proﬁt policy.

-There are two issues involved in proﬁt pohcy dcmslons (1) settmg proﬁt standards and (2) :
limiting the target proﬁt :

. Profit Standards -

‘This involves a choice of particular measure and concept of pmﬁt with referenoc to ‘which
h achievements and aspirations may be compared. You may refer back to the “profit performance
chart” so that you may-choose an appropriate concept and measure of profit; much would of
' course depend on your ultimate goal. In general, you have to choose from among concepts like
' net retained earm'ng, n’et opcrating' margin, rate of return on investment, etc.

The next task in profit policy decrsmn is to decide on en acceptable rate of pmﬁt based on various -
considerations such as '

.
‘

\1)5 Rate of profit earned by other firms in the same industry.
i) Normal or historical profit rate eamed by the firm itself in the past.
- iii) Rate of profit sufficient to attract cqulty capital.

‘iv) Rate of profit necessary to generate internal ﬁnance for roplaoement and expansion.
Profit Limits | |

In addmon the firm consrders a set of cnwronmcntal factors to limit its rate of target proﬁt
Profit target should be limited such that

i) the shareholders do not ask for hjgher divi'dends;“-

if} the wage earners do not ask for hrgher wages, . _
iif) . the Government (tax officials) do not ask for hrgher taxcs,
‘i) the consumers do not ask for lower prices: and dlscounts,

v) the suppliers do not ask for enhanced rates

_. vi) the goodwill of business is not affected

In short, while decrdmg on the target rate ‘of profit the firm has to minmimise the paymcnts of -
“slacks” and to- ‘maximise the capacny to absorb external “shocks”. '

' 18. s SUMMARY

We have questioned the proﬁt-ma:o:hising hypothesis; but we have not been able to challenge the
fact that all firms do have a profit policy. In view of this, we have undertaken a review of various

E concepts and measures of profit, we have compared and contrasted the accountant’s view of

-

profit with economist’s view of profit. We have seen that basic difference between the two views: .
lies with regard to calculation ‘of opportunity costs, real value at constant prices, use of current
_price in valuation etc. We have also made reference to various theorles of profit to explain the _
emergence and growth of profit. Various theories have been grouped into traditional, modern
and recent theories. Alternatively we have also suggested another classification into funétional
and compensation theories, friction and menopoly theories, tochnology and innovation theories.
Next, we have moved from theories to empiricism; we have tackled issues relating to profit policy - _
decisions. proﬁt-planmng and control. “You should now appreciate that profit is a mixed and a
vcxcd concept but it plays an 1mportant role m managcnal dcc1sron makmg process. o

s
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18.10 SELF-ASSESSMENT TEST

b

2)

3

4)

Expiain, with suitable examples, the conceptual and statistical problems involved in measuring
ecoaom:r profit rather than accounting profit. E

Suave Hats, Inc., manufactures men’s hats and seils them at Rs. 25 each. 1t5 total fixed
costs is Rs. 8000 per week and its average variable cost is Rs. 13 per unit-

a) What is the company’s break -gver sales volume" Draw a bredi-even chart {o lustrate, .

‘b) What would be company s profit be at ifs nor"nal production capafuty of ZQOO hats per
week? : . ‘

“Firms may not maximise profit, but they do have a profit policy”. Discuss, bringing out
clearly the various facets of a profit-policy decision by a firm. '

Bring out clearly your understanding of the following terms:
a). Frictional profit

b} Normal profit

) Monopﬂiy profit

d) Net profit

e} Target Profit

f) Reported profit

a) Why should management be interested in profit data?
b) Why should management limit its target rate of profit?

¢) How can management undertake planning and control of profit?










