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_-BLOCK 1 CON CEPTS AND TECHNIQUES

This block, consisting of threc umts, mtroduces you to the sub]ect of Managcnal Economlcs
The first onit concentrates on the scope ancl methodology of tho subject

In the second unit, the conoepts on 5carc1ty, margmallsm, opportunlty costs, time perspectlvc
discounting, risk and uncertainty, ¢tc., are briefly explamcd

The third unit- introduces you to the basic techmque of mcasurememand optlmlsatlon both

constrained and unconstramcd using calculus

Taken as a whole, the Block 1 outlmes the conceptual framc work and pomts towards the -

technical natare of the subject.
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UNIT 1 INTRODUCTION TO MANAGERIAL
"~ ECONOMICS -

Structore

1.0 Introduction

1.1 Objectives

" 1.2 Economic Analysis

1.3 Business Decision

1.4 Managerial Economics
1.5 Related Disciplines

1.6 Economic Rationality

17 Methodology of Managerial Economiics
1.8 Summary and Cenclusion
1.9 Additional Readings

1.10 Self-Assessment Test

1.0 INTRODUCTION

In MBA-2, vou have been exposed to the socio-economic environment. Given the environment,
the management thinks and takes or makes decision. Almost all such decisions, in one way or
the other, relate to economic variables like demand, price, sOgply, stock, input, output finance,
profit and the like. In the name of Managerial Economidg, weywill now concenirate on these
economic decision variables and the economic decigimprocess. Traditionally, the problem of
optimal decision by firms and individuals has been in microeconomic theory. Managerial
Economics, as a separate discipline owes its origig to the growing disenchantment with economic
theory in providing solutions to the problel%&d by business. This does not mean that
Managerial Economics provides read e solutions to business problems. What it provides
is a tool-box of analysis and a techniq thinking which can be helfpful in conceptualising the
problems faced by management siness fiem. Thus, Managerial Economics is supposed to
enrich the Conceptual and techn kill of a manager facing busiﬁcss decision problems.

1.1 OBJECTIVES

Managerial Economics is the application of economic analys_is to evaluate business decisions. In
view of this, in this introductory unit, out objective is to: . ' '

o explainthe nature and ferm of economic analysis.~

* idéﬁtify the business decision areas wher__g:_,ﬁcdi'lfomic analysis can be applied

e spell out the relationship between _Maﬁ_;ig_erial Economics and other disciplines
o ontline the methodology of managerial economics.

12 ECONCOMIC ANALYSIS

The concern of Economics 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 ¢fc., not been scarce, there would
have been no problem of choice; scarcity is at the root of all economic problems of choice.
We have to choose betwéen ends, between means, between use of means and satisfaction of
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. - In any organisation, always exercises choice in the name of decision - making. A fina

. berelaxed and interdependenc
- equitibrium analysis,

. . ’ . |
ends. Becuase of scarcity of ;eSourccs, we have to constantly match ends to means; this is called
‘economic activity’, The'op'timal'economic:'activity is {0 maximise the attainment 0{‘ cnds, given
the means and their scarcities or to minimise the use of resources, given the ends and their
priorities, ' ' | :
‘Decision-making by'management' is truly economic in nature because it involves choice from .
among a set of alternatives - alternative courses of action. A manager, in any function at any level
' ] Ice,_mahagcr
chooses the sources and uses of funds, A production manager chooses the product-mix. A
personnel manager chooses the staffing pattern. A sales manager thooses the market segmernits,
A purchase manager chooses the_rqualit-yﬁfﬁgtrerials. Such examples can be niulltiplicd to suggest
that each and evc_r_y_managé'f"choos_es one thing or the other from among a sét of alternatives.
-A.manager’s Choice is dictated by his objectives and constraints. The optimalidecision-making
is'an act of optimal economic choice, considering objectives and constraints, This justifies an-
evaluation of managerial decisions through concepts, precepts, tools.and techniques of economic -
analysis, : ' ' ' 3
|

Economic analysis may be of various types and forms:

i) Microvs, Macro Analysis: In micro economic analysis the problem of choice is afnalys\zfi focusing
on single individual entities like a consumer, a producer, a seller, an investor,’ a coJ’nmodity, -a
factor, a market and the like. In macro economic analysisqthe problem is approached from the
angle of tbtality or aggregates like national income, nationa onsumption, nati::)n'al investment,

I .

general price level etc,

ii) Partial vs. General Equilibrium Analysis: @ al economic choice defines the state of
equilibrium. To attain the state of stable egyilibrium, the economic problem may e ﬁna!ysed
part by part — one at a time — assumirnig €l things remaining the same™i Thik js partial
equilibrium anafysis, For example, giy e price, the cost budget, the technology and the inp'tit
rcquifement,. the purchase manager to Gecide on the quantity and quality of the materials
he purchases. By contrast, this PUibn of "givens™ or *other things remaining egual” may

%_eractions among variables may be allowed. This is general

: ""-'-'iii_) Static, Comparative Static vs. ‘Dynamic Analysis: This has reference to the time gimension :

iy

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

® at a point of time, allowing no change (Static) . .
¢ at a point of time, allowing once-for-all change (Comparative Static)
& over a period of time, allowing successive changes (Dynamic) - |

- iv) Positive vs. Normative Analysis: In positive economic analysis, the problem is analysed in .
objective terms based on principles and theories. In normative economic analysis, the problem is

~ analysed based on value judgement (horms) and, therefore, the policy prescriptions arel explicitly .

stated.

You may note that the distinctions stated above are not watertight. There may be considerable .




defined set of assumptio
and the firm where he functions is a mi

relatively more relevant for his tool Kit.

‘Activity 1

a) In what way, is a manger’s job an economic one?
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b) List a few economic problems:
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c) Against each statement listed below,
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iv) The ONGC is planning an e’xpanéion pfogramme. .
v) The NTC is making loss |
vi) The textile industry is facing_rccession

L T T Y e L T T

i "% el nunapay LI

) d) Would ‘you accept the view that the same

€conomic.problem can be iexpldined through
different analyses? S

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

----------

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

...........

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

. |
A decision is not a soltion by-itsclf_; it is only an attempt towards a solutiori, A Jlecision may
solve an existing problem but it may also create a new probiem.

B;i_é_ines_s decisions are often classified into categories depending upon the managerial 'function
to which they relate it. From thjs standpoint, we may talk about: . ‘ -

i) Financial .Decisions: Such decisions may relate to costing, budgefirig, accéuntihg, anditing,
-’ tak-planning, portfolio composition, capital structure, gividend distribution and| the like.
"ii) Production Decisions: Such decisions may relate t ity and quajity' of pro uet, choice
of technology, product-mix, plant location an Qut, production scheduling, maintenance, -
pollution control etc. -~ - _

iii) Personne! Decisions: Such decis'ion?rclate to recruitment, selection, induction,

training, placement, promotion, trgmgfer, Retirement or retrenchment of staff.
. |

v) " Marketing Decisions: - Such d&sions may relate to saies volume, sa]es foree, sales

‘promotion, market resea stomer'scrvr_cc, packagmg, advertisement, new product
. positioning etc, o : S

v) Miscellaneous Decisionis: This categ

ory may relate to all residuary- items _Eike- purchasing,
inventory control, information syste

m, data processing, public relations ctcgi

In the realm of each decision area, one can further distiriguish between
a) Scientific and intvitive decisions ' '

b} Strategic and tactical decisions . E e
¢} Certain and uncertain decisions
~d) Major and minor decisions

Economics is, therefore, o
- area of management,

1.4 MANAGERIAL ECONOMICS

L R N

You should now be in a position to form some idea about the intent and content

|
ot
economics as a discipline. Managerial Economics concentrates on the decision p

-8
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rocess, decision




model and decision variables at the firm level. The fiem is viewed as a microeconomic unit located
within an industry which exists in the context ofa giv_en'-s_oéio-economic environment of bﬁsiness.
The executives and the functional managers are stationed within the firm; these managers, either
individually or jointly think, make and exécute decisions. Their operation reflects the bchaviour'
and culture of the firm. I ' o o |

Managerial Economics is concerned with the economic behaviour of the firm. To start with,
it assumes that the firm maximises profit. Profit is defined as the difference between revenue
and costs. The fiow of revenue is determined by the demand conditions in the market, whereas
" the costs are influenced by the supply condition. Demand and supply interact with each other
to determine prices — commodity prices in the product market and input prices in-the factor
market. Much wduld, of course, depend on the nature of the ma_rket 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 dcéis'ions are reflected in the course of
operational decision variables like price, output, input.'e'tc. ‘Such operation through economic
decision variables affects the firm's level of profit. ‘The firm can then evaluate its performance
jn 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 uncertainty it is.subject to. In its decision-making
process, the firm’s strategy is to minimise such risks and uncertainties through forecasting and -
forward planning. ' '

The subject matter of Managerial Economics can now be li %’15 follows:

Frame work of - ' Topics of .
Concepts and Techniques - Manageri ﬁ nomics '
e Demand Analysis g * D?ﬂ Decisions
e Production and cost analysis ' Inpit-output Decisions
» Market structure analysis s Plice output Decisions
e Firms behaviour analysis : % Profit maximisation and alternative -
: ' hypotheses -
» Project Appraisal ' ¢ Investment Decisions
e Risk and uncertainty analysis . o Economic forecasting and planning

You may appreciate that analytical rigour is very important in our subject of Managerial Eco-
‘nornics. At each stage of analysis of any economic decision variable, you should, threfore, be
" careful about the assumptions, concepts, techniques, logic of reasoning, conclusions and their

applicability in the real world business situation. '

Activity 2

Run down the list.of topics noted above: _ _
. Think about the organic relations that exist among them. Can you work out an integrated

structure of Managerial Economics? (Kindly note that you do not have to write out an answer.
This is just a mental exercise for you). - I ' '

1.5 RELATED DISCIPLINES.

By its nature, Managerial Economics draws hcavil)\f on other disciplines like Economics, Accou_n-
tancy, Mathematics, Statistics, Operations Research, Psychology and Qrganisational Behaviour.
Let us state briefly the contributions made by each of these disciplines to Managerial Economics.




i} Economics and Econometrics:* We have already stated that economfc the
concepts, precepts, tools and techniques of analysis to Managerial _Economics). I
section on Economic Analysis you have been told about the form of analysis

1l

ory contributes

the preceding
ich we would

h
" like. to borrow from economic theory. The additional point which you niay n‘ltc now is that

Economics also tells us the art of constructing "models” - a system or rclatlion a
In Managerial Economics, we use various types of models: schematic models (di
models (flow charts) and mathematical models like Econometric models and st
Most of these models are rooted in economic logic. Econometrics in particular is
of economic logic and statistical techniques. In our course, the 'cmpirically‘cstirﬂ
. that we will be using are basically econometric estimates. . i

ii) Mathematics and Statistics: Most of the deicision models that we Me me

- which is important in deicisions. Decisions have to be precise, To the extent that
decisions are measurable and quantifiable, “the use of mathematics is welcome.
managers, you must remember that symbols and numbers alone.do not suffice;

mong variables.
agrams), analog
ochastic models.

a combination
ated functions

ntioned above
are formulated in terms. of mathematical symbols and relations. Mathematics give

§ Up precision
the economic
However, as
vhat you need

tific decisions

additionally is the logic--{'}_ot!T reasoning behind those numbers and symbals, 'Scier T
arrived through the use of'mathematical tools and statistical techniques should have an intuitive
appeal and logical support, otherwise the manager wilt be in trouble. Regrqssion,. for example,

may help the manager to forecast his sales based on past recard, but the manager must make
sure that the user of his product has not undergone a change in his tastes and preferences.
That way, an econometric model may prove a better aid Man pure mathematics and statistics.:

iii) Operations Research (OR): OR was develgp®yduring the inter-war petiod dnd it is inter-
disciplinary in char_acter — a combined effort @ tists, economists, mathematicians, statis-
ticians in formulating models to solve spesi ic problems of allocation, transportation, inventory
building etc. There are linear programinin ell as goal pr_ogfam-ming models which are very
useful for nianagerial decisions. eriaPEconomics, therefore, uses some of these models.
However, in our course ma_terial% will make only pass_mg'rcferenoe- to linear. program-
ming techniques, because e re you will have a detailed exposure to tl

hose programming
techniques. In this course, wi onfine ourselves most

y to the calculus (Lagrange Multiplier)
techniques of optim_isation-_ in specific situations. This is an alternative to linear programming
methods of optimisation. :

iv) Accountancy: Decision-making requires data and a good deal of it i? protided by the
accounting system. The information on cost; inventories, receivables, revenue and profits is
provided by the accountant. Of course, the economist may modify these data to arrive at optimal
.economic decisions. There are a number of concepts and techniques which are!common to
the dccountant and the economist. In managerial economics, we make use; of both, keeping
the distinction befwéen accountancy and economics in the forefront. For exampie, we will be
referring to the ‘accounting profit’ and ‘economic profit’ or ‘break-even output’ of the accountant
and the ‘shut-down output’ of the economist, Accountancy does provide the data support, but
in the tradition of €CONOMmIcs, managerial €Conomics stresses the logic of reasonig %ehnd those
data ang,uscs the data under a set of assumptions. ' ‘
S _ _ . : _
V) R,sﬁhology and Organisation Behaviour (OBJ: Manégerial economics analy'ses the individual
behaviour of microeconomic units like a buyer, seller, an investor, a worker and an employer.
Psychology makes a direct contribution towards understanding the behavioural aspects like
attitude and motivation of any individual decision-making unit. In fact, there ]S a new branch of
discipline called Psychological Economics which analyses subjects like buyer’s behayi our directly

A _. :
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relevant for marketing management. Lately, the economists have developed the behavioural
models of firm, drawing heavily from the orgamsanonal behaviour area. OrgahiSatioh psychology
and Mlcro Economics- together provide the basis of such behavrour models to explam the
econormc behaviour of a firm. These behaviour models attempt an mtegratlon of manager’s
behaviour with the owner’s behaviour, individual behaviour with orgamsatlonal behavrour and
—thereby fuunsh better analysm of economlc ratlonahty on the part of the firm.

. Actlvnty 3 '

B Write a few sentences on the following statement
: Managerlal Economlcs takes an mterdlscrphnary approach

...-.......'.....-.'..-...-...-....'.........-'....‘........-..--. ------------------
.....;....-;.'..'..'.....'........_........_.-.................... .....................
;-.o.;.o.i-o;-.u;-.o.-oo.-.}...-.--oo--.o-‘...-oo.-fn--oo---f-.o--.o. .........
R R T T T R R TN LR S

R T R R R I R U AL R T S B R L LR R I I NI T T

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

 Activity 4 AR O : .
' a) 'There are disciplines like Business Economu?hphed Economrcs Industrial Economics

~and: Labour Economics. Try to gather the Subject matter of each one of these disciplines
is. Next, examine how could each oneNff thém be related to Managerial Economics?

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

S LR PR R ARt

S D KRR Lt
R R i
) ..ou-loo-oc-t.o.}-Do-.oi-sl'u-.c;Iyl(ll.--o-.r.-.c.-p--o.-t..u-t.--o--s}Q .....
.........................................................................................

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

a nearby hbrary (another scarce resourcel),
m a few books on Managerial Economics
and please run down the mdex

by If you have some time (a scarce resouree' ) and
then pay a visit to the library. Pickup’ at rando

- (and this too may be: scarce') or any book on Economics,

of -each book. Th]S is just to get a feel about Economics as a subject.

11




Supposc for Omne reason or the other you are unable to undertake this actmi'y Think about
the 'constraints” you had as an explanatlon of your own "economic rdnonahty"

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

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

..-................'.............................._.....,......... ..............

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

...'-.......................-.......-. ............................................

eo-...--o.-..--.o...-.-.-.-.c--.-.-..-. ----------------------------------------

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

16 ECONOMIC RATIONALITY

You may often hear that as decision- maker you are asked to act ratlonalfy Edonomics 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 implies thq following: '

First, all possible courses of action are known to y@mndly, you are able t
such courses of actlon into two catcgoncs~feasn € an easible. Thirdly, |base

mformatlon you are in a position to assess the
particular feasibie course of action out of give

separate all |
on available

¥quences of following from the choice of a
of alternatives. Fourthlx, you| can rank the

alternatives in terms of priorities, Lastly%hoose that a!ternatlve (course of action) which

occupies the highest position in the agder priority.

‘Thus économic rationality is a pr dition for attammg optlmahty in a gwen ecision envi-
ronment, - We may take a’ of examples to illustrate it. For example,: ‘rati nality on the
part of a selling firm is to m e profit or sales revenue. The ratlonallty on the part of an

_ investor is to maximise return. The, rationality on the part of a manufacturing Nt J

. production or to reduce costs. The rationality on the part of an investor is to'm
The rationality on the part of a consumer is to maximise satisfaction. - You ma
to think that rationality thus 1mplles on!y statement of ob,;ectlves in clear ttl,rms
right. By way of rationality, you have to take care of constraints as well. In fact yo
about feasibility of a particular course of action is based on your evaluation| of o
constraints together. To be exact, feasibility, consistency and -optimality of a decisio
be considered to define the dlmensmn of economic rationality,

Actmty 5

1 Under what specific CO]'Id]thIIS (i.e., objectives and constrlants) would you consider i
as a piece of rational economic behaviour ?

' a) A firm is building up its 1nventory: '

-.---.-....c.---'n--o.'---.-.o...'-...-.n.-..--.o -----------------

12

to maximise
imise return.
be tempted
That is not
f judgement ;
jectives and
— all musg

he following

---------




b) A firm is offering heavy discount {(in clearance) salcs:'

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

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

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

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

;-o--o----o---.-o-----o-.-.---.---.c--.uc--u--n.----- -------------------------

T R R R

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

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

1.--o--a.-q-..-.n.o4-.....-..--.-......-..--.--q. P e T I A R R N S T

........................................... m.........................a..

17 METHODOLOGY OF MANAGERI EdONOMICS

Managerial Economics s supposed to helps in'gnalysing the rational economic behaviour of

the decision-making unit. Economic an its own methods. An economist often starts
with a set of assumptions. Assumptigns a ypothesised premises, some of those assumptions
may be too ideal to be real. How ideal set of assumptions helps logical construction of.

analysis. Analysis is followed by dediw#fon of inferences. Such inference, positive or normative,
may hold good in reafity, 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 economic analysis can be exampled. We may proceed to analyse 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 fess of
yegetables and fruits as and when the price of these items 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 heusehold may continue to buy the same basket of vegetables and fruijts even if their -
prices have gone up. '

It is through the refaxation of unrealistic assumptions that a realistic analysis has to be built up. In
fact, the criterion of a sound economic analysis is often stated on: Fewer the assumptions, better
it is. The argument is most assumiptions are theoretical constructions, having very _negligible '
empirical relevance. - '

~ 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 m_ddél-can be viewed
as an approximation of reality. Sometimes a situation already experienced or what we call case

13
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studies may be used to highlight deicision—~making context and conccpts—cz: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 unique by itself; it is historic individual; something
which has been experienced in. the past may not get repeated in €xact form in the present or
the future; yet the past experience is a valuable reference; it offers lessons or guidelines for the
decision maker. In Managerial 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 useb and abuses as
" techniques of analysis, '

1.8 SUMMARY AND CONCLUSION -

In this unit, we introduced you to the scope and 'methodolog3r of Man_ag‘crial Economics. Man-
agetial Economics the application of economic analysis toevaluate business.:ideci_s] ons. Economic
analysis and related diséiplines provide concepts, precepts, tools and tcchniiques to examine the
economic decision variables like demand,'supply, price, costs and profits.. Tlferc are various types
of economic analysis (theory) and various types of business decisions (practice), In managerial
economics, we attempt an integration between economic theory and business prac_tice. -This is

because, business degision-making itself is an economic problem involving an act of choice.
1.9 ADDITIONAL READINGS.

. Brigham, E.F. & Pappas, J.L, (2nd edition, 1976), gerial Economics, Thé Dryden. Press:
 HRlinois, USA Ch. I : : - . )

Adh.ikmy; M., (3rd edition, 1987) Managerial iés_, Khosla Educational Publishers: Delht,

Ch. 1. _ . :
1.10 SELF-ASSESSMENT TEST @ _
‘What does economic theoi'y con 0 Managerial Economics?
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UNIT2 FUNDAMENTAL CONCEPTS
Struciure | :

2.0 Introduction
21 Obijectives
22 Scarcity
23 Marginalism
2.4 Equi-marginalism
2.5 Qpportunity Costs
26 Time Perspective
2.7 Discounting
2.8 Risk and Uncertainty
29 Profits
2.10  Summary and Conclusion
2.11  Additional Readings :
232 Self-assessment Test '

2.0 INTRODUCTION -

Managerial Fconomics, as we have emphasised in the preceding unit, i_s:conf:cpt ‘based and
technique-oriented. We make use of concepts and techniques\basically ﬁ{om Economics and
related disciplines. The use of concepts and techniques helps d§in eloping the analytical rigour
of the subject. They aid logical reasoning and precise t*, al of a professional manager.

In today’s business world of complexity, scientific marg nt begin with conceptualisation of
the decision problem. This is followed up deri tion Bedecision rules, principles and results .
through the use of sophisticated tools and techn%ﬁjy way of introduction to the subject of

‘managerial economics, we would, therefogpfike ydu to take stock of some of the fundamental
concepts (in this unit) and basic techniq e next unit). _

In what folloWs, we have sclecte@dom a few concepts, which are fundamental to any
economic analysis, including the analyss of business problems. Though selected at random,’

these concepts h_afre been ordered in a sequence such that together they may project the
coriceptual basis and frame work of our discipline. '

2.1 OBJ ECTIVES

The purpose of this unit is to:

o define a few concepts, basic to economic analysis

& exempiify those concepts with the heip of table and diagrams

o comment on their applicability in real world business situation
# point out the decision principles underlying those concepts.

2.2 SCARCITY - -

This is one of the fundamental concepts of Fconomics reievant for Management. The essence of
any economic 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 managet, you may be facing scarcity of good duality materiats or skilled technicians.
As a marketing manager, you may be encountering scarcity of sales force-at your command. As
a finance minister, you may be facing scarcity of funds necessary for expansion or renovation
Br. 8RA0®  acc.Ra (1Y 930 5
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. programme. As the finance manager of the cointry, designated as an imﬁ;or‘taﬁt official in the
Ministry, your basic problem when yout prepare the budget every year, is to find enough revenue

resources to finance the necessary expenditiure on plans and p'rogramme;s. Thus, scarcity is a

. universal phenomenon. ' : : |

. Letus, thércfore, attempt a technical definition of the term"scarcity"”. In ecosomic terms, scarcity
may be defined as “excess demand”, Any time for any thing, demand (requirement) 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. Tt is this scarcity which -
~ lies at the root of any problem which requires managerial attention. 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 facilities. Had these scarcities not been
there, there would have beent no managerial economic problem. It is because of this scarcity that
- amanagernas to decide on optimum allocation of scarce resources of men, materials, machines, -
~ money, time, energy and what have you. - : |
Activity 1 | | '
a) You must have noted that ‘excess demand’ means that demand exceeds supply. Similarly,
‘excess supply’ should mean that supply exceeds demand. Tt follows that fpositive _exééss _

demand’ means ‘negative excess supply’. Could you now redefine your concept of "scarcity”?
’ . ’ o

I N I R,

b) You must have also observed that s demand (for labour) pushes the price (wage rate)

up. Would you, therefore, at “scarcity” is reflected in terms of price escalation?
Give some examples,

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

¢) Of the three items X, Y and Z, which one is rélatively more scaroe than the other two?
: Why? o '




8
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EXCESS DEMAND -1 o2 EXCESS DEMAND

23 NIARGINALISM

It resources at your disposal are scaroe, then as managers, you have fo. be carcfu] about the .
unhsanon of each and every additiondl unit.of resources (inputs). In order to decide whether- L
_ _to use an additional manhour or- ‘machine hour or not, you need to know what is the- additional

output expected thcret'rom. Similarly, a ‘decision about additional investment has fo be taken in
" view of the additional return from that investment. Econosmists use the term "marginal" for ail

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

output of tabour, marginal output of machine, marginal réturn on mvestment marginal revenue
- of output soid, marginal costs of pl‘Odl.lCthn, marginal utility of consumpt:on and so on. Before -
" you attempt to use such concepts of margmahsm, be ciear about the followmg pomts

“a) The nature of relationship between the vanables is to be clearly stated If sales depend on

advertlsement, then you can talk of ‘marginal sales of advertiserent’; but if advertisement budget
depends on the flow of sales revenue, then you should tatk of margmal advertisement of sales’.
In other words the dependent vanable st be clearly dlstmgulshed from the mdependent one.

17
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b} The independesnt variable is to be changed by just one unit at a time t6 work gut the impact
on the dependent variable. The impact of an additional hour of labour is figured out in terms

of ‘marginal output of labour’, just as the return from an additional one crore of] investment is

stated in terms of ‘marginal return on investment’.

¢) The marginalism is not be confused with the concept of average. The average product of
labour, for example, is the ratio of total product to total labour, whereas the ‘marginal product
of labour’ is the ratio of change in product to one-unit change in labour. The following table
may illustrate the relationship between average and marginal concepts.

No. of labourers Total Average Marginal
output output output
(L) Q) (Q/L) (A QJAL)
1 10 10 -
2. 18 ' 9 8
3 24 8 6
4 32 : - B 8
5 45 9 13
6 o0 10 15

A is a symbol which denotes change.

" You may cbserve that as the average output falls, the nfaggindl output falls faster thaIL the average
ouiput such that the marginai is lower than the gwegs ge. en the average output, remains the
same, the marginal equals the average. When tge ouiput increases, the ma |'ginzstl output
increases faster than the average output sq:h that™tfie marginal exceeds the average. '

At this stage,we may state the margingl prir€iples of the economists:

® Bach factor labour may be phd wages according to its margial product => W = MPL:
¢ Bach commodity (x) %pri ed according to its marginal utility = Px 1 MUy

The basic idea is that satisfactioWmust balance sacrifice.

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

The marginal concept which measures the rate of change in the dependent variable is very useful
concept in Egdnomics. However, in the real wory business situation, it is difficult to apply
the concept of marginalism, The problem is that the independent variable may be subject to -
"chiunk changes” rather than "unit change”. The labourer that the contractor uses on a furnkey
project-may be changed not by one, but by tens and hundreds. Similarly, the output may change
because of a change in process, patiern or a combination of factors which may not always be
measured in unit terms. Tn such cases, the concept of ‘marginalism’ may be replaceq by that of
‘incrementalism’. The additional revenue which the firm earns because of say, computerisation
of market information, may be termed as "incremental revenue”, Similarly the additional cost
'of'instafling computer facilities may be termed as "incremental costs™. In fact, incrémentalism
is more general whereas marginatism is more specific. All marginal concepts are incremental
concepts; but all incremental concepts need not be confined to marginal concepts alone. '

Activity 2

a) Take a graph paper. Plot the table and get the average and marginal 'oufput_.of labour
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_ function:; but if we haw@-

- @ concrete

d) )

curves. Extend the table with imaginary data and show that the fbllowing_statements hotd
true:
i) Total o'utput is maximum, when the marginal output is zero.

ii) Total output falls, when the marginal Outﬁut is negative. You .may note that when
labour has zero or negative marginal product, it is said to be "disguisedly upemployed”.

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

Review your understanding of:

i) Marginal utility of money spent;

To apply marginalism, we
need 4 o

AN

data, we must use incremental
concepts.

Revenue

Choose the appropriate words
from the list below: '

e continuous

e discontinuous Y
. Quiput
e discrete ¥

For what level of output, the
average cost = the marginal
cost of production?

Costs
)

marginal costs are zero?

|

. . }

ii) For what Jevel of output the ! I
. |

|

|

]
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~ the foliowing as a handy reference:

ili) Can incremental costs be the ‘
samie as marginal costs?

2.4 BEQUI-MARGINALISM

_‘While developing the concept of marginalism, you must have noticed that we have assumed a

single variable function, such as

- o Revenue depends on output.

- ® Costs depend on output. . . ‘

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

- o _If you want to maximise reveriue, 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 its marginal product is zero. 0
| S OR N

© I you want to minimise costs, then produce tiaverage costs equal marginal costs.

Such decision i'u_ics are termed as "Absofute igity Level Principle" (Baumol), At 2 time,
an input has only one use of producingan offput—or output has got only one use—either

generating revenue or involving costs, oth.
Now suppose, output has got t $ viz. it invoives casts, at the same time, it is‘capa'ble
of generating revenue. In this cal manager’s decision about extra volume or extra batch

of production must be based on comparison of both marginal revenue and marginal costs,
If marginal revenues exceed marginal costs, additional production should be encouriged. I
margirial costs exceed margihgil revenue, it is uneconomic to go in for exira production. -]["hus the -
optimum level of output g.hdu};d be decided upon the point where marginal revenues just cover

* - the marginal costs. This decision rule is termed as "Relative Activity Level Principle” (Baumol), .

and this is what the economists call "equi-marginalism”, In subsequent units, we will be deriving
this principle or conoefjt more rigorously. For the time being, for managerial use, you may find

Nature of the Unit ' Equi-Marginal Principle

Multi-market seller " MRy =MRy;=MRs-=...=MR,
Multi-plant monopolist - MC1 = MCp = MGy =. . = MC,
Multi-factor émployé"r"“‘\\ : MP; = MP, = M’Pg' =...=MP,
Multi-product firm ’ ' M&l' =Mmy=Mmy=... = Mﬂ;,,'
Muiti-comrmodity consumer - MUy = MU, = MU3:= .= MU, |

20



You may note that: -
‘MR; = Marginal rcVenucs ; i—1. .t Markets
MC, Ma:gmal co°ts 1—1 " pla.nts
" MP; = Marginal products 1—1 ....... . factors
Mr; = Marginal profits ; i=1 ......n products

MU; = Margmal ut1ht1cs l N commodmes

Just take one of these for 1ntu1t1ve cxplanatlon Suppose your firm is a multl market seller like

HMT which sells watches in both home market and forelgn market, If margmal revenue from
a watch sold in home market exceeds the margmal revenue from a watch sold in the foreign
market, as a seller mtendmg to maximise revenue, you are likely to reduce your sale in foreign
" market i in order to push up sales in home market. And tthis process will: continue till the marginal
rcvcnucs,l from both markets are equalised.” Of course,. whether it always happens this way or
not would dcpend very much on the ob]cctlvcs and constramts of the firm; and economists often
statc thqm by way of assumptlons ' ' : :

Let us: ‘assume ‘the case of a multi- commod1ty consumcr who' is purchasmg successive units of

X, Y and Z. Bach umt costs the same and the consumer is detcrmmcd to. have a combination
including all three items. His budget constramt is such that he cannot buy more than six units

- in all. Lastly but not the least, he is sub]ect to dlmims%rginal ut:llty 1e as he has more
ill '

of an item, he wants to have-less of it. The following ta

. - : = — T
_' Ttem X _?;UHY o j . Hem Z

trates his caso

2nd 9 .8

3rd g -1

4th 7 6 5
5th 6 5 '
6th 5 4 3

.
" The basic assumption is that margmal utlhtlcs are cardmally measurable r%ay in tcrms ot Rs.

and that margmal utility 1s a.monotonically decreasmg funct;on of COHSUWPtIDH i
l/

- You may work out that our utility maximising consumer will end up w1th' a purchase of 3X + 2Y -

—

+ 1Z because that combination satlsﬁcs cqul -marginalism: : -_i |
MU, MU =MU; =8

‘No othcr combmation would give him so much utlhtlcs as he gets now (52)

Finally, you may note that in the rcal world, it ‘may not bc always possible to have such a ncat'

RN

simple problem. In particular, you may not have data for each successive units; in that case,

~ you may have to replace "cqul-margmahsm" by the concept of "cqui-mcrcmcntalism" But your

~ decision rule or optm'usmg pnnclple will remain the same
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- Apply equi-incrementalism princip& your answer. Could you have applied equiwﬁarginialis_m ?

. Activity 3

a) - Name. a couple of firms to suggest real world examples of the _fo!loWing:

Nature of the unit o Real world examples

Multi-market seller

Multi-plant monopolist

Muiti-product firm

- Multi-factor employer -

b) Distinguish between Absolute and Relative Activity Level Principles.

¢} Suppose a seller has two markets to . Market A- " Market Bi -'

serve. The demand schedules in them SN L — -
are reproduced in the Table. Suppose Price - w - . Price Qty

that he has 1400 units to sell. and - L : ' _ - |

e | O T
| ’ 600 50 . 800

- o Y 900 40 - 1100

%zo . 1000 34 1400

Hint: First get tdtal revenue in each mérket by multiplying pnoe with quantity,

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

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

2.5 OPPORTUNITY COSTS

You have learnt the concept of marginal costs and incremental costs. Let us now get another

cost concept from Economics, viz. opportunity costs. Here is a ve

sacrificing the other alternative courses. We can; therefore, evaluate the one which is:*. chdsjen in -
terms of the other (next best) alternativp which is-sacrificed. This is the method to cqmpute_ the
opportunity costs of a decision. Let us take a couple of cxamples to illustrate: |

i) You have got an hour at your disposal which you can devote either to reading study material

22

ry general concept, at the
same time a useful one, for decision purpose. The opportunity costs are the “costs of sacrificed
alternatives”. Whenever the ‘manager takes or makes a decision, he chooses on course of action, .



or to watching cricket match on the TV. The oppc_)rtunity cost of watching the cricket math
is the study material which you could have read had you not watched the match. In cther
words, the opportunity cost of leisure (labour) is the labour (leisure) that one sacrifices.

ify A machine can produce either X or Y. The opportunity cost of producing a given gquantity
of X _is, therefore, the quantity of Y which it would have produced. 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 ratio of
their respective prices, say %: ' C a

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 earned, 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:

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

The economists use many different concepts of "trade-off” (such as Indifferenice curves, 150-
quants, Phillips) curve etc., which are all based on opportunity\sgst reasoning. In the same way,
the managers confront many different decision areas wheraNgppojtunity cost concept is directly
applicable. Make or Buy decision, Breakdown or Preyg ive Mantenance of machines, Replace-
ment or New Investment decision, Direct recruitfne outside or Departmental promotion
from within to man a post and the like. The aggguniaril never considers the opportunity cosis;
he considers only the explicit costs. That is w%'aocounting profit” is simply the revenue
minus recorded costs, but the "economyj fit" (8 revenue minus explicit and implicit costs; ie.,
the "accounting profit" minus opportunifiRosis. '

You may appreciate that for optication of scarce resources the manager should consider
the opportunity costs of using resourc¥€, 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 zeto?

L R KRR I

b) If there is nnutitised 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?

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

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




¢} Hereis arisk-return trade off curve. . o
Use the opportunity cost concept to R '

W
- interpret the diagram.
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- gain" for other? _ _ TR
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* labour welfare to reduce costs, butly

Actlvity §

When you go to your qfﬁc'e!factpry next time, 'observc the worklproccss {pattern/product. Can you
find some examples of “opportunity costs"? When you come back home, organise a discussion

' session with your family -mémbersfﬁ_‘ielids on the subject: Uses and Abuses of the Concept of

opportumity costs.

2.6 TIME PERSPECTIVE

Decision-making is the task of coordination along the time scale—past, present, and future.
Whenever a 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 fatnre implications in terms of actions and r_cactioné"likely threupon.

Thus the fime dimensions of a managerial decision is very important.

. 'I'he economists often consider the time element in terms of concepts like temporary-run, short-
run and long-run. The econonmists state that ifi the temporary-run the supply of output is totally
. fixed. By contrast, in the shori-run the supply can be changed ‘slightly by altering the factor
’ proportion; a fixed factor like plant and machinery can be used more intensively. In the long-run,

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

The manager can interpt_e:t._ these_economic concepts in a different way. For temporary-run, or
short-ran, the manager faces a lot of constraints, but for the 10gg-run, there are no constraints,
of course, such a long-run is too ideal to be real: in that Iong-rPn, "we are ati dead” (Keynes).

For a practising manager, the short-run is the prese e;iiatc) period, whereas the long-run

is the distant future (remote) period. The manage calculate the opportunity cost of his
decision, if he has to choose between the pre d the future. His decision principle is that
he must take care of both time periods.
is too short. For example, he may set '
prepared to face declining sales. Tgday t
tomorrow it may increase the re 4@-’

Jprice for his product today, but then he should be
advertisement expenditure may inflate the c_dsts; but

ture this may deterioraie 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. T o :

2.7 DISCOUNTING

This brings us to a veiy iniportant'.cont;ep_t of Managerial Economics. Discounting is both a

: cbncept and a techniegue, which. is borrowed, from: Accountancy. For its cxpl:ination, 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-bf- say Rs. 1100 at the end of one year from now.

~ Human naturé is such that thereis always a time preference in favour of the present. For the

sefler, 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 value of the future

“sum of Rs. 1100 js just Rs. 10007 The question is: how have we arfived at this? It is simple.

An iavestment of Rs. 1600 (say P, for Principal) yields Rs. 1100 (say A, for Annuity when the
prevailing rate of interest (r) is, say, 10% ' .

A=Psr P=P(lur)

an3¢er cannot afford to have time persepective that

flow. Similarly, at present, the management may ignore '




. - Rs, 1000 _
orP = i_-|-_r = Rs. 1000 = Rs. (1+10%)

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

second year, | o .P = I(—lfi—}, ) o .
-third year, : . f_’= (—li‘F
'fhu_s if an investment bf sum yields ;1 s.eries. of return A; 'fhrﬁugh i. period; i = 1 ....n, then in

order fo caiéulate its presénf'value. we need to discount Z _ A; thh the help of (1+1)%,
P A/(+r) = |
- =1 o - ' - . !
A Ay A - A,
. 1 n 22+ _ 3 3__|_-___.+_____5 
e e gy i

You may note that longer the period, larger is the discount factor, (1+1)" jexcess (1+r)™ 1,
because nth period is more distant than the (n-1)th perioM\Heavier discounting for the distant
period makes sense because future is uncertain; the Wistan} future involves - incaiculabe risk.
‘Discounting enables risk-hedgihg, particularly in ntex of investment dedision where the

refurn on investment is spread over a number §f yedrs in future. Thus the jpresant value of |
. future return can be estimated by discountjpg it the opportunity costs of the safe rate of
interest as in our example. ' : o : '

Discounting principle has applicati as other than investment decision. For eﬁ{ample,'
some economists restate their m ginaNgrinciple of wage determination in the l‘abou-k market as
follows: L ' : T o

"Wages are equal fo the discounted value of marginal product of labour", This'is because -
‘the wage rate as a confractual payment is fixed at the beginning of the period, but the actual
-productivity of the labour who has been employed cn that wage rate is known! only|at the end
of the period. The employer, therefore, must be discounting the _ﬁlrure.margina;l productivity of
his worker to settle his present wage rate. : ;

© Activity 6 :
a) Discounting'is a technique of computing the opportunity costs'_ of time prechrenc e, Explain.

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

-----------------------------------------------------------------------------
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¢} Suppose, a firm is going to receive Rs. 10,000 per annum 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. Somebody
has calculate that the present value of Rs. 50,000 which the firm is to receive in course of
five years 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: you may certainly use a calculator, if you

" have one). ' ' ' :

.-.o.-...-..‘-.o.-'...--.-.-.o.-.o.-..--.o._-...-......-.. .......................
...................................................................................
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58 RISK AND UNCERTAINTY - é |

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

Changes are not homogeneous. The chan be known or unknown. The outcome of
known changes may be either defini ind®finite. The definite outcome assocsiated with
known changes define the decision en ent of "certainty”. The indefinite nature of ovtcome
“associated with known changes involves "Tisk". Such risks can be estimated in terms of acturial
probability of events; and accordingly such risks can be insured. But if the changes are unknown,
their outcome is indefinite,and therefore, the risk element is incaiculable 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 presentation below to conceptualise the distinction:
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 Decision Environment

U
Changes
LIS — - ' ; - - —
Known Unknown
Definite - Indefinite . - Uncertainty
s R - - (™)
Certainty ' Risky (0 < § > '60) B

6 is the mcasure of risk ‘element.

Thc economlsts goa step further and suggest that interest rate is nsk _premium, but. proﬁt .
is a reward for uncertainty, : o

Introduction of risk and uncertamty in the- analyms of decision- making is done with the
help of statistical concept of- probability, Each management, while making policy decision would
like to know the likelihood {probability) of its. gomg right or wrong in vaiious estimates about _

. future revenues and costs. An awareness of degree of risk and uncertamty helps the process
of dec1s10n-makmg Of course, management can have different attitudes towar s calculable risk
and unccrtamty (non-ca]culablc risk). Some are risk voiders/averters; some re risk- -dodgers,

_ some aré risk lovers. Some can estimate market r@e to new produ{.:t, or| new price) and
some tend to guesstimate non-market risks (due to
to guesstimate non-market risks (due to sudf nge in Government policy). Risk is often
defined as a measure of "standard dewatlon n expected returns (costs) and actual returns

{costs). We hope to discuss at a later e techniques of dealing \mth risk and uncertamty
decision-making in areas hkc fin an. arkctmg

roduct, or new price)| and some tend -

Actwity 7

a) Based on your day-t @peﬂence or observation, quote some spetific dxamples of the
kind of risks faced by: .

i) Production Manager:

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

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

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

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

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

------------------------------------------------------------------------------
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iv) Marketing Manager:

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

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

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

R O e SR E R R A
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Activity 8

a) Contact 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 attitude towards risk and uncertainty while dealing in shares. :

2.9 PROFITS

Profits of a business enterprise means revenue minus costs. Revenue (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 em-ployedw(F) and the average factor price (C). Thus
profits () can be stated as’ ' '

7 =TR-TC
=P.Q-CF

What should be included in costs in order to arrive at profits is, however a controversial sabject.
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 chart below

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

= Contribution
— Fixed costs (overheads)

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

= Net Profit
— Dividends

= Retained Earnings

- . : . |
The businessman- calculates his return on investment (ROI) by computing profit as a percentage
on investment; he uses various corncepts of profit such as gross profit, net profit, profit after tax
etc. depending upon both accounting convention and accounting convenien

The concept of economic profit, as we have indicated earller, is narrower than tlnat of accountiné
profit, because the opportunity costs have to be deducted from accounting profit to get at
£Conomic proﬁf‘ 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 wagesqwhich he could have earned, had he not
employed his ‘own’ factors in his "own businegs"@ somebody else’s businéss, have to be
regarded as the opprotimity costs, which when consi » Will show that economic profit is less
than éccount'ing profit on his books{. Suppos; kchanic makes an accounting profit of Rs. 500
'per month. He has his own repair shop in Mg gdrage of his house. To start this business, he
has also invested Rs. 12,000 as read @Pigal. Had he not started this business, he would have
earned say Rs. 100 per month ag.a hitéd labourer; he would have also earned Rs. 1,_200 as
interest per annum (ie Rs, 10 nth) on his capital. Additionally his garage would have
fetched a rent of Rs. 200 per mowth. All total, he would therefore earned Rs. 400 (RS. 100
+ Rs. 100 + Rs. 200) pe@l; this is the opportunity costs of running his {'own business”,
~ Therefore, his economic prof#is Rs. 100 = (Rs. 500 -Rs. 400} only. To the exttlnt, it is difficutt
- to quantify and measure these opportunity costs, it becomes a problem to estimate economic
profit. To overcome this conceptual as well as measurement d-ifﬂculties, most of the economists
~ assume zero opporiunity costs such that accounting profits and economic -proﬁlls do not differ.
This is indeed a simplifying assumption, |

Lately some behavioural models Have been developed by the managerial economists. In these
models, the concept of profits has been given a practical orientation. There are now different
concepis of profit: maximum profii, critical minimam (target) profit, actual proﬁt,:rcported profit
and so on. We hope to develop these concepts at a later stage,

For the time being, we would like to continue with the pure microeconomic concepts of
profit—supernormal profit (TR >TC), normal profit (TR = TC) and subnormal prﬁﬁt (TR<TC).
The economists normal profit is no-profit—no-loss situation; and subnormai profits is actually a
situation of less. Gur TC, by way of assumption, includes ail 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 economic theory of the firm which assumed profit -
maximisation as the objective, ' ' '
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- Activity 9

Take the balance sheet of a Company and make a distinction between "business profit” and
“economic profit” by inputting opportunity costs to equity holder’s tunds. Provide the rationale
of choosing a particula_r-'opportunity cost. '

................. . Prme e
o e s erar e f PRERERE . e s aar e e P P
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Activity 10

4) Construct an example with all imaginary data to show that ‘economic profit’ 1s negative even

though the "accounting profit” is positive. 0 -

b} Karl Marx regarded profit as atarplus value”. How would you interpret the Marxian view?

-'0!-..--.ul-lul-..o...l-l.-n-. llllll 4 4 = = m sy a .‘IICQ * - L) * * LR
s r e W . sarran R T R R e e a e +
.. TR PP . haaneas . . hh e eaen T . . .
._....-.-.-...-...-.-.-...-...-..-.-...-,.-.-. ......... R R L
. e . e e . P ne P R L [T

. f eran e e . . F e IR I IR R
........... .....................................................‘.........-.,..

5 10 SUMMARY AND CONCLUSION

‘In the present unit, you have been exposed to an overiew of some basic concepts like scarcity,
marginalism, incrementalism, equi-marginalism time pcrspcctivé, oppartunity costs, discounting,
risk and uncertainty etc. While explaining these fundamental concepts, we haye also exposed
you to some elementary economic tools Iike tables and diagrams, function and relations. In the
next unit you would be exposed to a few more soplisticated tools and techniques of economic
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analysis, such techniques are used towards optimisation in a given decision environment.

2.11 ADDITIONAL READINGS i

Hm’:’stonés, Thomos & Rothwell, John, C, (1985) Managen’al Economics, Prentice Hall l[nreman'onal:
New Delhi, Ch. 1. ' :

Davis, J.R & Chang, Simen, (1986) Managenal Economics, Prentice Hall Imematzona‘l : New Delhi,
Ch.i. , .

2. 12 SELF-ASSESSMENT TEXT

1 Explain each of the following concepts and state clearly the decision principles associated
with each:

a) Incrementalism
- b) Equi-marginalism
<) Opportunity costs
d) Discounting

2 Comment cn each of the following statemcnts-

a) Managerial decision- -making involves calculation of opporrumty costs.”

b} Equi-incrementation is a practical concept. ; .

¢} Despite business profit’ being positive, the ecognomlic’ profit may be zero or
d) Wages are equal to discounted marginal prod labour.

. €) Scarcity is the be-all and end-all of eco@prob]ems micro or macro.
3 "The iraditions of mangerial economicgare th f specifying teghnology not inlgeneralised
- production function but in specified p%» of Identifymg and measuring the goals of an

‘organisation rather than assuri si profit maximising’ goal of considering the role
. . N g
of information and ingorance of certainty and of finding statistical comstmicts to

enable measurement wit}@s her than remaining satisfied with unmeasuged concepts’

negative,

Expiain.

It is a difficult question. You may atempt an answer now, It would better, if you atiemsst
another answer when you have completed at [east one reading of the entire coujsc uiaterial
in this subject. You may, then compare the quality of the two answers. ‘That| will be an
excellent sclf—assessment of yourlearningthe subjcct
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3.0 INTRODUCTION

We niow move from ‘concepts’ to ‘technigues’. To begin wigh, you must note that concepis
© and fechmiquesare not mutually exclusive. You must have beelyged in the pa‘&a:@ding uniic that -
concepts can be explained better with the help of togls an nigues like {ables, diagrams,
equations ete. Of course, there are more sophisticafed &hnigues drawiy from disciplines like
applied mathematics, statistics, econometrics and opedagiafis research. The nse of such methods ~
and measures makes managerial economics, a echnical subject. The use of techuigues &
geared towards measurement and optimigatjon 0§ cconomic decision variables. :

3.5 OBJECTIVES

Tn what follows, our objcr;ti\®

help vou recall some of the basic mathematics, useful, iry managerial sconomics

introdece you to the formal concept of ‘optimisation’ in decision- rmaking coitiexf _
stggest the use of calculus in measuring economic magnitudes and in ¢ pnmnsmg economic
decision variables.

& ke you aware of other tools and techniques like model-building aid case-strdies.

3,2 BASIC MATHEMATICS

The first concept is that of a set. A set is defined to be a coliection of distinct and well defived
objects. in fact a set can be defined in two ways: either by enumeration of its members or
by specifying a criterion for membership. An example of the first method would be the set of
numberq 5,6,7 written as (5,6,7); or the set of alphabets a,b,c written as (a,b,¢). Sometines it is
difficult to define a set by listing its members, For instance, the set of all residents of Delhi or
set of ali birds in 2 bird sanctuary. Hence we take recourse to the second method ol defining
a set i.e. by using some criterion for membership. For instance, the set of all positive infegers '
- betWecn 1 apd 16; or the set of all points lying on the linex+y= 4

in managcnal economics, we will be concerned with the choice executed by & business ﬁrm often
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the need arises for specifying the opportunity sef of the decision maker e the s of Jdiernative
actions which are feasible. For instance, the opportunity set of a consumer is the set of all
combinations of goods which the consumer can buy with his given income. Given the covisimer’s
money income (budget) and prices of all goods, the opportunity set iz well defined, and we can
check whether a particolar combination 'is feasible for the consumer, ie. whether he cap afford
to buy ihat comibination of goods. If a pessonconsumes anly two goods (x & ¥), whose prices are
Rs. § and Re 4 per unit, and his money income is Rs. 160, then the consumer’s OpTOFRInity set
is shgwrn in the graph below—all points (combination of x & ) lving o the line AB or below,

35
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if the consumer spends entirely on %, he ¢ &,20 units of x with no'y, and this is shown by
point B. Cn the other hand if he spendgonly B y, then hie buys 25 uniis of y with no X, and this

is Indicated by poipt A, Now all ot 1ative ways of speding Rs. 100 wili tie on the line
AB. Hence the arez CAR consiitutes consumer’s apportunity set for conswmption.

In manageriai economics you w deating with Variables like consumption, demand, supply,
micome, Investment, wages, pz’b‘ﬁis, ete. A varlable is a thing which varies, wiich can take a set
of possible values within a given problem. A Consiant is a quaniity which does net charige in
a given probiem. For instance in the equation Y = a+hX; a and b are consiants. Their values
remmain the same within & given vroblem, g ‘2’ can be 2 and ‘D can be 3, the equation then -
. becomes YV=2+3K, A constant is also called a perameier. Note that ihe constant can assume
othier values in different problem, eg. ¥Y=5+2X is considered to be a different eguation from
. Y=4+3X. Now iin the equations Y=2+3X, and Y=5+2X, X and Y are variables. Here X can
assume different values and this in turn will cause Y to assume different vajues, In fact X is
calted the Independent Variable, while V is calted the Pependent Variable. Somectimes X is
- calied Exagenous Veriable, while Y is calted the endoegencus variabie. The valves of X will be
given from outside the system, while the values of Y will be determined from within the system
{By the given eguation).

Next you may recafl the concept of fametion. A functions such as 2= Q (P} expreses a relationship
between two variables Q and P, sich thai Tor each value of P there exists one and only one
value of Q. Functions are the basic building blocks of formal economic models. The function D
= [H{P} is called the demand fanction and its graph on.a two-dimensional diagram with price on
one &Xis and quantity demanded an another axis, will be called the femand curve, A function
maps out a refationship betwesen price and quantity—a mapping of one variable onio ancther,
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Here P is the arglimcnt 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 I3 is the effect variable. '

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

P ! 2 3 4 5 6

Quantity
Demanded (D)

The Quantity intercept is 10, while the sfope is-0.5, the price intercept is 20. In general terms
the above function can be expressed as ID=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 independent variable
are given below: '

B




c) \\
@]

o B >P G - Zp
() LINEAR Q= a:bp a=0A  b=CA/OB(jia) QUADRATIC Q = a-bp+ CP%; 2 = OA: C>0
al . 3

AVAY

Gl
B o P
{iib) QUADRATIC Q = a+bp-CP?; a = QA (iii) CUBIC Q = atbp+ CP%dP*; a = CA
Activity 1 | |

Concentrate on each of the above diagrams, and think about the rejationship between Q and P.
a} Draw the graph of the fellowing functions:

iy G=10-04P .
i) Q =15 - 2p+4p?
iiiy C = 100+0.8Y,

Where C is consumption and Y is income. .
) The foliowing table expresses Savings (S) as a function of income (Y) Graph the function.
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Y 0 1000 2000 3000 4000
8 400 -200 0 200 400

¢} A firm’s fived costs are Rs, 6000/ regardiess of output {they do not change when output
changes); variabie costs are Rs. 5/- per unit of output {variable costs are dependent on
output). Total cost = fived cosis + variable costs. The selling prices of the goods is Rs. 100/-
per unit. Let 3 be the output. State the. v
i) firm's fixed cost function
ii) variable cost function
iii) total cost fucntion
iv} tofal revenue function

3.2 DERIVATIVES

In your course material on Quantitative Methods, you have been introduced to some bazic
principles of calenlus and their economic applications. The marginal concept: and analysis of
‘Econonics is easily amenable to the method of calcutus. As such, you may begin this section,
by recailing some of the standard rules of differentiation in calculus : :

i) . Basic Rule: . Y =oeaz" _
| = naXo!

iy Addition Rule : Y =au(z)+vz)
&Y _dude
dX d dz

iiiy  Product Rule : Y =u{z)x @
Fy ~Jdz

v}  Quotient Rule : y o = e

<)

v}, Chain Rule: %': yluiz)]
' . — d_y % ..dﬁ
: d T du dc

vi)  Logarithm Rule : Y =log.x
v 1
dX = =

vii)  Exponential Rule : Y =€
311 = £%
ax

. What is important for you to note now is the economic interpretation and use of %

You may recall that % measures the slope of the curve plotting the function Vv =Y{=)
The “Slope” in mathematical sense is the concept of marginalism in €COontic Sense,

~ Thws, if Y = Y(x), the % stands for change in y as a result of one unit change in X, ie.
‘marginal y of . In the same way, we may begin : ' ’

% — Marginel demang of price, when D = d(F)

% = Marginal sales of advertisement, when S = s(A)
% — Marginal revenue of output, when R = 1(Q)
%% = Marginal 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

QIQ olm ’m!tn "ultj

= Average ¢osts

- When we divide the marginal concept by the corresponding average concept, we Jeasure the
economic concept of elasticity. For example '

;ig.g = Price elasticity of demand

@ e i

00 = Output elasticity of cost

ﬁ.g = Advertisement elasticity of sales revenue
Such ‘elasticities’ measure the proportion' of change. For example, if the pe’rcentageI change in
demand is greater than the percentage change in price, then [jg g] > 1 = elastic demand.
On the other hand if [jg £] < 1 =inelastic demand; [95.£] = 1 = unitary 6laS:tIC demand
and so on. '

Activity 2
a) What is the difference between ‘slope’ and "elasﬁci@ ‘

........................................ o...............................

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

o..---c-.=.a-..--.o..--.-.-.o.--.o.-.oo.-_--.o.o.--.-a'.---o-n.--.-- ------------
.............................................................................

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

T T S E

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

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

FP A4 homoaa

...............................................................................
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d) Consider a firm whose demand function is estimated as P-p((}) where the total revenue
" can be defined as TR=PQ, 'show that the marglnai TEvenue, MR P(1+1!n) where the n stand
for price elasticity of demand.

A e R R R R R R R R R R R
----------------------------------------------------------------------------------

R R R R R A

‘Do not get upset, if you fail to derive this result. In a subsequent unit, we will solve it for you. o

You have thele;me ‘to wait .and watch.

You may, therefore, appreciate how is the method of calculus uscful for managerial economics
— its concepts and mcasurement :

You may now prepaw ‘yourself for an extended use, of leferenttal Calculus in-managerial
economics. This is wheré we would like fo introduce thc malhematlcal concept of ‘Partial
derivatives’ and its economic counterpart

3.4 PARTIAL DERIVATIVES .

So far we have considered a fUﬂCt!Ol‘! of one independent varlablc However in managerial
economiics often we have to encounter a function of several INgependent variables. For instance;,
a consumer’s demand for a prodact depend‘s on the’ pléc product, the prices of oiher
related goods, consumer’s income, consumer’s fas d so on. When the price of the goods

 changes, the effect on the quantity demanded o ghods can only be analysed if all other
variables are held constant, in the form of ‘c s paribus’ (other things being equal) condition,
The funtiona! relationship that we get bstwe%’quannty demanded of a product and its owrt
price is called a Partial Function (a n ofbne variable when all other variables being used

as constant). The process of differenti§ion can be applied also to the partial functions. The -
derivative of the partial functio%;nown as the partial derivative of the original function and

is denoted by g— ‘or £(x) or f;

d of using, ‘dee f by ‘dee X', we use ‘cugly dee T by ‘curly
- dee ¥')- :

Note that the partial derivatives are functions of all variables entering into the original function

Exantple:

o ) 2, 2 .
) HY = f(zy2s) = @172 e
Then 3'5;“’? = %pq2at . ":.._ '
And -‘1 = 22,202 = 2:32'5’“{ S ™~
.. 1/2
ii) IfY \/-:leg) = (xla:?) = 4" 2"{
: 1 1{2 1/2 1257 1
i, 1% _ 1 jz
Then = 5%1 g n= %—115 =24/ =
pd

' 1/
. 5 1/2 —1/2 iz _ 1 z
And%:%zf% e e I
i) 1f Z = 42 + 3oy + 5y’ |
‘Then 3 = 8z + 3y
. §z ¢ :
_ And é = 3z -+ 10y
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ek

“Hence 2% which is foy = 9

On finding £ we hold y constant, and we know that the derivative of a constant fs zero ie. 22

off 53 is zero. Similarly on finding ‘EE we. hold ¥ constant and hence g—: of 4x is zeyo. This gives

bz Ty 8z ¢ . 8f &f by SF .. : ivati
5= tobe 843y, and 5, 0 be 3+10y. Now 820 5y Ba? 52, ¥€ Called first order partiaf derivatives

The second order partial derivatives indicates that the function has heen differentiated partiaily
twice with respect to a given variable, all other variables being held constant, Thescfil are denoted
{in the case of the function z = f(x.y) by %2;3; of fz, And g% or f,,,. Thus g—}:— indig'rates the rate
of change of the first order partial derivaties f, with respéct to x with y held constant. Similarly
'%:_f is the second order partial derivati\;e of tf.]e function with respect to y wiih x h‘eld constant.

The partial derivatives fey Or fy. are the second order cross partial derivatives andlmcasure the
rate of change of one of the first order partial derivatives with respect to the orher variable, The

partial derivative of f, with respect to ¥ is the second order cross partial derivativq' foy OT E%;'

MNow by Young’s Theorem 'fzy = fy,,; : the second order cross partial derivatives are equal,

Eﬁiampﬁes: ' |
B2 =T% 4 Yoy _ |
then & = 2122 4 gy <fe .

L2 = 4% = for |

%;5% =9 = fey o 0 |
i) Z =%ey+2p O |

B o=%41ey =5 |

%;% = 40y° = fom ?\ _ |
& =9 | :/Q“_
i) Z . =72%4 9zy

2z _;2132+9y@ - |

5%y

i =42 =fo o |

Ef}zsj; =9 = Jay

2o o=ow+iloyt =y, \
£ o 40y° = fuy _ |
_ 5%5? =& = fay

82z
Sypde

&2 s .
Satg Whichis f, = 9 e

Hence foy = fye Young’s Theorem is verified.

3.5 OPTIMISATION CONCEPT | | |

Recall the concept of ‘economic rationality’, we hope you remember that Economic‘rationality
implies optimisation. The idea of optimisation is present in any quantitative decision-making, For
instance: a consumer’s choice of consumption bundle, a firm’s production decision, T planner’s”
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cheice of resource aliocation in the econory and so on. In simple terms, optintisation means the
act of choosing the best alternative out of whatever alternatives are available. It describes how
decisions (ie. choice among alternatives) are of should be made (or taken). All optimisation
problems consists of three elefuents. :

The Decisinn Yariables: These are variables whose optimal values have fo be determined, - For
example production manager wanis 1o know at what level to set cufput in order o achieve
© maximurs profif or meximum sales revenue. Here output is the decision variable or choice
variable. Similatly a works maﬁager wants 10 know what ameunts of labour, machine time and
raw materials o use so as to produce a given oulput level ai a minimum cost. Here the choice
variables are Izbour, machine time, and raw materials. As a consumer you may want to buy
that bundle of commodities which you can afford and which makes you feel ‘hest-off’. Hers
the choice variables are quantities of commodities. The guantity of any choice variable must be
assumed to be measurable (e.g. 20 kg, of sugar, 5 labourers, 10 hotrs of machine time, Rs. 100
of profit etc.).

The Objestive Function: The objective function Is a mathematical refationship beiween the
choice variables on the one hand and some variables whose values you wish (o maamise of
rinimise. Thus the objective function could refaie '

i) profits to the level of oulput _
i) costs to the amount of labour, machine-time and raw-ms

i) an index of consumer’s satisfaction to the quantities ofgomiyodities he or she may vy, In
{i) and (ili} the functions are o be maximised, anddp (i) ¥ function to be minimised with
respect to the choice variable. '

The Fessible Set:  An essential pait of any ofNegisation problem is a specification of exactly

what_' aiternatives are available to the decigion-mker. The available set of alternatives is called

the feasible sl

The feasible set is sometimes de @ 4 by bne or more inegualities which directly define a set
of alternative values of the choice¥ujbles. It may aiso be defined by one or more functions
or eguations which represent a set of alterpative values. For instance, in the consumer’s choice
problem, we can say that a consumer Cannot Consume negative amount of goods (which is not

- meaningful in economicy. I @, and @, are the cuantities of two goods which the consumer
can buy, then we have the following inequalities defining the feasible set (J, = 0 and @, 2 &..

We also know that in a given consumption period, a consumner’s expenditure cannot exceed
his income. Hence the feasible set is given by PpQp + PyQy € M (where M is consumer’s
faoney income, P and Py are the prices of the two goods) plus the non-negaiivity requirement,
Q. = 0 and , = 0. These funciions and inequalities, which limit or restrict the alternatives
~which can.be considered in deﬁning the feasible set, are known as ‘cousiraings’.

Sotutions: Now a solution to an optimisation problem is that set of values of the choice variables

which is in the feasible set and which yields 2 maximum of minimnm of the objective fanction
over the feasible set

2.6 UNCONSIRAINED OPTIMISATION TECHNIGUR

 The calculus technique is extensively used in solving potimisaticn problem. - You may yecall from
yours ‘quantitative methods’ course that in the context of decision-making, “Optimisation” may

mean either mavimisation or minimisation; either of them may be with constraints of without -

ronsiraints.
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Uncenstrained Optimisation

You may recall that for unconstrained optimisation probiem nvolving single independent variable,
you need to satisfy some “conditions™:

Order Conditions Optimisaticn {unconstrained)
Maximisation Minimisation
First Necessary
iti by __ Sy
Order conditions 0 =0 oy
Second Sufficient . g S,
Order conditions r =0 55 <0 g;g >0

We are assuming that Y = y(x).

You may now note that in economics language, the necessary (first order) condifons is termed
 “equilibrium conditions” whereas the sufficient (second order) conditions is tel med “stability
condition”. ‘Equilibrium’ means the balancing of two opposite and equal forces. ‘Stability’ means
continuance of that state of equilibrium. There may be equilibrium, but it may or may not be
stable. In other words, the first order condition may be satisfied but it is not a guarantee for
the satisfaction of the second order condition. Let us now examine some of the economic uses
of these conditions. '

'Example: The problem

Given a firm’s demand function, P=45 — 0. the average cost function, TQC“ = Q% —
8Q + 57+ Z/Q, find the level of outpug Q which: _
i} maximises total reverue ;

ii) maximises profits _ Q‘

Sofution

i} Since the demand functior is p=45 — 5Q. The total revenue will be
TR=PQ=(45—0.50)Q=45—0.5Q2 -
To mazximise TR, we find the derivative and set it to zero (the first order or necessary condition).
Now 47 = 45 — 2(5)Q
=45—-0Q =0
A0 =45

The second order condition (the sufficient condition) requires that in be negative,

; dR _
Now.smce ag — -0
LR -1
dor = .
Which is negative because of the minus sign before one. Hence total revenue is maLimis&d when
the out put produced is 45 units, '

it} Form the profit function

T =TR — TC
Now TC=(AC) muitiplied by Q
TC=(Q*-80Q+57+2/Q)Q and TR = (45~ 8.50)0
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=0P-8Q7+57Q+2 = 45Q—0.5Q?
After substituting TR and TC in the profit function we get

£ = 45Q - 0.5Q7 - Q"+ 8Q7 ~ TR —2

3—5 = 450 — 3Q¢ + 16Q — 57

. d. . '
Now set 35— =0
45 - Q —-3Q*+16Q —57=0
or 3Q7 — 15Q +12=10
or dividing by 3

Q*-5Q+4 =0
or (Q-4) (Q-1)=0

== = 4051

Tﬁe next step is fo fest for the sufficient condition (the second order condition)

Thus, ng must be negatwe for the profit maximising output. |

Now ﬁ = —6Q + 15 (Given E = —3Q% + 15¢Q — 12) when Q = 4 we have
gx = —6(4)+15

= 24+15 0
=9 which is negative.
When Q = 1 we have dQ2 = —6(1) + 15 = —:@:

_ = +9 which is pos?s
Hence Q=4 is the profit magimising outqu;m aximum level of profit = 6 (after substituting

Q = 4 in the profit function.)

Maxima and Minima in the two v case

Now coming back fo unconstrained optlmlsatmn of 2 function of several variables, the necessary
and sufficient conditions for a funtion z = f(xy) can be stated as follows :

i) Necessary conditions (first order conditions) for both maximisation as well s minimisation

g'_i:fzzo
5f
,sy—'fy'_o

ii} Sufficient wnd:tmns (second order condltsons) Thebc are getually rwo

a) For maximisation

B = fe <0

2L = fw <0

and (fzz)(fyy) > (fxy)2
b) For minimisation

N
= fu>0
6?

= fw >0



and {fwz)(fyy) > (fwy}2

Examples :

Optimise the function

Z =6z* — 9z — 3zy — Ty + 5u°

Necessary conditions (first order conditions) are

. 2 _
f:': e Sa i}
. &
C SEe=e
Now f, = 12x—9-3y=(
ie. 12%—3y=%
or 4x—y=3 (i)
f=3x—T+10y—
ie. 10y—3x—7 (i

We solve equations (i) and (ii), to get

x=1

iy )
Sufficient conditions ' ' _

ii)
-2
ﬁ = fom =12 O
2
L fy =10 - ﬁ?ny
2 | .
e Qs
(a5 )—mxﬁz)
and (fuy)? = (~3)" =9
{Joed(fin) > (f)
120-9.
Hencee the function is minimum at x=1 and y=1,
* The minimum value of the function is
Z=6x1"-90Xx1-3x1x1-7x14+5x1?
=6—-9-3-7+5
=11-¢
= —§
Activity 3

a) A firm is producmg two products x and v, and has thc following profit £

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

84z — 227 + 4oy — 4y® + 32y — 14

"Find the profit maxjmising levels of output for each of the two products.

unction T =

...........
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b)Y A manufacturer in a monopolistically competitive indusiry produces two different brands
of.a product for which demand functions are P = 56 — 40 and P, = 48 ~ 208 and
. L 2 2
the.joint cost function is T'C = Q1 + 5@ Qs+ o .
Find the profit maximising level of output.and the price (hat sheuld be charged for each
brana.

va-c-)o-nuouuonoﬂ-onn-nanuo.-n-a--aQ.--.on-do--o'--op.oponno .......... EEEREEEE
0.ou-uc-nyn-nslo..l—-|l-nanouoal-oovneq--opnooon-n.l-)u- ......... 4 a = m b mo banww
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57 CONSTRAINED OPFIMESATION TECHNIQUE

So far we have been dealing with unconstrained optimisation {either maximisation -or nlinimi-
sation). There are, however, many situations where the objective function has 10 be maximised
or minimised subject to certain constraints being present in the problem. For.dnstance as a
producer you may be maximising sales revenue subject to resource constraint or cost constraint;
‘a5 a consumer you may be maximising utility subject to the income consteaint., For a producer
the problem can be formally stated in a different form as follows : :

Minimise cost subject to the constraint that the firm (the producer) must purchase sufficient
inputs to produce the specified output given the firm’s production function.

Now the technigues which are used to analyse such a problem are based on the technigues
used for unconstrained problems. What we do is 1o convert the constrained problem into an
.qnc{)hstraine_d one and solve the latter. This we do with the help of a techitique called Lagrange '
Multipiier Technique. In this method we combine the objective funtion and the constraint inn one
expression, which is called the Lagrange expression. In doing 56 the consirained rmagimisaton
or minimisation probiems are reduced to one of unconstrained mmadimisation oOf minimisation
problem.
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tus exp]ain the technique with the help of an example. ‘
Maximise y = —2% 4 82 + 22
subject to & < 2. : ‘

(We have considered a function of a single independent variable.)

The objective function (the function to be optimised) is y = —z? + 8z + 22; rvhen plotted it
gives the following diagram

o

| ! : 5

| _",‘.:'"“" i . X
-2 )] 2 4 6 5 0 “—>
The objective function ¥y = —z Wit 26 can be written as y = —(z — 4)} + 36. Now
—(@ — 4)* has an unconstegined imum value of zero at x = 4. However, lour objective

hence will have an unconstrained maximum of 36 (at x=4)

This is so for the first derivative test j;:- =0.
T L . dy ‘
The second derivative test =7 Bives ~2 (since de = —2xz+8 .
Ly _ |
dz® T 2

Thus both the tests would give us X = 4 as the value of the variable at which the objective

function attains unconstrained maximum. However, in our problem we have a constraint <2
(ie. x has to be less than or equal to 2). This implies that we have to consider the function (as
drawn in the graph) only upto the valve of X=2, starting from x=—2. The maximum value of the
- function then is 32 waich occurs when x=2. Hence the constrained maximum oﬁthc function -
y = —(& — 4)* 4 35 subject to the constraint ¢ < 2, would occur at x=2 and nTt at x=4,

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

We have y — (2 — 4)% 4 36 subject to the constraint T < 2orx—2=0. We combine the two
to get the Lagrangian expression I = (—(z — 4)% 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 Lagrangian Muitiplier, pronounced as Lamda} and the constri'mt function
x—2=0. Now L is a function of x and X, We find out % and % set them to zero
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i =2z —-2))+A=0 (I

b —(z-2)=0 (1)

e
The second equation (11} gives x=2. Hence the constrained maximum occuss at 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 technique to solve economic decision problem, A will have an
2CONOMIC s'ignificance. For instance, in consumer’s utility maximising problem,- A will be the
marginal utiity of woney income, In producer’s cost minimisation profit, A will be the margnal
cost of production. In complex problems, you have to Use as many A, as many constraints. ¥For
example if there are two constraints, you may use two Aie. Ay and Aq

Censtrained eptimisation with two independent variables

Next 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 = 4x? + 3zy + 6y°

subject to X+y=56.
Solution
ist step: Set the constraint equal to zero ie. x+9-56=0

2nd step:  Multiply (x4y-56) by A and add it to the obje(;@ctibn to form the Lagrange
Function. : '

L :4$2+3my+6y2+)\(m+yv—5\6). O

3rd step: Find the first order partial detivatives t them equal to zero.
P E=[Br+3y+r=0
i) L=[3e+12y+ A = 0.@
iy & ={z+y—56=0
Solving these three equations we get
x =36
y =20
A =348

The value of the objective function

L = 4(36)2+3(36)(20)+6(20)" +(-348){36+20-56)
= 4(1796)+3(720)+6(400)-343(0)
= 9744, '

This is the Gptimised vatue of the objective function. To find whether it is maximum or minimuam,
we need the second derivative test. The second order conditions differ from those of unconsirained
" optimisation. The second order conditions for constrained optimisation also requires the usc il
second order direct and cross partial derivatives (as is the case with unconstrained optimisation
which we discussed eartier). However, it also requires the use of Hessian and bordered Hessian
determinant which we will not develop here. Those who are interested can look up: A.C. Chiang,.
Mathematical Method for Economics, (2nd edition). '
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Activity 4 ‘
2) Maximise z = 10zy — 23;"‘ . ‘
subject to x +y == 12

b) Maximise B = 737 — 8Q% + 144 + QA — 44% + 200
subject to 22 +A=2 ‘

3.8 OTHER TOOLS AND TECHNIQUES N ' !

In the preceding sections, we have concentraicd on the cuffts technigue of optimisation because

that is what we mostly use in managerial econ Of course, there are other chnlgues of
optimisation as well. ‘

You raust have already been intr to this technique in other managen:

e comrges, This
is the reason we do not want (o into the details of this techaique hwere. Fioweves, you

Finear Programming

may appreciate thai in line amming, the statement of the opiimisation (waasimissiion or

ralnimisation, as the casc ma problem runs in a iinear form whose variables ake 1esivicted
to values satisfying a system of linear constrainis ie. a system of linear equations fr'r:t.a:Sfbr_ finear
inequalivies, .

In any optimisation problem involving a single inequality constraints, the Lagrangian method
discussed in the last section, can srill be used and is quite simple. However, when mdre than one
inequality comstraint is involved, linear programming will be a better method. In fact, the linear
prograreming technique differs from the classical optimisation fechnique based on|calculus, in
that it deals with optimisation probiem in whick the optimiser faces mmequatity consiraints, and.
where the consirainis as well as the cbjective function are ali linear rather than non-inear. For
example, while making his purchase decision, the buyer is required io finance his 2xpenditure

out of his budgeted income, B. Thus.

B =FX + B,.Y, where x and Y are quantities of two items purchased at thﬂi]!‘ respeciive
prices, £, and P, In linear programming, the budget canstraint takes the form of aT inequality:
PX+PYLB

‘Thns, by liberalising the constraint fequirement, this new (linear programming) fra#new'ork of
optimisation makes the problem more interesting and more realistic,
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Now the Lagrange Multiplier 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 gre not, or whether it is the optimum (unless of course the bbjcct-ive function is strictly
concave). Hence the inequality constraint calls for the development of a new method of solution. -
This is called the method.of algorithm. You may recall, the feasible area of a Linear Programming .
probiem forms a convex set, while the objective function is concave. When a concave functions
is optimised over a convex set, the optimum that we get is a giobal optimum. '

You may uSe a “graphical” method or the “simplex” method toget a solution of linear programrning
problem. Linear programming as a technique is applicable to a-variety of economic problems of
choice such as balanced diet, product-mix (allocation) and transportation.

Game Theory

It is a purely mathematical device which has been developed to explain economic behaviour of
“players” in a given market envi_ronment. The game theory can be treated as an dptimisatioﬁ
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 use of
game theory. For example, in a situation-of Duopoly when twe sellers confront ¢ach other for
~ a given market share, the game theore_'t“ictcchni'que' may be used to locate a stable equilibrium
solution. - o . o : c :
There are various {ypes of games—1iwo person zero Tun, pefson constant run etc.; there can E
also be n-person gaine. applicable in oligopoly situags e Int 21l such games, the sirategy and the
tactics are defined. The strategy may be .‘n@inimax’@ﬁmia’ type; based on this the ‘pay-off
matrix’ is stated. In this case, the interdep: nce decision-making is evaluated based on
available market information collected by the §gfiohal and intelligent players (decision-makers)
in the game. The element of risk and) tainty involved in decision-making can also be taken
care of through the game theory appr - ' " -

In apprdpriate context, we will ' a more detailed discussion of such technique. Presently
you may just note that such techniqties are highly mathenyatical and sophisticated. For example,
some background knowledge of matrix "algé_bra may be '!iglpful_ in using su;h'techniqu_es.

.-/

Input-output Model

Thiis is another very popular technique of economic analysis, though it is not an optimisation-
technique. Input-output model is useful in the context of mécro. level planning and projection.
At the micro level of a corporate unit; input-output model lies at the root of end-use method
of demand forecasting. = - o '

Again, matrix algebra is basic for understanding the rationale and use of input-cutput models.

Such models essentially states the nature of technotogical relationship which exists between

<sectors’. Here we consider “intersectoral dependence”. For example, coal is used 1o produce.
steel from a coal-based steel plant. Steel is used to build railway wagens. Railway is needed

to transport coal. In fact, steel may be needed to manufacture ‘coal mining machineries and

equipment. Thus ‘output’ from one sector acts as ‘input’ for another sector; in this process

* intersectoral balances assume criticality. Tt is thiis critical relationship which is explicitly stated

in the form of “technology 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 it is
immediately required, we will inroduce-them in appropriate context. S '
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In fact, our ideais t6 @ mm-mols and techniques briefly by way oprpendix to the relevant unit
of study materials which follow subsequently. Presently, we are concentrating on the technigues
which are basic but general in nature.

3.2 MODELS AND CASES

The guidelines for decision-making based on analysis can be provided through two, alternative
methods ie., models and cases. Both these methods attempt to stimulate real ilif_c sTuations.

Models

The use of models is a very popular technigue of economic analysis. In layman’s sense| a model is
a physical specification—a prototype of an object like the model of a school building; the model
of a car etc. In technical sense, a model is a system or relations which help us in understanding
the reality. Such relationship can be presented in one or more alternative forms-—table, diagram,
flow chart, graph, mathematical functions, statistical distribution. Irrespective of the form of
Tepresemtation, a model symbolises the behaviour pattern of a given variable in relation to other.
Thas a'model, though a theoretical abstraction or just a conceptual construction, can cxplain the
behavicur that is actually observed and can predict the behaviour that is likely to be observed.
Ir: other words, a model has both analytical and predictive value. ‘ :

categories:

- From the description above, it follows that all models can be classified into three broad

Teomic Models R g L
These are pictorial or visual representation like dra ings, gn, prototype etc. which provide
information to management.

Anatogee Models

Such maodels present a set of properties gf the Yata in a form which is easily amenable to analysis
e.g. a flow chart, funds flow state tistical distributions such as bionomial poisson,
nornial efc.

- Mathematical Models @

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

Economic Models: Economists often postulate the basic structural relationship of an aggregate
economy in the form of a “macro éggregative modet”. Sometimes they focus on the structural
relationship between varions sectors like agriculture and industry; these are called “sectoral
models”. Sometimes, they shows transactions within a‘n'economy between indusiries dependent
on each other. “Such “inter-industry models” are usually put in the form of an input-output
tuble——a kind of matiix arrangement. For example, for purpose of forecasting de land, such
input-output mede! is very useful. Similarly, for purpose of planning _and" project?jn for the
national economy, both aggregative and sectoral models are useful, ) '

Econometric Medefs:  Econometrics is a discipline combining economic theory, statistical
method and mathematical precision. We have already stated that a model is a statement of
relations. Such relations can be stated among variables, endogenous and exogenous, and constant
parameters. Relations are stated in the form of équations. Equations are of two types:

Definitional equations which are identities, definitionally true, All equilibrium conditions
are stated in this form e.g. Demand = Supply or Savings + Investment.
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] Beha\noural equatlons which eprams the behavlour of one vanable in terms of other g
Demand depends on prloe :

In addition, in a model, you may find some.
o Antonomus terms w}uch are constants mﬂuencmg a var;able _
* Exogenous terms determmed outside the systermn of relatxons postulated ‘and a few other.
& Parametric information: like. the slope term:’
Given the structure” of a model defined in above terms, the task is to.use the model to derive .
a “reduced-form solution” — solution of an unknown (endogenous}) variable in terms of known

constants and other parametrle information as well as exogenous terms. Finally, oné can use
this model te predict the impact of a change in known terms.on the unknown variables.

‘We may take a couple of examples to ilfustrate this for you.

FfXample 1: A Competitive Market Model

=dy—dy P (i)
S_f SotSIP o @ :
D=S§ e (LY

You may note that equation (i) and (11) are “behav1oural” in nature. The equation {1} explams
the- behaviour of demand (D) in terms of price (P); the e tlon (i) explains the behaviour
of supply (5) in terms of price (P). The equatlon (m) is ional in nature suggesting the.
condition for market equilibrium. Also not that d; g are parametrlc known information: dj,
the slope of demand function is negative and sy, e ‘of supply function is positive. The

terms d, and s, are antonomus terms; do es the impact of all variables. other than P on
the demand functions; s, captures the impact non-price variables on the supply function.
In:all, we have a determinate system ee efuations in three unknown (D, S and P}, so we
can‘attempt a reduced-form solution: '
D =5
do—diP =s0+sP
81P 4- dlp = do — 8, .
P(sl_ +d1) = d, — 38,
fa g
P= m e (iV)

The result (w) is an acceptable solutnon of an unknown P in terms of known terms do, 85, $1°
and d;. Also note :

- gé: > 0 = An increase in antonomus demand, other thmgs remaining equal will raise
o pnce and vice versa.

P

. < 0 — An increase in antonomus supply, other thmgs remammg equal will reduce

pn_ee and vice versa.

In the same way, you mayr find

&P P
-5d; O bay - _
| _ , | d, > s,
' However, carefully note the assumption in this model - E d, <O

H >0
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. Example 2: A Macro Model of an economy o !

YVe=Ve oo, e e e et e e e ae e e o e (i)
e B ¢ R SR {ii)
L N 2T (iif)
F=1,4+4Y" | ..... (iv)

|
Here we have a system of four equations or four unknown: Y% {(aggregate demand), Y° (aggregate
supply), C (consumption) or I (Investment). The terms ), = 1, are antonomus; ¢; Of 4, are
slope terms G (Government expenditure) is €xogenaus. Now you may attempt a re’tiuced form

solution: . . ‘

S |
=C4+1+8
Cota¥ +i,+3 Y + G
SV —Y - Y=, 44,4+ G
o, Y (I —¢1 — 1) =c, +i, + & |
V= e leo b it Q) oo W

‘.'l—C]. _"'1

I

Note that in result (v), we have a solution for our unknown V° in terms of aii E‘:mlwn terims :
. _.1 ’ . .
Coy ke, 8, &) OF 27, ‘

And now, you may operate :
§¥° _ 5¥Ye _ f¥* _ 1 - |

Sea Siop 5G 1-e;—1

‘You may observe that the behavioural equatio in this or eatlier mode] can be estimat!ed through
the regression technigue. Given th ries datz, you may use least square te«}:hnique {o
estimate the intercept term like ¢, 2,, g OF 3, and the slope terms (regression coefficients) like
£1,%1,d; and s4.

|

The econometric modeis may be of two types:

a) . Single equation model as given in the regression analysis, or

b) Simultanecus equations models, as illustrated above,

Regression analysis is useful in those cases where the factors influericing the dependent variables
are mutually unrelated. Simultaneouns equation models are used whete variables are mutually
related.

In most of cur empirical estimates in this course, you will be exposed to single equat%on model.
For example, you will have reference to statistical ly estimated (regression) equations fcinr demand
function, production function, cost function and profit function, .

Guite a few problems of mahagerial €cononiics can be approached through other tj:pes|of ntodels
as well. Some of these models are listed below:

& Statistical Distribuﬁon Models - ’ L ‘

¢ Allocation and Transport Models B ' ‘ :
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]

" Scheduling Models

]

Cueuing Models

e Simulation Models

L]

Inventery Models

You may be encountering some of these models in your other courses such as guantitative
methods including Operations Research and Linear Programming, production management &ic.
Therefore, in managerial economics, you are not expected to enter into details of these models.

Activisy §

Recail afl the course materials-on Management, that jiou have received till date. Make a list of
the models that you are familiar with.

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

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

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

The case method is a pedagogical tec\@dn managerial economics, the case method is nseful
to the extent it stimulaies a real d buliness situation. A case represents a depiction of the resl
life situation; it describes the nvironments, experiences, events or incidenis or episodes
of the historical past. The factual Wiformation comprises objective data and subjective feeiings.
© A case, when thrown for discussion and analysis, the participants think about the probiems and
come out with probable solutions. Different orientation and perception jeads 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 precedure in analysing a case, but normally the case analys follows an
ordercd sequence of steps:
1 Tdentify the key issue; keep away the {rivial issues.

5 Establish the nature of the issue - the problem of choice 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.

= S V. TR CN VL

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

7 Use the “decision” as a subject for discussion and deliberation by the participants.
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The basic idea behind such a method is to raise and resolve the issue. Tn the analysis of the
issue, sophisticated concepts, fools and techniques have to be used.

The use of case method requires some degree of maturity. Particularly for our subject, some
prior knowledge of format concepts and measurement techniques is necessary. We feel that such
case method may be appropriate-in an advanced course on the basis of introducing courses in
€conomics, statistics, accounts and similar basic discipline. Considering this, we may be using
only “caselets” (short cases) rather than fultbodied “cases” in our course materiulls here. Tt
is, therefore, important for you to grasp the basic concepts and to learn to use of tools and
technigues of economics, statistics and econometrics such that you are equipped for case analysis
eventually,

3.10 SUMMARY AND CONCLUSION

In this lesson, you have been introduced to z set of mathematical concepts, tools and techniques
which have considerable use in managerial- economics. These concepts are: set, function,
variables, parameters, models, derivatives, maxima, minima, constrained optimisation through
lagrange muitipliers. There are other relevant tools and techniques like linear pro!gramming,
game theory, input-output model etc. which we have not considered here; we hopé to make
passing reference to them in appropriate context by way of Appendices.

At this stage, some of you may find it somewhat difﬁcuﬁpreciate the managerjal uses of

such tools and techniques, but eventually you will reaiise th¥se ntific management is Impossible
without the use. of such tools and technigues. - €S not mean that such mathematical
tools and techniques have no limitations. They@ﬁ;s practising managers, you have to
be equipped with scientific tools and techniqwt you should not over-emphasise their use.

Mathematically arrived precise results 1st hale an intuitive appeal .before you approve them
as “scientific decisions™. -

3.11 ADDITIONAL READ,

Allen, R.G.D,, year 3 Mathematical nalysis for Economists, The English Language Boak Society
and Macmi[lan: ' '

Bavmol, W.1., 1980, Economic Theory and Operations Analysis 4th edition, Prentice-Hall of India,

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

Dowling, E.T., 1980, Mathematics for Economics 1st Edition, McGraw-Hill.

Koutsoyiannis, A., 1979, Modern Micro Economics 2nd edition, Macmilian International.

3.12 SELF-ASSESSMENT TEST

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

Ariswers to Activities

3 (a) X = 40
y=24
= 1650
(b) Q, = 275 :
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®)

Py, = 45
Py = 36.6
T = 21394
x=7
y=5

A =-50
Q=052
A = 096
A=—636
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BL@CK II | DEMAND DECISKGN

" In this block, we will help you to dcﬁne descrlbe and dlSCllSS various concepts and techmques-

of demand analysis..

Demand is a very cruc1al economic decision variable. As a manager you have to estlmate and -

ana!ysc sometimes your own demand and sometimes ‘others’ demand. As a production manager,
you need to know your own demand for factors of productlon As marketing manager, you
need to know others’ demand for your product.- - : :

In Unit 4, we introduce you to all such demand 'ébnccp'ts:' demand for input, demand for output
ete. : ' R : : B

In Unit 5, we ‘undertake an overview of the theoretlca[ devclopments with regard to dcmand
analyms o _ _ _ .

In Unit 6, we examine thie crnplrlcal estimates of demand backcd by an understandmg of demand -

dcterrmnants and elastlcmcs

-

In Unit 7, we focus on concepts and technigues of demand forcca_sting.

demand decisions.

All these togcther should provide you wrrh conceptual and @al background for analysing
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4.6 INTRODUCTION

Demand is one of the most critical economic decision variables. Demand reflects the size and the
pattern of market. Business activity is always market-determined. The manufacturers’ inducement
to invest in a given line of production is limited by the stze of ket. If the market conditions
reflect profitability, the firm starts producing for that market. Wy the process of production, inputs
"are transformed into flows of output. Qutput, when'sojgwig the Warket, yields revenue. Inputs,
to be abtained for the productive process, involve costs. @» is the difference between revenues
and costs, and it is influenced by the demand-supplg conditfis for output and input. The demand
. for output and input; the demand for the firm a industry; the demand by the consumer
and the stockists; and similar other dema cep¥s become therefore, relevant. for managertal
decision analysis, Even if the firm pursues alfjectives alternative to profit-maximisation, demand
concepts still remain relevant. For e, suppose the firm is aiming at ‘customer service’, not
profit. How can it ensare quantity z ality 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 ail '
concepts directly built into the economic concepts of ‘demand’. ' -

4.1 OBJECTIVES

After studying this unit, you should be able to:

e appreciate the significance of demand analysis.

. spééify a demand function, identifying the determinants
e classify various types of demand

e comprehend a long list of demand concepts -

¢ locate the sources of demand

 relate demand to the nature of market structure

4.2 SIGNIFICANCE OF DEMAND AN'ALYStS

Demand is one of the crucial requirements for the functioning of any business enterprise, its
survival and growth. Demand analysis is of profound significance to management informationon -
the size and type of demand helps management in planring its requirements of men, materials,
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machines, money -and what have you. Edr example, if the demand for a pérod#t 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 sustained increase in the long run,
the firm may plan to install additional plant and equipment to meet the demand on a permanent
basis, If the demand for a firm’s product js falling, while its rival’s sale is increasing, 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 firm’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 inp requirements. -

by the firm. In the same way, larger the demand for a firm’s preduct, the higher is the price -

 the firm can charge. The common theme underlying these exampleé is that' the whole range of '
planning by the firm--production planning, inventory planning, cost budgeting, Kurchase plan,
market research, pricing decision, advertisement budget, profit planning etc.—call for an analysis
of demand. In fact, demand analysis is one area of economics that has been used most extensively
by business, The decision which management makes with respect to any functional area, always
hinges on an anaiysns of demand.- : :

~Demand ana‘lysis seeks to identify and measure the forces that determine sales; it rcﬂects
the markct conditicns for the firm’s product. Once the dcmand analysis is done, he alternative
ways. of creatmg, controlling or managmg demand can be mferred :
Activigy 1.

a) Why is a person interested in knowing ¢ for the shares he has purchased?

b) Why should the Food C:%org' n of India be concerned about the demand|for foodgrains

to be released for pu ibution system?

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

¢} Why does the Maruti Udyog Ltd. ask one of its ofﬁcers to estimate the dema":d jor Mier
‘ : 118 NE in 19907

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

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

You may now think of any demand at random, and you are sure to find that there is aiways :
‘some good reason for analysing that demand. The obvious question that may crop up in your
mind is : What is demand? It is easy to describe the significance 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 : '

a) desires to acquire it,
b) witlingness to pay for it, and
¢) ability to pay for it.

Ali three must be checked to identify and establish demand. A poor man’s desire to stay in a
five-star hotel rooin and his willingness to pay rent for that room is not ‘demand’, because fic
lacks the necessary purchasing power; so it is srerely his wishful thinking. Similarly, a miser’s
desire for and his ability to payfora car is not ‘demand’, bé_c_ausc 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 to
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. -

Tt shoutd 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 its related goods,
consumers’ income and tastes etc. This is because demand, as is used in Economics, varies with
fluctuations in these factors. To say that demand for an AtlaNgycle in India is 60,000 is not
meaningful unless it s stated in terms of the year, say 1983 whi¥gan 3tlas cycle’s price was around
Rs. 800, competing cycle’s prices were around the samegpagooteT's price was around Rs. 5,000.
~ In 1984, the demand for an Atlas cycle could be diffe any of the above factors happened
to be different. For example, insiead of domestig (Tndifff), market, one may be interested in
foreign (abroad) market as well. Naturally the de estimate will be different. Furthermore,
it should be noted that a commodity is d with reference to its particuiar guality/brand; if
its quality/brand changes, it can be decm%th&r commodity. ' '

To sum uy, the demand for a pro@the desire for that product backed by willingness as
well as ability to pay for it. It is alwayMlefined with reference to a particular time, place, price
and given values of other variables on which it depends.

Activity B

a) Construct some specific examples showing that despite having a ‘desire’, a person may not
have : :

D) WIllINGNES 10 PAY 1 v v v v eenirnacrarenarrer e eon it

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

b) What do you mean by:
i) A household’s demand fora T.V.set: ...oovenveinnenn. B eeraeraerar e ..

.q--.-oo.--..--.au-.....--.--..---....n.-..--..-..-.--..o.-....--.. ...........




" . However, you should not thmk that demand is determmed only by price
. determinants as well. The determinants of demand—its size and mtensrty—-ar

I ERE]

I L T R

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

: We will now prooeed to discuss how the concept of ‘demand’ drﬁ'ers dependmg up

a) For what reasons does he demand‘?
b) How do we specify his demand?

" ) Who demands?
'd) What does he. dernand"

-----------

on fectors' like:

4.4 SPECIFICATION OF DEMAND

_ We may start wrth a restatement of the concept of ‘demand’. Demand for a commodlty is the

_hecessary step towards consumption of that commodity. In economic terms, ac

orrmodify is ‘a

bundle of utilities’; it has usefulness (value-in-use) for the consumer. Unless the ¢
utility, nobody would be willing to pay for it. When one ys the price, one 1s ‘enti
it and use it. The process of using the- commodi
consumption; sometimes this process is calle
renders satisfaction. It is_:this ‘satisfaction
involved in the payment for it. The exten
ment of scarcity (value-m-exchan
a higher price. What js true of a @¢mmodity is also true of a service. Thus, the
product always reflécts bo

is reflected in terms of pric You must have often‘ heard:

I

| .
‘Demand is always at a price’ A
|
ce.

_t%e- -use and value-in-exchange. The intensity of

Th

rommodity has
led to acquire

exact, its’ utrlrty content) is called

d: CthI'l of utilities’. The prooes  consumption’
’ W to be balanced by ‘sacrifice’. Sacrifice is
rifice in terms of price pald degi

of
on the utility (vaiue-in-use) but also on%
who has the ability to pay and the & re taPpossess a scarce commodity, Would be

ends not only
ze). A person
willing to pay
demand for a
demand itself

eré are other
e the subject

matter of economic analysis, i.e. an analysis of consumer behaviour. In the next unit, you will be

- exposed to alternative approaches tc that analysrs. This umt, is conﬁned to a few
of demand |

- Démand anctidn and"DEmand Curve

Demand function is a comprehenswe formulation which- specrfies thé factors
dentand for the product For example

Dz—D(Pz:PyastB W A E'yT U)

Here D
Pz,

stands for. demand for jtem X (say, a car)
its own price. (of the car)

Py,  the price of its substitutes (other brandsfmodcls)

P, the pnce of its complements (like petrol) -

B, the income (budget) of the purchaser (userfconsmner)
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W, the wealth of the purchaser

A, the advertisement for 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:

i)

i)

i)

)

™

. V.C.R/V.CP. This is regarded as the real wealth effect on demand.

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

%& <0 This is Price-demand rclation,
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 substitute 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.

Q"L > O %’L < O This is a cross-demand relation,

showing the substitation/complementarity effect.

The demand for X is also sensitive (o price expectation of the consumer; but here, much
would depend on the psychology of the consumer; ther@ot be any definite relation.
§D, >0 :

$E <
This is speculative demand. When the price of a sh@xpccted to go up, some people may
buy more of it in their attempt to make fu ns; others may buy less of it, rather may
dispose it off, to make some immediat in hus the price expecratfon effect on demand
is not certain. '

The income (budget pos:tlon) onsumer is another important influence on demand.
As income (real purchasing cap goes up, people but more of ‘normal goods' and less
of ‘inferior goods’. Thus income effect on demand may be positive as well as negative.

Dy >
&8 <0

This is an income-demand refation,
showing income effect.

Sometimes, the demand of a person (or a household) may be influenced not only by the
level of his own ebsolute income, but also by relative income—his income relative to his
neighbour’s income and his purchase pattern. Thus a household may demand a new set
of furniture, because his neighbour has recently renovated his old set of furniture. This is
catled ‘demonstration effect’. '

Past income or accumulated savings out of that income and expected future income,
its discounted value along with the present fncome-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 jnfluence on his demand. A person
may pool all his resources o construct the ground floor of his house. If he has access to
some additional resources, he may then construct the first floor rather than buying a flat.
Similarly one who has a colour FV (rather thdn a b[ack and-white one) may demand a
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vi) Advertiscment also affects demand. It is observed that the sales revenue of }ﬁrm increases

in response to advertisement up to a point. This is promotional effect on demand (sales).

Thus

6D£>0
§4 <

'vii) Tastes, preferences, and habits of individuals have -a decisive influencei on their pattern of
demand. Sometimes, even social pressure—customs, traditions and conventions exercise
a strong influence on demand. These socio-psychological detemunams of |demand often
defy any theoretical constriction; these are non-economic and non- -market factors— highly-
indeterminate. In some cases, the individual reveal his chmcc (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. Thxs relationship can
be illustrated in the form of a table called demand schedule and the data from |the table may

be given a diagrammatic representation in the form of a curve. In other worcls

a generalised

demand function is a multivariate function whereas the demand curve isa smgle variable demand

function. : o
D. = D(P.) .
In the slope—intercept from, the demand cumch may be stated as

D, = a+ BP,, where a is the intércept tery
inverse relationship between D, and P, ' o =

+Suppose, B = (—) 05, and « _ : :
__ De Schddule _ Demand Cugve

o | g
: ot A |

P; (in Rs.). D, I(_in Units).

95
9.0
85
80
: 75

A S W
e - S PR - ¥ wn

A 1 i l I

d 3 the slope which is hegative because of

-1,21456?8'91[

Ty
-
¥

D

It may-be observed from the Demand Schedule and the Demand Curve above that the Pnoc of

X and the demand for X move in opposite dlrectlons. It may be formally siated

As priee rises, the demand contracts.
As price fails, the demand extends.

This is what is called the LAW OF DEMAND. The statement holds only under ¢

assumption ic., other things remainirig equal. In other words, given |

D.=a+ 8P,
6

|}

Y

eteris paribus




D.=10-05P,

% = {--)0.5 = Slope of the demand curve. -

Law of Demand and Changes in Demand B - R

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. R ) g

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 ngand I Deciease in Demand
P . .
x Pl

/ . | A

P

1
—

o e b,

~ Contraction and Extension of demand

Law of Demand

. By
P,
T
!
| 4
|
;
1 P] {,
D .
.. o . c'} I Q QI s )D.x

_Ybu may note that if at the same price (OP),.more is demanded (001 > 0Q) or the same (OQ)
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- is demanded at a higher price (OP; > OP), you have an increase in demand. On the other
hand, if at the same price (OP), less is demanded (0Q, < 0Q) or the same (OQ) is demanded
at 2 lower price (OP; < OP), then you have the case of a decrease in démand. In L)ther words,
increase or decrease in demand may result from the operation of non-price factors. By contrast,
the extension or contraction of demand resuits from the operation of own—price factor alone.
If as result of a rise in price (by P—P3), demand comes down {(by Q—Q), that is| contraction

- of demand, Similarly, if as 4 result of a fall in price (by P—P;), demand goes up {by G—Qy),
that is extension of demand. In other words, there is a world of conceptual difference between;

a) Extension 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 r’nore clearly
_and techhica{]y the ‘relatedness’ of goods/factars that we demand: -

When the price of X goes up {down) the demand for X contracis(extendsyand if as a result 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 iﬂ 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 Z has changed not because of a change in its own-price
in absolute sense. '

Activity 3 _ ‘

recall the understanding of each concept. In fibsequent unit, you wilt be exposed to a

atore formal treatment of those ‘cffectv ‘

a) Make a list of the ‘effects’ on demand. Yonot define/describe them, blLt you may

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

(Hint : A demand curve piots a single variable demand function),

|
_ |
4.5 TYPES OF DEMAND |
— |

I the preceeding unit, you have heen told that you may specify demand in the form of a ﬁJnctiom
schedule or curve. Much of this specification and its form depends on the nature of demand

Hself~its type and determinants. From this standpoint, we can taik about a fow o_thdr distinct
concepis of demand: ' ‘

Direct and Derived Demands

Direct demand refers to demand for goods meant for final consumption; it is the demand for
consumers’ goods like food items, readymade garments and houses. By conirast, derived. demand
refers to demand for goods which are needed for further production; it is the den!uand for
producers’goods like industsial raw materials, machine tools and equipments. Thus the demand

for an input or what is calied a factor of production, is a derived demand; its demand depends on
6 . .




the demand output where the input enters. In fact, the quantity of demand for the final output
as well as the degree of substitutability/complementarity between inputs would determine the
derived demand for a given input. For example, the demand for gas in 2 fertiliser plant depends
on the amount of fertiliser to be produced and substitutability between gas and ceal as the basis
for fertiliser 'brocluction. However, the direct demand for a product is not contingent upen 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’ income, while the derived demand for producers’ goods depends on the final output
and its techniology specification.

ii) Domestic and Industrial Derﬁands

The example of the refrigerator can be restated to distinguish between the demand for dorestic
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 Induced Demands

When the demand for a product is tied to the pugffia¥y of some parent product, its demand is
called induced or derived. For example, the clem cement is induced by (derived from)
the demand for housing. As stated above, emand for all produceré’_ goods is derived or
induced. In addition, even in the realm of c;%rs’ goods, we may ‘think of induced demand..
Consider. the complementary items lie #a and sugar, bread and butter etc. The demaid for
butter (sugar) may be induced by the T rchase of bread (tea). Autonomous demand, on the
other hand, is not derived or i Unless a product is totally independent of the use of other
products, it is difficuit to talk ab utonomous demand. In the present world of dependence,
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 autonomous.

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

D, =a+ AP,

‘a’ represents the autonomous j)art which captures the influence of al non-price factors on
demand, whereas 3P, represents the induced part— D, is induced by P, given the size of 3.

iv) Perishable and Durable Goods’ Demands

Both consumers' goods and producers’ goods are further classified into perishable/non-durable/
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 lattei refers
to jtems like shirt, car or a machine which can be used repeatedly. 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 producers goods.

o 67



This distinction is useful because durable products present more complicated problems‘of demand
analysis than perishable products. Non-durable items are meant for meeting immediate {current)
demand, but durabie items are designed to meet current as well as future demand as they are
used over a period of time. So, when durable iterns are purchased, they are cons.idk:red to be

‘an addition to stock of assets or wealth. Because of continuous use, such assets like furniture

or washing machine, suffer depreciation and thus cail for replacement. Thus durable goods
demand has two varieties—replacement of old products and expansion of total stbck. Such
demands fluctuate with business conditions, speculation and price expectations. Keal wealth
effect influences demand for consumer durables. ' |

This distinction follows readily from the previous one. I the purchase or acquisition o‘f an items
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 capitai/asset intact, it is replacement demand. Such :rcblacement
expenditure is to overcome depreciation in the existing stock. ‘

v} New and Replacement Demands

You may observe that this distinction has reference mostly to the durable-use producers’ goods

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

for the latest mode! of a particular machine (say, the latest generation computer)lis a new

cdemand. In course of preventive maintenance and breakdown maintenance, the englinecr and

his crew often express their repiacement demand, but whema new process or a new technique
Or & new product is to be introduced, there is always a n@and. |

You may now argue that replacement demand js #fMNeed by the quantity and quality of the
existing stock, whereas the new demand is of an aut % type. However, such a disdinction is
more of degree than of kind. For example, wigeg demonstration effect operates, .a nevtl'demand
may #ls0 be an induced demand. You may buy §hnew VCR, because your neighbour had recently
bought one. Yeurs's a new purchase is induced by your neighbour’s demenstration.

vi} Finai and Intermediate De ' . ‘

This distinction is again based on W type of goods—final or intermediate. The delLand 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,

stich distinction is often employed.

vil) Individual snd market Demands |

This distinction is often emiployed by the economisi o study the size of the buyers’ demand,
individual as well as collective. A market is visited by different consumers, consumer differences

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

price of a commeodity. 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 individuai buyer and that of the market which is the aggregate of

" individuals, The following tabie illusirates this situation : _ ‘
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Price of X (Rs.) | Units of X purchased by

A B C Market (Total)
10 2 0 0 2
8 4 20 6
6 5 4 1 10
3 7 _6 3 16

You may note that both individual and market demand schedules {and hence cirves, when
plotted)'obey.the Jaw of demand. But the purchasing capacity varies between individuals. For
example, A is a high income consumer, B is middle-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. '

viif) Total Market and Segmented Market Derands

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 total market. For example, the Hindustan Machine Tools may compuie the demand for is
watches in the home and foreign markets separately; and then aggregate them together to estimaie
the total market demand for its HMT watches. This distinction takes care of different patterns of
buying behaviour and consumers’ preferences in different ents of the market. Such market
segments may be defined in terms of criteria like location, %ge.#ex, income, nationality, and 50 on.
Different segments of the market may be represe different regions/zones, different uses of
the product, different distribution channels, diffe stomer sizes and different sub-products.
Each of these segments may differ with res w0 delivery prices, niet profit margizs, element of
competition, seasonal pattern and cycligal se tivity. When these differences are great, dernand
analysis must be done segmentwise, rdingly, different market strategies may have to be
or edample, the printing press often charges different rales for
the drycleaner also chiarges different rates for ‘ordinary’ and
s different fares for different passengers—'economy ciass’

~ followed for different segments.
‘rush order’ and ‘regular orde
‘urgent’ services; the airlines chag
and ‘executive class’.

" ix) Short-run znd Long-run Demands

This distinction is also drawn on similar lines as above, with spécific reference to the Hme.
~ segments in demand analysis. Short-run demand may be taken fo mean immediate, existing
" demand which is based on available taste and technology. Long-tun demand, on the other hand,
" refers to the size and pattern of demand, which is likely to prevail in future, as a result of chariges

in technology and tastes, product improvement and promotional efforts, and such other factors

where adjustments take place over a period of time. Price-income fliichuations are more relevant

as determinants of short-run demand, while changes in food habits, nrbanisation, work-culture
* etc. must be considered for long-run demand analysis. Traditional e_commic 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 standpoin:. 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 zn
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Individual demand, whereas the industry’s demand is similar to aggregated total demand. You
may examine this distinction from the standpoint of both output and input,

For example, you may think of the demand for cement produced by the Cemernit, Cthroration of
India (i.e., acompany’s demand), or the demand for cement produced by all cement manufacturing
units including the CCI (i.e., an industry’s demand). Similarly, there may be demand for engineers
by a single firm or demand for engineers by the industry 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
techniology, product quality, financial position,f market (demand) share, market lea ership and
competitiveness—all these are possible explanatory factors. In fact, a clear understanding of
the relation between company and industry demands necessitates an understanding of different
market structures. ' ' T ' '

Activity 4

a) Write against each statement, TRUE or FALSE.

i) In the statement of a demand function in the slope-intercept from, D, = kx + 3 P,,
the intercept term o represents the shift parameter . . ... ... . Ly ‘

i) The demand for management trainees is a derived demand ........

i} Demand recession in a market may mean either a Myptraction in demand or % decrease
mdemand orboth .....................

1y} The share market is always subjecf to sp@v& demand ......,,

b) Quote appropriate examples of:

i} Close-substitutes: ............. ) Q ...........
i) Perfect complements : ., Q~ ................
iifj New demand: .....,

vi) Derived demand :

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

vii) Seasonal demand : .................... e

viii) Autonomous demand -

L T T

ix} Conspicuous consumption

R R T 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 siructure
Le. the pesition of the firm within the industry. - '

. The important market structures are distinguished on the basis of the product diffcrq‘ntiation _
and the number of sellers. - '
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Nature of Products

Number of sellers  Standardised Products : Differentiated Products

One seller . Monopoly ' -

A few sellers Homogeneous "Difterentiated
oligopoly oligopoly

Many sellers Perfect Monopelistic
competition o 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 vnder monopoly

Under monopoly, the demand curve as seen by the sclier (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 quoted as examples
of monopoly in India. Of course, with privatisation, Posts and Telegraphs may cease to be a
government monopoly. Also, Indian Airdines and Vayudut may have to compete with other
modes of transport in certain sectors. ' '

Uﬁdcr perfect competition the firm’s demand is completely divorced from the industry’s demarnd.
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 Hlustrated below:

7o




Industry’s Situation - Firm’s demand :

. ka

N i nf

.
/
D

. - : - '
Thus the industry’s demand 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 differentiated
as toothpastes, tea, textiles etc.) the industry’s demand e has a very !ittIF weaning. For, .
the products of rival firms ‘are advertised like different odukts and so we have only company

demand for each brand of.a commodity like that iUOPO y. The situation isi[iustthed below:

products (such

Industry’s demand Firm’s demand

|
|
|
|

|

e
-
Ds : ot

In this case, the industry’s demand is relatively stable. compared to that of a I:irm A firm’s

demand changes easily and suddenly due to a slight change in rival’

. regard to price, package, colour, discounts efc. which are mostly

. prefcrence. Thus for a given ¢hange in price, a firm’s demand ch
than industry’s demand. ' ’
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subject to buyers) illogical
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anges proportionat: ly larger-




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 differentiated oligopoly also, the demand for an individual company’s product is related to -
indusfry’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 eftc. '

A very large number of hypotheses have been suggested to explain such oligopoly situations.

One of these hypotheses speaks of Kinked Demand Curve. It is suggested that price rigidity is

a characteristic feature of oligopoly. 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 price unless

Firm’s demand under oligopely

S
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/
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o
/}%
Q
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'

|

!
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there is industry-wide increase in costs. If, however, a firm lowers its price, the rivals will follow
suit. Thus when we consider two demand cuves simultaneously in the context 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 OF, the relevant demand curve is e-D'. Thus the firm’s
demand curve under oligopoly here, d-e-D' contains a kink at point e. Eventually, we will have
more to say on such 'dcm-iand 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, Ai, Ao, Sis Sov Y, B

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

Style of product of ather rivals : ‘
= consumers’ income '

=  consumers’ tastes and preferences.

n

"HP Ly >
r

The conclusion from the above discussion is that the demand function of the. aligopolist is -
multivariate. Thus even if prices are sticky, there are other factors that inﬂuencJ: the demand
for the firm. Based on the historical data on these other factors, one may attempt to estimate
statistically 2 demand function for an oligopoly firm. However, there are mapy estimation
difficulties.  Additionally, the market environment of the firm in the real worl changes so
fast that any statistical demand function becomes inappropriate for future dec’isions, unless
continuously revised. ' |

" Finally, in conceptualising the demand for a firm’s product’s you must consider the sources of
demand. The traditional economic theory concentrates on final consumers’ demand. In reality,
the consumers’ demand is only a small fraction of the aggregate demand for qllanufacturing
products. The majority of manufacturing products are sold to other businesses, other firms
for processing, or to wholesalers and retailers througly whom the product rcajhes the final-
consumers. In view of this real world business practica, youNnust try to identify the determinants
of demand by the various groups : ' ' ‘

1 Consumers’s demand : It depends on @ ational and irrational buycrsi;’ preference.
The socio-psychological determinangswhave fo be considered along with the traditional
price-income factors. :

2 Other firms’ demand : Som@w\ike anciflary units produce as per the _mjder, size and
‘specification given to th%h parent unit. They enjoy a protected and a;ssbred market.

3 Wholesalers' demand : ng other things’ the volume of expected sales, cos!;ts of holdirg
stocks, physical and financial capacity to hotd etc. would determine the wholesalers’ demand.

4 Retailers’ demard : In this case also, the demand will be decided by factors like expected
delivery, fixed and variable costs of holding inventory, cyclical or seasonal nature of final
consumers’ purchase etc.

5 Suppliers’ demand for its own products : In a modern exchange ecenomy, we mostly
produce what we do not consume, and we mostly consume what we do rﬁot produce.
However, sometimes we may consume a part of what we produce. The farmer hlimsclf would

like to retain a part of his own produce for self-consumption. This is called’ ‘ceservation
demand’.

To sum up, when you consider the demand for product, it is necessary to be clce%r about the
structure of market and the sources-cum-uses of the product. After all, there is 4 concc'prual
difference between ‘demand as seen by the buyer’ and ‘demand as seen by the seller’. The former
is determined by the buyers’ preference and purchasing capacity, and the latter is dekermined by-
the nature of competition prevailing in the market and its conseguent impact on the revenue
‘earning possibility for the selier. ' ‘
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Activity §
a) Consider the casc 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 separate markets as well as the
ageregated market demand curve. '

NG

" b) What is ‘reservation demand’? Give a couple of examp How does the reservation
demand for foodgrains affect the marketable supply of 18gdgrgdins?

..................................... -.......O..........................., .

T - T e R B R BRI B B I

i} household purchaser
ii) government purchaser
iii} chemist

iv) 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 demand. As a manager,
you need .to master these concepts. A manager, however, operates within the macro-economic

A “m‘%? A J! Y0 5
C Y Tyl - A




environment; as such a few macro-concepts of demand raay 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 a whole; because national demand may constrain the -
indusiry’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; -

® Effecitve Demand :  This refers to the aggregate volume of expenditure in an economy,
reflecting total demand {size of the market), which induces the manufacturers tc match
that demand by supply. Thus if demand is ‘effective’, it should crcatc employmcnt, indice
output and generate income in the economy.

¢ Consumption Demand : It is a component of the effective demand; it has feference o the
demand for consumer goods i.e., consumption expenditure of a nation which depends on
national income. :

e Investment Demand : 1t 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.

e Demand for Money: This refers to desire to hodd moley (liquidity) in hand. In this case also,
you may think of household demand, private co: te demand and government demand
for money—all of them aggregated reflec otal demand for money in the economy as a
whole. The demand for money or what is YemfEtimes cailed ‘liquidity preference’ originates

in either of the three motives—tr ion, precaution or speciation. Accordingly, we.
may speak of transaction de money 10 meet day-to-day exchan glc transactions.
The precautionary demand ¥ is to meet contingency requirements. The speculative

of interest. In fact, ¢ f interest is the epportunity costs of holding money in hand

demand for money has QE' ong-term business use; it is mostly influenced by the market rate
for speculative purposes.

- 8 Demand for Bends :  Since money and bonds are substitutes, the demand for bonds is
related 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-concepts which are also amenable to micro-treatment, if you so desire. In our subsequent

|
units, we will concenirate 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 ichl. That is why

we hear a ot about ‘Micro-founidations of Macro-economics’ in recent Iiteraturc.‘

a} The National Thermal Power Corporation (NTPC) has floated bonds to raise capital, State
clearly a multivariate demand functicn for NTPC bonds., Do not forget to define your
terms/symbols,

Aetivity 6
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b) The export demand for India’s turnkey projects is lately showing a downward trend. How
do you account for stuch demand recession? Can you specify an export demand function?

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

4.8 SUMMARY o )

Demand is a critical econcmic decision variable, Demar bsis is very significant for manage-
sial decisions, pariicularly decisions related to magkgs strategy and tactics in the-area of pricing
and advertising. Demand analysis has also a direc ing on production planning, inventoy
management, material handling, manpower, tioh, financial evaluation and investment deci-
sions. As a basic concepi, demand mears F€ Dhcked by willingness (o pay and abilily to pay.
Demand Is thus always at a price pai ever, there are many determinants of demand—both
price and non-price faciors. in sub units, we will take up a detailed analysis of those
factors or ‘effects’. In this unit, we have exposed you to a2 host of concepts of demand. Thess
concepts are very basic to the understanding of demand determinants. Such determinants affect
both the direction and the proportion of change in demand. For demand analysis, reference
should also be made to the sources of demand, uses of the item 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 subsequent biecks. The fact remains that the demand
concepts introduced in this unit lie at the root of a lot of analysis in managerial econorics, and
therefore you should aim at conceptual ciarity while reading the material presented here.

4.9 ADDVITIONAL READINGS

1 Mbote, V.L. Samuel Paul & G.S. Gupta, 1987. Managerial Economics—Concepts & Cases.,
Tata Mc-Graw Hill Publishing Company Ltd. : Bombay. {Ch. 2.)

2 Koutsoyiannis, 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) Bistinguish clearly between (a) Desire aﬁd Demand (b) Direct and Derived’ demand (c)
New and Replacement demand (d) Rush and Regular order (€) Autonomous 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 mﬂueme'd by the nature
of market structure and sources of demand.” Discuss. o -

3) Why is demand analysis significant for management?" Identify vanousmomoepts of demand

relevant for various functional areas of management. : |
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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 mentioned, it is the
own-price of the commodity which has the. greatest influence the demand for a particular
commodity. You have observed that the demand for a comm8ity B inversely reiated to its own

price, implying that when own price falls, the quantityde( extends, and when own price

rises, the quantity demanded contracts. If we plot this§ nship, we get a downward sloping -

demand curve.

In this diagram, we have taken the commogdigy to E wheat, so we call it the demand curve for
wheat. Mathematically such a demand cu ¢ expressed as a demand function of the form
D, = d(P,) where the form of the fagetionNsan be linear (straightline) or non-linear (curves).
You may recatl that when we use ﬂ@cuhﬁe we hold all other infloences like income, prices
of other goods, consumer’s tastes etc. Wh demand for a commodity constant and only vary the
price of cwn commodity and study how demand responds to such price variations. Normally we
find that both individual and market demand curves are downward sloping.

N

Price of Wheal

r
/ o

Quantity of Wheat




5.2 THE CARDINAL UTILITY APPROACH

In this unit, we hope to explain why such a demand curve is downward sloping. I| other words,
we have to explain why the quantity demanded extends when price falis and contri:;ts when price
rises, i.e., 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). f[nﬁarticular, we

wilt be considering the following approaches to demand analysis.

iy 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 econcomists of the 20th century—J.R. Hicks and R.G.D. Allen.

iif) The Revealed Preference Approach which has been developed by one of the greatest living
economists of our fimes Paul A. Samuelson whe teaches at MUIT. (Cambrit{'ge US.A).

iv) " The theory of Consumer’s Choice under Risk and Uncertainty which has been developed
by authors like Yon-Neumann and Margenstern. F

v) Finally, the latest developments with regard to some demand modeis will also be referred.

5.1 OBJECTIVES

On completing this unit, you should be able (o : 0 . ‘
& take stock of various determinants of den@ .
© analyse some of those determinants gg termS 0l the theories of consumer b%havinur;

€
@ evaluate the uses of alternat@gches (theories) to demand analysis ie., explanation

of 2 downward falling dema
¢ uaderstand the circum under which you may get exceptional demand curves; and

¢ denive a demand function from given information about consumer’s prei’»::ra':zaﬁ{:; his ohjective
and constraints imposed by the size of his budget. '

The question to begin with is : Why does a consumer desire a commodity? Mars‘(ua]l 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 Benthan, a traditional econo:lnist, the utility
of an action is the difference between the pleasure enjoyed and the pain suffered as a consequence
of the ak:_tion. He regarded utility as a magnitude that is in principle measurable in the same way
as the body temperature or body weight is. Utility can also be compared among individuais, (i.e.
inter-personal comparison of utility can be made). The concept of utitity was refined further by
the marginalists like Walras, Jevons and Menger. Utility was defined as the powe}r 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 whichLis 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 experiences it).
Marshall accepts the Jevonian 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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i) The consumer behaves rationally : i.e. each consumer tries 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
reflects the tastes and ‘preference of the consumer. Such a utility. function is a refationship '
between utility, and the quantity and quality of each praduct or service consumed, )

- §i) Utility is a cardinal concept : This implies that one can measure it quaniitati\}ely on numerical
scale. If utility is measurable cardinally, then it implies that there exists a unit of measurcment.
Marshail assumes that the utility can be measured in terms of money ie. in terms of price which
“edch consumer is willing to pay for each unit of the commodity rather than do without it. In
. other words, we ask the consumer. “How much money are you willing {o pay for. each unit of i
¥an apple rather than go without it?” and this gives an indication of the utility derived from is
consumption. If utility can be measured, then it can be compared also between persons, between
goods and so on. ' :

ii) If money is the measuring rod in terms of which utility is measurable, then we have to
assume that the measuring rod itself remains constant. And, therefore, Marshiall assumes that .
the marginal utility of money remains constant ie., the-value of Re. 1 to consumer rerains
constant irrespective of whether his stock of money is increasing or falling. This implies that
when the consumer’s income rises or falls, the utility of Re. 1 remaius copstant. This 1s, however,
an unrealistic assumption because utility of money depends gpon come. '

iv) The proportion of income spent on each product is sghall - The budget equation of

a consumer is B = P, X + P,Y + ...... This imgiesghat when price is varying, 3 COTMEITEY
will not experience a gain or fall in real income, w @ turn impiies that the uiility of rupee
always remaing constant.

v). Utility is independent :  This im thg the utility derived from the consumpiion of

- commodity X depends only on the a X consumed and not on the guantities of other
commodities consumed, ie. U, Q.Y U, = ¢(Q,), Uz = h{(Q;). Theretore, the utility
function is : U = U, + U, + ere U = total utility derived from the consumption of ©

various commodities. This shows tha¥ the utility function is additive. ¥ X, Y. Z are inferrelated,
we cannot write the total utility functions in this form. Thus independence of utility implies that
there are no related goods.

vi) The consumer is never satiated with a commoedity : This is known as the non-satiation
assumption, that is, a consumer always gets higher utility from larger quantity consumed than
from smaller quantities.

yii) Consumer’s tastes remain unchanged : "There is no change in his cheice paitern and
preference at a point of time.

viii) Consumer’s income is constant and that the money income is alt spent in the same geriod.
in other words, in static models savings give no positive utility to the consumer.

ix} Each consumer forms a tiny part of the market and cannot influence the market prices of
goods and services through his own actions (ie. by varying his own demand for the commodity).

'x) The consumer behaviour is Subject to Law of Diminishing Marginal UtHity : The -law
states that : After sufficient units of a commodity have been consumed, 4 CONSUMEr EXPEriences
diminishing marginal utility for the additional units consumed. ie. additjonal utility from e_a_ch



additional unit of a commodity goes on diminishing. The totaf ntility will be inc
a diminishing rate. The law need not apply 0 the very first unit consumed, but e
as {hie consumer goes on Consuming more and more vnits of the same commod

oasing but at

r’emually will,

The exira

tv.
satisfaction or utility will be falling. It is known as the Law of Eventual Dfmfmstf;zg Marginal

Urility.

You should be able to recall the concept of marginalism. Presently the concept of M
is defined as the addition to total utility caused by consuming additional units of
This can be illustrzted graphically as follows :
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Marginal Utility
~ _ {In Money}
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redEon the horizontal axis, in physical ter

e vertical axis (in units or money).

You may note that the total%s first increasing at an increasing rate up to g
is also called the point of inflexidMi. : .

Also note that beyond X, units consumed total utility starts falling.

Suppose the quantity consumed is g
utility or satisfaction is measured o

MU, = i@%ﬁ where d(TU,) is the increase s total utidlity and dx is the incr

consuined. Note that TU,, stands for total wtitity aril MU, for marginal utility. of ¥ ;
Uility for any unit of the commodity consumed is viven by the slope of the tang

point on the total utility curve, corresponding to a given uait consumed. if you are
marginal utility schednle from the rotal utility schedule you will find that (i) when

is Increasing at an increasing raie, Marginal Utility is increasing, {iiy When TU is in
decreasing rate, MUJ is falling. You may also recall, in this context, the relation beiy

and marginal otility.

Therefore, we fing that the Law of Diminishing Marginal Utility applies only when
is beyond X. The law actually holds for consumption between X and X,. If fact at
0, ie, TU, is maximum. Please note that when TU, 18 falling MU, is négaijvc, A
when MU, is zero the consumer is completsly satiated with the goods. The Law of

MU, heids when MU, is posil_,tévc but dechining. The law is also known as the La

Wants.
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Rationale behind the Law of Diminishing Marginal Utility

When a consumer has fewer units of a commodity then he might use them {o satisfy the most
important needs. As the number of units available increases, the needs to which these units
may be put become fess and less important and therefore yield less and less additionai 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. (i) The commodity
nriust be finely divisible. Otherwise we cannot draw a continuous marginal utility curve. (i) The
taste of the consumer must remain unchanged over the period the law is applicable.

Activity &

Given the following tébl_c relating units consumed and total utility, find the incremental/marginal
utility for each units consumed, i.e. fill in the blank columns.

a) Units Consumed Total Utility Average Incremenial | Average

(In Units) (In Units) Utility Utility  Incremental
' {In Units) (fn Lnits} Utility

RN

10 100 \>
2 130 |

o 170 O

16 20

18 230 ?s
20 240

2 24Q~

Units of Utility are somctin@d utils, which may be measured in money.

b)y Units consumed Total Utility Marginal Ultility
(In Units) of commodity|  (In Units) (In Units)

10
15
27
A
34
36
34

=1 S R B LR D e

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

Over 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.

1t should be noted that anything which yields utility is called economic good(s). Anthmg which

yields disutility is called economic bad(s). ‘When the consumer maximises utility, we assume that
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' oney economic goods are consumed. The consumer’ s total utility funetion is given by U = f(xy)
This utitity function represents the taste of the cofisumes. You may note that in (l}e utility

- function the prices of the commodities will never enter. In other words the consumer desired
the commodity independent of the price. The price enters when the consumer is making the
choice of actual consumption. Thus, the pnce enters the demand function for a commodity and

" not the unt‘zfy function. Incidentally the demand function is derived from the consumer’s utility
function. We shall indicate the derivation’ subsequently

The Allocation of consumer’s money mcome between various commodities in order {0 max:mzse
total utifity. This can be explained w1th the help of the followmg examp[es

. Suppose during a given period of tlme (for instance a month) & consumer has Rs. 1300 as moncy

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

- {education), goods Z (entertainment). Suppose he allocates Rs. 700 to housing, Rs. 100 to
education and Rs. 500 to entertainment, The question is whether the consumer is maximising
* his total utility. The answer is ‘No’. In fact by realiocation of Rs 1300 you can show that the
consumer’s total utility increases. ' !

T

As we have stated earlier, in the Marshalhan Theory of Demand, the utility functlons are
independent, separable and additive. In other words Upr = f(2); U, ='¢g(y) and U, = h(z)
and total wtitity U = U, + Uy, + U, In the intial allocation of Rs 1300 the consumer’s
total utility is given by the sum of the areas under the respective marginal utility schedules,
corresponding to the amount spent. Graphically it is sho e figure below :
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‘The alternative way of showing the utility maximising choice is by using the mathematical technique '
of maximisation. '

You will find that if consumer reallocates Rs.. 1300 in the following manner the total utility
will increase. The expenditure on g¢ducation ought to be increased from Rs. 190 to Rs. 600; the
expenditure on housing reduce from Rs. 700 to Rs. 400; and expenditure on entertainment
-reduced.from Rs. 500 to Rs. 300..You will find that the increase in total satisfaction in case
" of education will be greater than the loss of total utility on housing and entertainment. In tact,
when the MU of Re. 1 of expenditure is egualised on each and every item, tetal utility will be
maximised.

Suppose the consumers utility function is

U = u{x})

and his total income spent (ékpcnditure) on x would be
B = 2.P,, where his income B (budget) is given.

Presumably, the consumer wants to maximise the difference between his Utility (SatisfactiOn) and
Expenditure (Sacrifice). The probiem is that of simple maximisation of the function ¥ = -8B

F=U-B

() - 2.P, . \>

The first order condition may be satistied now :O

dF .
= [ ~Pl=0 _ _
The second order condition is

£F <0 . Q~

Note that x is the decision v or our single commodify consumer, .

The first order condition can be read as an optimum decision rule or the condition of consumer’s
equilibrium. It says that C

du _
G = Lw
or, MU, = P, .... for X consumption

similarly, MU, = P, ... for Y consumption

MU, _ MU, _
or, “p. = = “p,

= MU of money which i is constant by assumption.

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 utility per rupee of cxpenditure must be equialised for both x and'y. The
condition can also be written ﬁg‘” = P , the marginal utility ratios must equal price ratios, '
and the budget equation must be satisfied. This is the EQUI-MARGINAL PRINC[PLF in tne _

context of purchase decision.

The safficient conditions for maximisation are

y  EE <o
iy f<o
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- Rs. 55 which equals total income of the conMuner.

This would imply that MU of x and y must be declining (i.e. the law of eventual _(‘fliminfsh_ing
utility must hold). ' '

Example

. A CONSUMeEr consumes two goods x and y. The MU schedules are given in the following table.

Money income of the consumer is Rs: 55. The prices (per unit) arc Rs. 5 for x and Rs. 8§ for ¥.
The problem is to find the optimal (utility maximising) choice of x and ¥

Unitof X TU ofX  UnitofY TUoY MU, MU pypy o+ Mh

N ‘ P,
1 35 1 72 35 7 72 ‘ 9
2 65 2 136 30 6 64 | 8
3 50 3 192 25 5 36 . 7
4 110 4 240 20 4 48 6
5 125 5 280 15 3 40 5
6 135 6 312 10 2 32 4
7 140 7 336 5 T 24 3
8 135 8 352 -5 -1 16 2
G 125 9 360 -10 -2 8 1.
10 110 10

We find that _
MU, MU ) i :
P TP : :

When the consumer consumes 3 units of x and 5 stof ¥, the total expenditure on x is 3 X
{5) = Rs. 15; while the expenditure on v | 8) "= Rs. 40. Therefore, total expenditure is

The total utility derived {(enjoyed by t sumer) is 370 = (90 for 3 vnits of x plus 280 for 5
units of y}. . - -

Suppose, when the consumer is in equilibrium (ie. consuming three units of x and five units of
¥}, 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 remains unchanged at Rs. 55, The question is what| will
happen to the consumption of x. We recalculate the MUz olumn.

340 —2 ' -3 20 -20/8

Py

Lnits ﬂ%{;_ "'Mﬁi_]z-
consumed _ _
1 35/3 9
2 10 8
3 25/3 7
4 20/3 - 6
5 o 'S 5
6 ' ' 1073 4
7 5/3 3
8 -513 2

-10/3 . P 1-
10 -5 . 22018 -




The consumer’s new utility maximising choice is 5 units of x and 5 units ofy. [You can verify

that the money income of Rs. 55 will ail be spent.] Hence the consumer consumes more of X

whet 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 sloping.

The demand curve for a commodity is downward sioping because the marginal utility curve is
downward sloping. As the price of x falls, the MU of x also falls in the same proportion so
that the consumer’s equilibrium condition (MU.W. = P,} is not disturbed. [n order fo 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 x extends. Hence the law of dininishing marginal utfity
is the basis of the law- of demand. .

Activity 2

Study the Total Utility figures given in the following table. A family has a budget of Rs. 34 and
has a choice among ail three commodities. Explain how the family will alfocate its expenditure |
between the three commodities assumning that it wises to spend ail its budget.

Total Utility Schedules

(uantity Cheese .Fish : Mear
Consumed ' (In units} - {In units) ({n units)
(In kg.) \
i 7 | 8 NJ ©
2 13 16 29
3 7 : 21 O 41
4 20.5 ; 51
5 22 %‘ ' 39
6 25 : < } J1.5 65
7 26 335 68

The prices are : Rs. 2 per k@heesc Rs. 5 per keg. for Meat
_ ' Rs. 4 per kg. 10T Fish

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

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

5.3 THE INDIFFERENCE CURVE APPROACH

In this approach, the basic assumption is that a consumer, when he goes to the markef, does not
purchase only a single commodity. He actually buys a bundie of commodities, a combination of
some selected commodities. For instance, when you visit a vegetable market, you do not buy -
only one vegetable but other vegetables also; similarly when you visit a groccfry shop, you may
buy rice, tea, sugar, pulses etc. You always buy a basket of commodities. :

The indifference curve approach or the preference approach to consumer behaviour assumes that
"the consumer confronts and optimises the choice. From a given feasible set of consumption
bundles, a consumer would choose the one which he prefers most and, therefore, in this approach,
one has to start by describing the bundle of commodities and its relation to the preference ordering
of the consumer. The consumer is assumed to rank, in terms of preference, all the consumption
bundles available in the feasible set. As a first step, one has to censtruct a model of consumer
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preferences. In the second step, the given prices and money income of the consulF'ncr_ have to
" be considered. As a hird step, by applying the model of consumer preferences to the feasible

set, we arrive at the optimal choice of the consumer.- (i.e., a consumer confronts a‘ constrained

optimisation problem.) '

We assume that a consumer consumes many commodities at the same time. The quantitics of
various goods is determined by a vector. X = (z1;22;.....%,). The _conéumpti-oj bundle isa
collection of n goods. One has to determine the consumer’s preference ordering in terms of these -

~consuinption bundles. Instead of having x and ¥y, now let us suppose we have two d{onsumption :
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 syllpbol used is
as follows : X’ > X"
iiy 1 the consumer is indifferent betwen X! and X, it implies X' = X" ‘
iy fX" 2 X" and not X7 2 X' it implies X' > X" ie. X' is strongly prefcl;frcd to X",
The symbol [32] refers to either preferred to or indifferent to or sometimes referred to as ‘as

goed as’. This symbol is, therefore, a way of velating pairs of consumpticn bundles. It describes
the consumers’ preference-indifference relationship. ‘

i} Completeness :  For any two pairs of consugamtion . idles, the consumer Is‘ablé to say
whether X' 2> X" or X" > X' or both. Infotherywords, he must be able to rank all the
consemption bundles in the feasible set in terms oMfeferred to or indifferent to relationship.
oy Py . 4 i

i} Tramsitivity :  Given any three consumgtion bundles X', X", X", 1f X' 2 X" and
A2 X" then X' 2 X '

I other words, transitivity implies cOngistency ‘of consumer behaviour. It implies‘ that if the
~consiumer prefers X' to X" a @ p prefers X “ to X ™ then it must mean that he must prefer
the X' to X'™. Transitivity imphg#that the consumers’ indifference sets are non-intersecting.

Properties of Consumer’s Preference Orderin

iif) Reflexivity : A given bundie is preferred to or indifferent to itself ie. X' 32 X! it implics
that-¢ach consumption bundle must belong to atleast one indifferent set that is the set containing
itseif. - '

1v) Mon-satiation : For any two consumption bundles X’ and X", X’ is preferred to X", if
X' contains at least more of one commodity and no fess of the other. In other wordlg a rational
consumer is never satjated with any goods. This implies that a certain relationship exists between
the quantities of different goods in different cansumption bundles. Take for example the bundle
X' There are two goods in the bundle : X; and X,. The geometrical representation of this
‘consumption bundle will be as follows : : ‘ '
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Any bundle which lies in the fourth gnadrant rep—’
reserits a befter bundle than X'. Similarly any
/ 1 bundie which lies in the second quadrant 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 III cannot be directly compared with a given
bundle. Aswe move from quadrant I to quadrant

111 we find the consumer is giving up one commod- '
ity and acquiring more of the other commodity.
Therefore the consumer’s indifference set must lie

inthe first and third quadrants. Ir other words, ali -

—> « those commodity bundles lying in first and third
' quadrants must be indifferent to each other. '

o}
v) Continuity : This implies 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 may

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. Tge consumer gets the same level
of satisfaction or utility from the consumption bundles lyingon iven indifference curve. The
consumption bundles lying on higher indifference curves will P higher tevel of satisfaction or
utility and therefore, would be préferred. o

An indifference curve has the following prope'r?~

a) Tt is downward sloping implying tha combumer has a lesser amount of one commodity

“he has to be compensated by more¥ re of the other commodity in order to remain .
indifferent between the two dles &f commodities. Here it must be pointed out that
an indifference curve wiil ne ch the axis. This restriction is due to the fact that 4

‘consumer always consumes positive amount of every article.

b) The indifference curve reflects the taste of the consumer. Therefore they 'Inﬁst not infersect
in the positive quadrant, otherwise the transitivity assumption will be viotated (implying that
the consumer’s behaviour is inconsistent). This is explained in the following diagram :

1f we compare points P and Q lying on indifference curve I, then we find that the consumer will
be indifferent between P and (. Similarly if we compare points P and R lying on indifference
curve 1y, we find that the consumer will be indifferent between P and R. Hencc_t_ransitivity would
imply that the consumer must be indifferent between R and . But if we c_oniparc R and Q we
find Q is preferred to R and therefore transitivity assumption is violated. (Since Q has more of

X3 and same amount of Xy, than R).
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An indifference curve is strictly convex. This assumption implies that a small decrease in
the amount of X, (or to state it differently equal successive decreases in Xa), must be
compensated by larger and larger increments of Xy if the consumer is to remain on the
same indifference curve. If the consumer has more and more of X; and less and less of
X2, his valuation of the marginal decrease in X, relative to the marginal increase in X,
tends to increase. In other words, the absolute valge of stope of the indiffererice curve
tends to increase as we move up the indifferenceqcurviyor the absolute value decrease as
we move down the indifference curve. This assurm®éidh also means that any mixture of
two commodity bundles between which the cr is indifferent is preferred to either of
d -

_ them. As the consumer is moving up an in phice curve he has smaller quantities of X,

and larger quantities of X,. Therefore clative desirability of the two goods would be
changing. In the case of successiv edu§ion in the amount of X, the consumer peeds to
be compensated by successive | mgrements of Xy, if the consumer is to remain on the
same indifference curve. '

We can now define an importa) called the Marginal Rate of Substitution between the two
commodities X; and X,. This can be explained with the heip of the following diagram :

x /)

Xg“ T

Suppose we consider two consumption bundles a
and b. As we move from a fo b the consumer is
giving up X, by Azy = 23! — 2, and acquiring
X by A.’Bl = Xll — XID.
The consumer is substituting X for X,. Hence
the ratio %zf- defines the rate of substitution of
’ “the first good for the second good. It shows
| 1.e. the variation in the quantity of the first good
[ necessary to compensate the consumer for a given
F
I

variation in the quantity of the second good. If
we consider infinite variations instead of finite

V)

. variations we obtain MRS, the marginal rate of -
S X, substitution between the two goods.
MRS 2,25 = Lim ﬁ-—%- = gff
asAz; > 0
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MRS is simply the derivate at a point of the function with a negative slope which expresses the
indiffererce curve. Graphically it is given by the slope of the tangent line at a point on the
indifference curve. In fact, MRS is the consumer’s psychological rate of substitution between
X; and X3 to remain on the same indifference curve, Hence MRS is differe'nt at different point
on'a given indifference curve. As we move from left to right (move down indifierence curve),
the MRS decreases in absolute value. 1t must be noted that there are two concepts of MRS,
one MRS of X, for X, and the other MRS of X for X;. However these fwo concepts of MRS
are symmetrical (one is defined with reference to horizontal axis measuring X and the other
is defined with reference to the vertical axis defining Xs). 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 AKX the
utility of the consumer will fall by MUs. AY,.
i On the other hand when he increases consump-
tion of X, by A X his utility increases by MUy
A X,. However, on a given inditference curve
total utility is constant (the number that is used
to represent total utility is irrelevant)

Therefore
MUng2:+ 1AX1_

—dX, _ MU,

: . . dx; Ug' .
' . ' C MU, ,
R . .MRS 71
o - “:?' ie. S 13"the ratio of marginal utility of the
: two odities.

‘Actual choice of consumption hundle@ﬂwmer’s equilibrium)

The consumer’s preference scale is de y means of his indifference mapping (Le. a set of
indifference curves). At any given period 0f 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 consumer’s
budget line or pfice line or real income line. '

_ The slope of the budget line is the price ratio of
Y-S A ' 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, : NGO budget line. The consumer attains equilibrium
\\' el when he is able to consume the most preferred
commodity bundle (which gives him highest util-
1, ity). In the above diagram this is attained at
point N, where the indifference curve 1y is the
highest indifference curve touching tangentialty
0[ .. the budget line. The consumer cannot attain the
o _ B ~Xi 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 I; is tangential to the budget line
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implying that their slopes are equal. The slope of the budget line is price ;atio %, While_ the

slope of the indifference cugve is MRSz, 25. Hence MRS, 2, = %. '

- _ MU MU, _ P
Since MRS = ﬁﬁi . M——LU2 = B

We are back to Marshallian equilibrium condition,

Now we suppose when the consumer is in equilibrium the price of commodity X, falls with
price of commodity X5 and money income remains unchanged. The budget line rotates about
the point A and becomes flatter. The feasible consumption set expands. The consumer original
equilibrium is disturbed. He now moves to a new point of equilibrium N, on indifference

AN

O

: : L QY . . B %"*‘x[
curve 1. The consumption of "odiE‘ X1 increases from GG, o 0Q;. Hence we find that
consumption of commaodity Xi% when its price has fallen. The fotal increase in demand

for co’m'modity X1 can be pagtition®dd into two components real income effect and substitutional

effect. In the last unit --' % been introduced to these effects. We may now restate ther.

When the price of commoditVs 1 falls, given consumer’s money income, consumer’s real income

will increase. If therefore, we reduce consumer’s money income in such a way that the gain in

real income is wiped off, then we would be eleminating the real income affect. The increase in

consumption of Commodity X; will be then due fo only substitution effect i.e. due to a change

in the relative prices of the commodities, A rational consumer would tend o substitute relatively:
cheaper goods for the relatively more expensive goods. As a result consumer will always consume
more of the goods whose price has. falien. 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 Xo or DB
in terms of commodity X1 then the consumer would be brought back to the original fevel of
utility (which is Hick’s way of holding real income constant) but even after the money income is
reduced to wipe off the gain in real income the consumer’s equilibrium will not be at but N and
Ny. 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 OQ; to CQ)| is the substitution effect,
It the money income deducted is returned to the consumer so that his original money income is
restored, the consumer would move from N to N3 (from indifference curve I to indifference
curve Ip) which according to Hicks is the consumer’s real income effect of price change. If price
ratio is kept constant, the'effcct'of a change in real income can be shown through parallel shift
~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 resuit of inerease in
real income, we denote such commodity as normal commodity. However, when the consumption
of a commodity goes down consequent upon an increase in real income, then such commodities
are called 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 goods the demand cugve
will be downward sioping since both substitution effect and income effect would tend to increase
the consumpnon of the goods when price falls. In case of inferior goods, the demand cuive may
still be downwa.rd sloping in case the substitution effect is stronger than the income effect. On
~ the other hand if the negdtlve income effect dominates the substitution effect then the demand -
. curve will bc upward sloping and this happens in case of GIFFEN GOO0DS (which are inferior
" goods and for which the negative income effect dominates the substitution effect). These are

* itlustrated in \Ithe following diagrams : -

e ol lalerion Giwds

‘-,IStum!z:d cave of Normrut Goods

i \ Case of Gitfen Goods

Y o @ B D OBX,
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Activity 3

a) Study the following diagrams and explain each of the curves :

Price Consumption Curve . \ Encome Consumption Curve Engel’s Curve

N2 /
r

Income

N ' | >

Expenditure on Food

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

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

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

.-.....-.-.o.-.o-q-a..-;---..--.oa-.oo--.n.------u-l_---o.--c.a-.o.-. ----------

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

5.4 DERIVATION OF DEMAND FUNCTION -

We start with iwo functions
the utility function, U = u (xy), and
the budget equation, B = P, - PY

Given U = u (xy), for indifference curve,
do= [fdo +B2ay] =0

Note that du =

0, because an indifference curve is an iso-utility curve, ie., alongthis curve, the
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utility levei does not chziﬁge; even if you move from one point to another.

Now, operating du = {0, we have

fu 3, __ _fu
ode = sydy |
= —-j—g =-—MRBRS,, M RS,, = slopeof the Indifference curve.

=
-

Similarly, given B= Pz.z + Py.y, we find

_ B _ 5
=5 —pY

_ B _ P
orY¥=p, — BT

‘In either case here, we have the equation of the budget line in the slope - intercept for,

o

- is the intercept on the x - axis.

is the intercept on the y - axis.

|t

and %— ar ;ﬁ is the slope of the budget line which s negative.
y a

In the next stage, we may frame the optimisation problem for our consumer as either constrained
maximisation or constrained minimisation problem, and then ¢grive the optimum decision rule -
therefrom. ' :

Constrained Maximisation O

The consamer intends to maximise utility satjsfaction subject to his given budget (income})
constraini. Thus the problem is : '

Maximise U = w{z, ), subject to B Qﬁﬁ— Py, ~
We can state the Lagrangian exp and opérate :
L =u(z,y) + A[B — Pox — P,

For first order conditions,

% — [g_t_; — AP =0= % = AP, ... (D
(22— AP =05 & AR O

o
ol

=[B— Pz — Py =0= B = P,.xz — P,y ... (iii)
~ From (i) and (if) we get
fu fbu ._ P P
M_Rga.g - 5z E_y. ---'P_!I v (IV)
This is the consumer’s equilibrium condition or his optimum decision rule.

Constrained Minimisation

The consumer intends to minimise the use of budget given his utility (scale of preference)
function. Thus, the problem is : '

Minimise B = P,.z -+ P,.y subject to U = u,(2,y)



Pt

T e

RS

Again, we may operate with.another Lagrangian function, L* with another Lagrangin multiplier
A* M - . |:

L= Pz + Ppy+ XU — u(z,y)]
For first order conditions,

éﬁ% =[P-N8=0= Pz =X ..

=[P =0= Pyi= 2+ 2o ()

55‘[3: = [ﬁ —u(z,y)] =0=> ﬁz u(z,y) ... (vii)
Operating on (v) and (vi}, we get N

P _
Py~

sl
il
=
bty
gc‘n

...... (viii)

As you compare (iv) with (viif), you will observe that you have the same optimu decision rule
or equilibrinm condition. In either case, the decision variables are x and y, given their prices and
income of the consumer. (We have assumed away the second order-stability condition—some of
you may like to verify that as well.) We may now attempt an application of this decision principle
{equilibrium condition) to locate the optimum choice by a consumer and derive therefrom, his

demand function.
Example 0

Suppose a purchase manager has Rs. 8000 3v0 be divided between two materials, x and
y. The unit price of y is fixed at Rs. 2 by the ghvwefnment. The preference (atility) function of
the manager has been estimated based o m’s technology as u = 3 log x '+ 9 log y. We have
to find the optimum combination Qand , also the demand function for x.

By applying the rule (iv) or (viii) s{My hit away, we get

fa a
Bz —— =2 | [P
[._3“ _—i_:l_‘[_‘_ 2
oy ¥ ¥ E

or, Y = ‘%x.P_., wrnsnenene{1X)

Substituting the result in the budget equation, we have
B=P.a+ Py .
Rs. 8000 = Pp.z + 2[232.P,] = 42.P, : .

e . 2000 2000 '
or,z = H=or, P, = —;—} wreeenn(X)

Either way, we have the demand function for x. Also note, given P, we can determine

Optimum choice of x and y combination, because we have in (ix) g = %Pz
Activity 4
1} Derive the demand function for x and v, given

u=u2,y)=[2y+e +y] and B = P,.z + Pyy.




you should be able to get the following results :-

— 1
——andy P+2P, 2

& =
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L N L R R L R R I R R N R N RO,

L N L R L L R LT T T

5.5 THE REVEALED PREFERENCE APPROACH

The earlier two approaches are based on the conccpté of utility (in one case, it is cardinal
and in the other, it is ordinal). However, the concept of utility is non-observabie as well as

~non-measurable. The subjective foundation of the approaches has led to attempis by some

economists to deveiop an alternative approach which is bassed on the behaviour of the consumer
in a given market. Since preference as well ‘as wility are neither observable nor measurable

»

‘what we can observe is the behaviour of the consumer ie. commodity bundles they buy at

different prlcc—mf‘ome situations. This alternative theory is bassed on the assumptions aboui
consumer’s behavicur rather than his preference, The basic premise of the theory is that the
consumer’s choice for a particular commodity or commodisg bundte reveals his preference for
that commodity or bundle. The assumptions of this newgpproch are as foliows :

i) The entire money income is spent during the @ce period,
i

i} Only one commodity bundle is chosen at any pi ome situation. If the situation remains

unchanged, then the consumer’s choice ains unchanged.
iij) There exists one and only one priessincole situation where cach commodity bundie is

chosen. In other words, X, cann isen at two different price-income situations.
‘iv) If the consumer choses a b ° When another bundie X' is available and feasible, then
X' is chosen, X° must not easible alternative. Thls is choice consistendy, This is

explained graphically as follows :

X2 4,

g All commodity bundies on and inside the budges

line AB are feasible, but the firsi assumgtion neces-
A _ sitates that the choice must be made on the budget
line. The choice of X? reveals the consuimer’s pref-

Xe :
erence over X'. Choice reveals preference,
X! . On the budget line CD, he cannot choose X' be-
o : 3 “cause X° is still feasible. On the budget line BEF, X*

is more expensive than X'. Therefore, the choice
of X° in one situation and X' in another situa-
tion is not inconsistent. Tt P? represents the initial

. price vector and P’ represents the new price vector
then the revealed preference axiom would imply (D)
PoX® z P°X'and (i) PPX° > P'X' Thisis
known as the Weak Axiom of Rew’m‘ed Prefemnce B
theory (WARP)
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Explanation of the Law of emand

Suppose the consumer’s initial situation is as fol-

lows:

Bf, PP, P} which is represented gr
means of the budget line AB and
choice is X% Suppose next, the pr
modity X; has fallen with price of co
and money income remaining unchanged. The
new budget line ABy and on this budget line the
consumer’s choice is X’. Hence we find that con-
sumption of commodity X; extends
falis. 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,
he is allowed sufficient income to hay
original basket of goods. The questi
will the congumption point lie on CD
igs: (1) On CX° (ii) Coi

aphically by
consumer’s
ce of com-
nmodity Xo

as its price
rice change
ntermediate
consumer’s
That is, at
income tilf
at least the
n is where
? There are
iciding with

X' X4B XD

X (iii) Or . I case of (i), the ce
requirement would be violated. T¢ cannot coincid X since the third assumpti
violated. Hence it must lie on X°13. Hence the ¢o jon point on CD must be X3
the movement from X° to X* is the substif@Meg_cffect. While the movement from
the income effect. Thus both the effectg reinfrce each other and hence the price a
demanded are negatively correlated and curve for a commodity is down
Here 1t must be pointed out that a p

aufficient condition for the la
inferior goods, the substitution income effect will move in opposite directions
of it the law of demand can stifl remain valid. (Why?)

Activity 5
Show it graphically 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 ocwn price of the commodity. In other words, demand is considered to be
of one variable only, ie. the price of the same commodity. In reality however, de
commodity is a multivariate function, We can restate the other factors or influences
as fellows :

1) The level of disposable income of the consumer ;. This factor has a direct effect on ¢
for a goods {except inferior goods which are, of course, very rare in any economy}.
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s1 would be
. Therefore
X? to X' is
nd quantity
rd sloping.

w
ifive income elasticity of demand for a cc.r{modity isa
mand to be valid in the Revealed Preference theory. For

but in spite -

invalidated,

determined
a function

and for a
En demand

[) The price of o related item : This can be either the price of substitute item or a com
item. The demand for goods (like wheat) is positively correlated with the price o
goods (rice). On the other hand the demand for an item (bread) is negatively corr
the price of a complimentary item (butter or jam). '

plementary
| substitute -
clated with -

he demand




iiiy The money supply ;. The relationship between demand for a commodity and money supply |
- is not directly discernible. It quks via income creation.

iv) The level of advertisement activily undertaken by the indusiry producing the goods : A vigorous
as well as attractive advertising campaign would tend to increase the demand for a commodity
while a bad advestisement 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 it is the job of the econometricians
{who are specialists in the empirical measurement of variable) 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
would play an important role in such cases of estimation.

5.6 SCME RECENT DEVELOPMENTS IN THE THEORY OF DEMAND

The various theories of demand that we have developed in this unit have limited applicability
and usefulness in explaining the compiexities of the real world. Hence some economists have
advocated a pragmatic approach 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 gstimated demand functions refer to
consumers as a group (not as an individual), and also to gormnedity groups, like demand for food,
demand for beverages, demand for consumer durables etCNg#fther than individual commodities
within a group). '

It must be pointed out here that such an irical estimation of demand function is always
beset with difficulties. The foremost proble tfe problem of aggregation ie. aggregation of
demand over individuals and over g ditiés (to arrive at market demand and commodity
groups), Index numbers can be used, there are problems with index numbers as well. There
may be estimation problems. Q @ mportant difficulty arises from the simultaneous change of all
the determinants, which would 1 0 it difficult to assess the influence of each individual factor
separately. Of course, improvements in the econometric technigues are supposed to fake care
of these problems. _

Another recent development is the use of demand function in 2 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 behavionr depends on the past levels of
‘income and past levels of demand. In case of durable goods, past purchases constitute a stock of
this commeodity which definitely affects the current and future purchases of such durabie goods.
In case of non-durables {like food, beverages) past purchases reflect a habit which is acquired by
buying and consuming the commodity in the past, so that the level 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 consumption pattern than the more remote ones. For instance,
you may be influenced by your income in the last year than by the income earned five years
ago. Demand functions which incorporates fagged values of incomes or other variables {prices,
demand etc.) are called distributed lag models.Such a model may be expressed as follows:

= f(P;Pt—li}/g!Y;:-l ---------- Q: 1aQt z)

‘where . = amount purchased currently i.e. in period t
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Qi1

amount purchased previously in period t-1 and t-2

Qi—2 _
P, == Current price ie. in period t ‘
P,_ = Price in the previous period '

Y. = Current income

e

e~ == Income in the previous period

A widely used model, {both in demand function and in investment function) is the model based
-on stock-adjusiment principles’ developed by Nerfove. The modei is- applied to the study of .
demand function of consumer durables. Past purchase (stock) of consumer durdble:tkc 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 adjustment principle to non-durable constrmer
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, cigarette etc.

Another recent development have been the Linear Expenditure System (LES). Such LES models
deal with groups of commodities rather than the individual commodities. Such groups when
added yield total consumer expenditure. R. Stone was the first to suggest it. The LES are usually
‘formulated on the basis of a utility function from which demand functions are derived in the
normal way. In this regard, it is simifar to the indifference Wgrve approach. However, the LES
differs in that it is applied to groups of commodities befygen Which no substitution is possible. -

The utility function is additive ie. total utility is o1 utilities derived from the various

groups of commodities. For instance, suppose thafali cdmmaodities bought by the co lsumer are
grouped in five categories, ‘T
: Food and Beverages ; ,
: Clothing Q~ :
: Consumer durables
: Household operative expe@ o
: Services (Transport, entertainihnit etc.): ‘

The total utility I = E U; ‘

mEgaOw e

i—1

je. U = Uy +Ug +Up +UD + UE_.

Additivity implies that the utility of the various groups are independent, ie. there is no possibility -
- of substituiion between the goods (IDe you note the similarity with the Marshallian theory of
demand). Substitufion is possible within groups but not between groups. The consumer buys
some minimum guantity of each group, irrespective of prices. The minimum quantitics‘ are called
the ‘subsistence quantities’ (they are minimum requirements for keeping the consurner afive).
‘The income [eft is allocated among the varjous groups on the basis of prices. Thus the income of
the consumer is split into two parts — subsisfence income (spent on the acquisition of|minimum
quantities of varfous commodities) and the supemumerary income (income left after the'minimum
quantities are a_:bvered}. In this approach, the income effect is thus given a new dimension.

Artivity 6

a) State clearly but briefly: o ‘
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i.) Stock Adjustment Principle

R

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

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

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

b) What is the basic difference between the above two : (a) and (b) with respect to the analysis
of demand determmdnts"

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

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

relevant in demand analysis?

........................................ ....---.--.........'.e...q.,...

5.7 THECRY OF CONSUMER;QCHOICE UNDER RISK

c) How is ‘subsistence income’ different from ‘supen@w income’? Why is distinction

When you concentrate ona mult ¢ demand functien like the one you observe in a distributed
lag model, you will find that price expectations play a very important role as a 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
determinant 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 deveioped by authors like Von-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 cerfain 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 alternatives in sitwations
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 cxpected 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 : Microeconomic theory by J.M. Henderson and R.E. Quandt (2nd
ed.) ch. 2, section 2.9 and define the following axioms : ‘ _

1) Comple ordering axiom @ .......ieiieerinirrienrannnnns

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

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

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

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

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

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

b} Recail the axioms of Revea Pre.e:ancc‘ How do they compare with the ZIIJ(LVC set of -
AXI0ms.

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

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

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

- 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 riscs. This violates the law of demand and we get exceptional
- demand curves. We have already indicated such circumstances. Let us now take a stock of these
conditions. ' '

1} If the commodity in qucétion 18 Giffen type of inferior goods, with negative incon%e 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 demand extends for commodities like staple
food items. ' : :

D

2) In the casc of speculative demand also, you may encounter sach exceptional demand curves.
For example, a price-rise may be expected to be a prelude for further rises in future and therefore,
people may_ start buying more. This happens for items of daily necessities subjccts to sudden
scarcity in the market. It also happens with regard to the demand for shares in the stock market.

3) Another exceptional condition is that of derived demang. FOgexample, the demand for {abour
in an electronic industry is a derived demand. If there is a gty market for electronic products,

4) S'ometimes, the consumers who are very %Ch coficerned about their status, prestige, €go,

. the demand for labour may go up, even when the te (i.e. the price of labour) gocs up.

snob appeal, may not care for price escalatio ay continue to buy more. In fact, some of

them buy more (of say, diamonds) oy ause the price is too high and others cannot afford
it. Such articles are called items of ostOariols expenditure or CONSPICHOUS CORSUMPLION. :

5) In the case of camplcmcnts also, you may obscrve that related prices excreise 'so
much influence that the own-price ¥ the product ceases to be a determinant of demand. When
the price of petrol goes up, the demand for driving your own vehicle comes down, cven if car
‘prices may be unchanging or falling. '

Activity 8 -

Under cach category listed above, think of more examples and put them down.

No. Cases : _ Example

A [ [ | e
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5.2 SUMMARY

In the carlier 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) like traditional utility approach, modern indifference
curve technique and the recent revealed preference approach. We have also made reference
10 some very recent constructs such as theory of choice involving risk, distributed lag model,
stock-adjustment principle and habit reaction principle, and linear expenditure system. An
overview of these theoretical developments suggest that for analysing consumers behaviour
(dernand decision), it is important to distinguish between a single-commodity consumer and
mufti-commodity consumer, and also between groups of consumers (market demand) and
grougs of commodities (consumption basket) purchased by a consumer. Additionally, we have
also dealt with the distinction between choice and preference, preference intended and actual
purchase conditioned by constraints, and berween certainty and risk with respect to a consumer’s
decisien environment. The analysis of demand decision is a very complex task; you have to
struggle through alot of theoritical developments in microeconomics. For purposes of managerial
gconomics, you have to go beyond theory and attempt application of some of those hypotheses
in real world business situation. From this standpoint, you should try to understand the basic
concepts and basic hypoiheses before you attempt their application. We shall now take you to
concepts of demand forecasting in the next two forthcoming units. Our idea is to take you now
from theory t0 empiricism. The demand functions, statistically estimated .and constructed, their
- Intraduction and their use as a basis for demand forecasi forward planning by the firm

all these are now going to be your concern. Surely, guch cO€epts, techniques and measurable
raagnitude have a lot of relevance for practising s.

510 ADDITIONAL READINGS

Baum.o! W.1., Economic Theory and (@"“s Analysis (4th .ec[‘)

Kautayiannis, A., Modern Mic. mics (2nd ed.)

r
Ferguson, CE., & Gould, J.P, Mfcamnomic Theory (5th ed.)

311 SELF-ASSESSMENT TEST

I Compare and contrast Indifference Curve Approach and Revealed Preference Approach
with the traditional utility approach with respect to assumptions, concepts, technigues and
decision rules (equilibrium conditions).

Z Review some of the recent developments in demand theory which provide a pragmatic
appraack to the analysis of demand decision variable.

3 Make a list of factors which may determine the demand for

a) engineers in a construction company
b) a consumer durable items like refrigerator
¢) an intermediate goods like cables

Analyse the common factors.

4 Draw the following :
a) an Indifference Curve illustrating the trade-off between leisure and labcur;
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- b) an Engel Curve rclating income and ‘essential expéndituré on food;
¢) anormal demand curve derwcd from the price- consumptlon curve; and
d) .an exceptional dcmand curve.

5 -Why do people purchase more of the following items when their prices go up?

a) Kerosene . c) Sweets
b) Car accessories - d) Shares

_ [Name the relevant demand hypothesis you have used as an aid to your explanatlon]
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6.2 MEANING OF ELASTICITY

UNIT 6 DEMAND ELASTICITIES AND |
DEMAND ESTIMATES -

Structure ' |

60 Introduction o ‘
6.1 Objectives ' '

62 Meaning of Elasticity o
63  Computation of Elasticity Coefficients . ‘
6.4  Measurement of Elasticity : S ' |
6.5  Types of Elasticity '

6.6  Determinants of Elasticity _ .

6.7 Managerial Use of Elasticity Concepts . |
6.8  Empirical Demand Estimates |
69  Summary . -
6.10 Additional Readings | |
6.11  Self-assessment Test

6.0 INTRODUCTION _ |

In the previous two units, you have been introduced to demand analysis, wherein g;ou have been
told about various influences on the demand for a com dity as well as the alternative ways of
expiaining consumer’s behaviour. In particular, you hgve Been exposed to the law of demand,
and the demand function (carve) for a commoditysJhe demand schedule and the Jemand curve
indicate the direction of change of demand wif e varies. Such a demand cu*ve, individual
or market, would in no way indicate h responsive is the quantity demand to a change in
the price. The intensity with which dem%acts to price change cannot be captured by the
demand curve or demand schedul enc@we need to introduce a very significan:t concept. viz
elasticity of demand. This concept™id measure of demand elasticity has a lot 0f| practical use
for business manager. Stati estimated, empirical demand functions give us information on
elasticities. Such managcm%rmation lies at the root of corporate p]ar-ming|and business
policy decisions, -

6.1 OBJECTIVES | |

After reading this unit, you should be able to: ' : ‘ .

& define the concepts of elasticity .

¢ measure the elasticity coefficients o

® ciassify different types of demand elasticity . |

¢ locate the determinants of demand elasticity

© interpret empirical demand functions '

' |

, |

The concept of elasticity in economics is actually borrowed from physics. In physics, i'f is supposed
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 econoniics, we define the demand elasticity of a commodity with respect to-its pl‘ice because
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demand depends on price. We use the e"on_cept'of (price elasticity of demand) to measure the .
~ degree of responsiveness of the quantity demanded with respect te a change in the own price of
the commodity. It indicates the extent 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 ratic of two pure numbers; the numerator is the percentage
change in quantity demanded and the denominator is the percentage change in the price of
the commodlty In fact, instead of percentage change, one can also take proportmate change.
‘Denoting elasticity by e, we have

— AQ . AP
=5 +%

where A represents any incremental change in O and P.

If we use infinitesimal (very very small) variations and employ the calculus of derivative, the
above formula becomes.

aQ P

€=

Three points must be noted at this stage :

1) "You may observe that price elasticity € thus becomes a ratio of margina! demand Q

to average demand Q, should we say that elasticity is an extension of our concepts of
incrementalism and marginalism.

|
i) Elasticity is a unitless or dimensionless concept. It is jUS{ a pure number. Here it can
i be pointed out that one can use the slope of the demgpd cliive to express how quantity
changes when price changes since the slope mCdb e rate of change'of one variable
in relation to another variable. But stope is a plifc number. It is dependent on the
units in which the variables are measured. If ange the unit of measurement of the
variable, the slope will change (for i k2 changed into gms.). Hence one cannot
use the siope of demand curves to comp actoss commodities, when they are measured in
different units. We need a mea hich 1s free from the units of measurement; elasticity
is such measure. Consider the re @ variation of the quantlty A9 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~ a.P . Hence elasticity is a pure number.

Consider a linear demand curve. The slope of the demand curve is dP/dQ which is in the
fo!lowmg diagram PM/MB. Elasticity at pomt P on the demand curve is

P/\ ) Slope of Demandeurvc
=49 P : : \
P 0
: A
or
B : ) w
6= 4» = slope of the ray from the origin £
aq : . ’
' through point P: slope of
demand curve,
_ M
Henc'e e = %4
' ME

-3) The coefficient of elastlaty is ordered accordlng to absolute value as opposed to algebraic
valne. Hence an elasticity of -2 15 greater than an e]astlcny of -1 even though algebraically .
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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 ie. the guantity demanded must
contract. Hence as long as the demand curve slopes downward, ¢ will always have a negative
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?

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

6.3 COMPUTATION OF EMSHCH@@%CEENTS | |

You may use two measures of elasticity :

a) ARC ELASTICITY if the data is discrife and therefore incremental changes are measurable.

b) POINT ELASTICITY if the function is continvous and therefore only marginal
changes are calculable. @ '
Example

Let us see how one can calculate elasticity when the price change is finite (i.e. elasficity measured

~ over afinite stretch of demand curve). ‘The price and quantity situations are given ﬁn the following

table. We want to calculate easticity when price changes from Rs. 4 to Rs, 3 per unit.

P,
. N
Price of Quantity demanded
Commodity X of Commodity X
© (in Rs) (in Kg.}
5 1¢
4 16
3 25
2z 30
i 34
Q.
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When price changes from Rs. 4to  Rs. 3, AP =3—Rs. 4 =Re. 1.00 (iec. the pricé change is
negative since it is a price fall). The change in guantity demanded is AQ = 25-16 = 9 (Quantity
change is positive). ' '

_ 5/
e= 42 =% = —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= £U3 = 85 ~9/25 x 3= 5 = —1.08
The gquestion 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 initial yuantity demanded Rs. 4 for initial price. When
‘we calculate it for price rise they are 25 for initial quantity demanded and Rs. 3 for initial
price. Hence elasticity tends to depend on our choice of the initial situation. However, demand
response should be the same for the same finite stretch of the demand curve. To get rid of this
dilemma created by the choice of the initial situations, we take the arithmatic mean of the two
quantities & and the mean of the two prices P. This gives us a concept of ARC elasticity of
demand.

i . _AO PotBy
ARC elasticity = 574 AP

= 29  Poih
OLE=2F Q.ia:

Where Q, and Q; are the two quantities corresponding two points on the demand curve.
Similarly P, and P; are the two prices. '

Activity 2

You can verify in the above numerical th lasticity will have the same value whether you
consider a price fal! from Rs. 4 to Rs. 3 or pyice rise from Rs. 3 to Rs. 4,

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

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

ARC elasticity is based on the notion of average. When we make the ARC small (for non-
linear demand curves), the arc elasticity tends to point fowards elasticity (the elasticity which
we considered to start with). In other words, the limit of arc elasticity as A P tends io zero IS
‘point elasticity. '

. - Qot S d@Q P
ie. Limit KQ}; ﬁf = ﬁ.a
AP — O

For an infinitesimal (very very small} change in price we use point elasticity. However for a finite
change in price (however smali that change may be), one must always use arc elast:c:ty formula.

Another Example

Consider the foliowing demand function Q=10 OSP you are asked to find elasticity at P = 10.
The formula to be used is point elasticity i.e. € = 3% P .

dF

The first step would be to calculate 29 4f the demand function (which is the first derivative of
| 109




the-demand function).

Given Q = 10~0.5P.
% = 0.5, and £ = 2 because when P = 10; G will be = 1005 (5) = 5

Nowe = 92 2
ap

: o
I e=—05 (105
e=-—05(2) _ .
e=—1.00 . E ‘
Activity 3

- a) Given the demand function, Q = 20—0. 4P, find the elasticity when P is Rs. 5.°

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

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

b) Given the following table find elasticity of demand when price falls from Rs. 8 to Rs, 7.
Remember that it is a finite change in price, hcrte ARC elasticity st be used.

Price of Quantity

Whedi demanded - . Price elgptieg mand
(in Rs.) | of wheat @
. (in Kg) |
10 C 100 ; .
- Qj
140

9
8
7 160
6 170

You may wonder what do these calculated coefficients of elasticity really mean. 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 diraction. Elasticity shows the proportion of change. Suppose the vatue of
elasticity is -1. To start with you may ignore that negative sign. The intcrpre'fation of ¢ = /1/
would be that a 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 is 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 significantly less when price rises. Whenever, demand cha:Eges more than
price (in opposite direction) demand is said to be responsive and hence'dema;;nd is said to be

relatively elastic (i.e. elasticity is greater than one),

Suppose e = . It means that even if there is no change in price, demand changes significantly;.
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demand i said to be infinitely elastic.

Suppose e = —0.08, A 1% change in price leads to 2 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 more
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. Similarly,
_the contraction in demand may be insignificant (very small) when price varies. The demand is
said to be refatively inelastic or less elastic in this case. In the extreme case, suppose e is zero l.e.
demand dees not change at all, even when price changes. Demand is perfectly inelastic (totally
unresponsive) to change in price. In terms of diagram, we may illusiratg cach of these cases :

P, 4\ i P, N .

Activity 4

Complete the table below :

Unitary elastic - %AQ = %AP

Relatively elastic | | . | el
Perfectly elastic - RAP =0

Rclati.vely inelastic ' ' e<l
Perfectly inelastic RAQ :0

111



- 6.4 MEASUREMENT OF ELASTICITY

_ elasticity at P is also equal to PB/AP the ratio of the lower scgcmen* of the de

‘The ‘main advantagcs of measuring elasticity geometrically is that it allows us to

In what follows we will show two methods of measuring elasticity :

Geometrical (dlagrammatic) method and anthmetlcal (tabular) method,

i A geomctrlcal way of measuring the elasticity at any pnmt on a demand curve is now in

order.
AP,

A

at point P on the demand

at point P is

4z o-g
e= .=

..0

M
demand curve, hence is equat to

P¥ __MB PM

OM/PM — PM OM

_ MB - S
= oM .

£ =

B g? is the inverse of the slope of the

Consic_lcr point P on the demand curve D,, in
‘the adjacent diagram (we have taken a non- _
linear demand curve). Draw a tangent line AB

rve. Applying

point cIast:clty formula, it folloivs the elasticity

Prlcc is equal to PM and quantlty is equal to OM.

In other words, the price elasticity of pd is measured graphically by the ratio of the
two segments of the horizontal @ jdentified by the intersection of the tangewt to the point

considered, with the horizontal y the perpendicular from that point to

thc same- axis.

If we now consider the sim@nglcs APN and PBM, then AP/MB (from pmwmes of similar

triangles) or MB/PN = PB/. ence elasticity = MB/OM can be written as eqn

the upper segment

to PR/APR, ie.
and curve to

: In the same way, you can show that elasticity is equal to ONINA (takmg again similar triangle
and equating the ratio of sides). Obviously, if the demand curve were linear, this
be further simplified as the tangent to the curve at a point would coincide with ¢

method would

grasp the law

of varying elasticity straightway, as we move along the demand curve. It can be

n from the

previous diagram that the ratio PB/PA falls as you move down the demand ¢ rve, since PB

(PB!{}) At point B, elasticity is zero since PB is zero. Hence elastlcny falis from 1
as you move down a linear demand curve.

Activity 5

It is pointed out that two demand curves ongmaung from the same point on the

‘have the same elasticity at a given price. They are called isoelastic demand curve

- decreases and PA length increases. At point A, PA is zero hence in the limit, elasticity is infinite

finity to zero

price axis will
Concentrate

on the folIOng dlagram and explain why pnce elastncnty is the same along the tv;Lo curves,
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Hint

Comparc elastu.lty at pomts E and E1 by thc fatio - '.
- method outlmed above. .

------------- LR R R "~\
- “,
----------------- N e L]
i
- . . LT Av v ErEavea ia e
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" i} Another method Whlch can be used to measure the prlce elastlcn'y of demand is the Our?ny

method or the total expendlture method or the total revénue mt-f hod

Consider the following _tablc :

o 0 | 4Q“ 0 | ex1
o 5 > | a0
I 10

. Activity 6

: Case No. Price (Rs.) Quantity | .- Total regenue . Elasticity

Py @ . .| spenon | @
G |

I 0 . 4 40 Sl e=1
5 |8 40 o

5 6 | 30

Instead of a pnce fall, now assume a pnce rise Wh:ch is followed by. contractlon of deman d as
_‘shown in the table below. Fill in lthe blank& : ;

:__': 1

‘Cases | Price(Rs) | Quantiy |  Ependiture  Elasticity
50 120
100 160 | _
L T B .
- 100 L 4,800 - o o ‘
m | | w2 6000
. | e | sm |

You mayr oW observe that

B H the elasticity is unitary (equal to. one), a mociest vanat:on in price in exther ﬂ:rectlon will
_have no effect on the total expendmm: of consumers. Total expendlturc on t’ he commodlty
will remain constant whether prices rise or fadl. ' _ : SN

e . e e



b) Consider the following data and then fill in the blanks.

Price (;_r,r X Quantity of Total Average Marginal ~ Price
i {in nipees) X {in units) revenue revenue revenue etasticity
' (in rupees) | (in rupees) | (in rupees) coefficient
10 06 1000 | | ‘
5 140 : o
& 180
7 216
l & 226

Now consider the demand curve in a hyperbolic form
Q=aP™or Q=3

where a and n are constants. '

~ You may operate on it to estimate the price elasticity of demand. You know that the measure
"of point elasticity is '

=22 P
=% 5

From the above function, 0
dt -3 . ' -~
¥ =naP* 1 and . O
P_ P
— aPn ?
d
Thes e = 44 2 —pnap Fom

n id
aF qQ
Thus the power term of P is thegneasMge of constant elasticity. It seiys if P changes by 1%, the -
quantity demanded of Q wil by n%.

£y

~ You may also note that if you take a log-liﬁear transformation of the above function,
g =aP" |
You get, : ‘
logQ=loga+nlogP

Thus /n/ may appear as an estimated regression coefficient which measurcs-e!astiLty. This is
-useful in the context of interpreting statistical demand functions.

6.5 TYPES OF ELASTICITIES

5o far, we have considered only direct price elasticity of demand.

- You may remember that demand depends not only on own price but also on o!ther factors,
For example, it may depend on the prices of related goods like coffee and tea (substitutes) or
- coffee and sugar (complements). In order fo evaluate the effect of variations in the price of

a product {tea) on the quantity demanded of another product (coftee) we define rross (price)
elasticity of demand as follows : : g

The sign of ei; reflects the relation which exists between the two goods. In general 'w’é '
have: ' :
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1) ¢;;>0 then i and j are substitute goods. In other words an increase in the price of jth goods
(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 price of
the jth commodity and units of the ith goods demanded).

i) e;; =0if and only if i and j are independent goods (not rclatcd)

_iil) €;;<0 implying i and j are complementary goods. An increase in the price of the h;, goods
(sugar) reduces the quantity demanded of the ith goods (tea). Hence the relatmnshlp is
negative correlation, thus cross elasticity is negative.

The greater the absolute value of &4, the more intense is the relationship (of whatever kind)
existing between two goods. '

¢) Another type of elasticity is income elasticity of demand. This measure the degree of
responsiveness of quantity demanded of commodity or goods with respect to a change in
the level of income of a consumer, other things remaining constant (like prices eic.) It is
given by the ratio -%Q / %

Where R stands for total income (expenditure). Itisthe ratio of percentage (or proportionate)
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 change
in income point elasticity is used.

Income elasticity e, = Qf+QQ1 Rfﬁ - 0
Activity 9

a) At successive stage of income change, calculate@te elasticity of demand.

Income of consumer (R) Quantity demighde - Income
(Rs.) of re, de elasticity
shirts Mg units) ' (es)
500
1000 150
2000 - 185
3000 s
4000 _ 300

b) Determine the income elasticity at point N in the following diagram.

Py ' g, / Where E, is the Engle’s curve for commodity X
4 / (relating income and consumption of X). Use the
point method to determine income elasticity at N.
Is it equal to one, greater than one or less than
one?

........................................
.........................................
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Few paints about income elasticity must be noted : . . : |

i) Unlike the pricé elasticity of demand which is always negative, income elasticity is always
positive except for inferior goods, : ‘

ify The value of income elasticity provides us with information regarding the class :of goods in’

~ question. For necessary goods, income elasticity is less than one; luxury goods 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 tolestablish it
logically if you remember the concept of income effects on demand. _ |

i} Income 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 jncome,-whi_ch means that income elasticity falls as income increases. This is due to
the fact that in general, individuals tend to modify their consumption pattern gather than
increase their purchases of the same goods, when faced with increasing fevels of income.

iv) The weighted sum of income elasticity of demand for various goods must add lup to one.
Let us suppose that the consumer’s income increase by 20%. His consumption of some
geods may increase by more than 20%, that of other goods may increase by Ie33|than 20%,
and that of yet others may actually fall. Since by hypothesis, the entire income must be all
spent, there will exist some forms of compensation between groups of goods. FqBr instance

for two goods ' _

myf +mef; =1 ' 0 |

Where #, and 8, are income elasticity of de@vr goods one and two, but 'mf,l and mo
are the proportion of income spent on ggods oM and two. o
mlzﬁﬁl’»andmzzfg_a : & : ' | |

d) Elasticity of Goods Sobstitution meMures the ease with which one product can be s-ubstituté‘d
for another in consumption. ]t%iﬁes the rate of substituiability between two goods. It cafy
1 .

'

. \
be measured at a point on the rence curve ds '

§ — AX/X5) Aldeafdz) )
- X_>;’X1 .d;"gfdu:]_

where Xy and X, ase, if you remember indifference curve approach, the quantities of rtwo goods

consumed A(;Z) is the variation in the ratio between the consumption of two goobs. gif is
the MRS (Marginal Rate of Substitution and) A(gf’ ) is the variation in MRS. In other words,
& like all elasticities is the ratio of relative change in the ratio between consumption of the two

goods to the relative change in the MRS. It would vary between zero and infinity.

e} Elasticity of Demand with respect to Advertisement is the ratic of percentage J:hange in
the quantity demanded of a commodity (Q) to percentage in the advertisement outlfay on the
commodity (A). It is also called promotional elasticity of demand or advertisement elasticity. It
plays a very important role in the context of markcting' management. You may have a point
clasticity measure of it as. : o : |

_dQ A 3 | | |

€T a4 Q

f) Elasticity of Price Expectation is'deﬁned as the percentage change in the level of future prices
{(Pry1) expected as a result of a change in the level of current prices (P, ). Formally iF is

E = Py B i |
dP;s Pryr
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It measures the ratio «f the percentage rise in expected future prices to the pércentage rise in
its current price. When an increase in current price is expected to result in an equi-proportional
increase in future prices then E = 1. 1f increases in future price is more than proportional to
“current price rise, then E is greater than one, for less thian proportional increase, K is less than

ane.

Activity 10

a) If you complete the following table, as an exercise, yoin should be absolutely clear about the
concepts and measure of different types of elasticities: : ' '

| Values Zero Cne - Infinity ' Greater Less
Conceplts ' , than one than one

N R AL
€5

e,
€a

b) In the above table, the symbols stand for :

Elagsticity

e = own price or direct price
elasticity of demand

Ass on

Qz = a(Pg_,,)

CER— M
€ = ' O, =1 (R)

e = On -2 (A) N
6= xl'—b(g = X (MRS 21-22) B
E-= Pepy == P(Pt)

ed = Discrctiona’r.y income elasticity of Ede = c(Id)

demand for consumer durables.

Note : The assumption is a restatement from the genen alised demand function you have seen
earlier except that D,, and a symbol has been replaced by O, and that Edcs,_tands for.
expenditure on consumer durabie, 12 for discret.ionary income, and ¢g is accordingly -
termed. You should how be in a position to coin any term of elasticity or use a symbol -

which has a typical appeal to-you.
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66 DETERMINANTS OF ELASTICITY

'. So far we have been mamly concerned vrith the definition and propcrtlcs of Varlous concepts of
elasticity and their measurement.’ Wc now discuss the factors which de: tcrmme the value of a

© given elasticity. We will conﬁne our reference to pnce elasticity only.
i

 About the dctermmants of ‘this clastlcw,f, the: followmg factors are releyant. I

i) The extent of substitutabihty between goods : Larger the numben of ;tlb'stitutcs

.available to a product, the more will be the elasticity of dcmand the s

aller the

number, the less elastic the demand. For example, conSIdcr TV set for the| first type

-and salt for the second type..

~'if) Thenature of the goods: A product which accounts for a hlgh pcrccntagc of C‘i
total expenditure is charactorlsed by high c]ast1c1ty You rnay now examine
inelastic. i

nsumer’s
hy salt is

iii} The importance of the goods A product whlch accounts for a hlgh pcrccntag'c of

~consumer’s total expcndltl,i re is charactcrlscd by high clast1c1ty You may now
why salt is inelastic. : . !

~iv) The price of the product |tself Highly priced govods tend to have elastlc

examine

demari_d, |

while lower-priced goods have less elastic demand:. The -expression ‘hlghly priced” is

normally taken to mean a price at which the quanf‘
is close te zero. For examplc consider a producl i

frigerator.

V) Whether demand can be postponed or not : en ce has risen and dem and cann_ot
be postponed, that wili make demand less @ sive to price rise than whcn

can be postponed. -

that the consumer plans to buy

demand

'vi) Price expectation 'ot’ huyers : -thn P 10& of the goods has fallcn and tﬂlc buyers
~expect it.to fall further, then gk Jostpone buymg the goods. and thls will make

‘demand less resporisive. On th thcr hand if they expect price to go up then|

. 5peed up purchase, whi mcrease cla.stlcrty .
vii} Time allowed for making' stment in r,onsumptlon pattern : In the éhort

very difficult to change habits. Hence thf shor{-term demand is less responsm
change. The longer the time allowed frgr making adjustment in consumptlon

they will

rrun, it is
> t0 price
pattern

the greater will be the elasticity. The consumers in the long-run would’ Iook for better

' substitutes Hence the elastlc1t_v mcreascs in the long-run. i
L

. |

|

Actlﬂty 11

Think about the determinants of other elas ticities and jot down the additional paints if any.
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6.7 MANAGERIAL USES OF ELASTICITY CONCEPTS

Regarding the importance of the concept of elasticity of demand, it must be pointed out that the
concept 1s 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 elasticity of demand as well as cross elasticity would determine the substitution between
goods and hence useful in fixing the output mix in a production 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?

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

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

3) To raise revenue, which type of commodities sh%e Government tax?

6.8 EMPIRICAL DEMAND E%ATES . _ o

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 ‘likely’
demand which may not coincide with ‘actual’ demand.

Statistical 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 technigues, is capable of isolating and measuring the
fliuctuations in demand which occur in response to principle demand determinants like price and
disposable income. ' o
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Experimental sarveys or controited 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, stimulated exercises are alse undertaken.

The most reliable method of estimating the demand function is to combine |the controlied
experiments with statistical studies. In fact, in empirical estimation of demand function, there s
no escape from statistical techniques.

‘Some of the 'statistiv_;al demand functions which have bee¢n estimated are reproduced below.
What is important for you to noie is the methodology and findings 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 consumptian, spanning 21
years up to 1974, The reported income and price elasticities are shown i the following -

table :
Consumption category Price Elasticity income Elusticity
- Food 0 (or niegative) o
Clothing 092 _ 2.0
Housing 0.31 ' 0.03
Fuel : 0.28 1.67
Drinks & Tobacco _ 0.60 0 ' 1.22‘ '
Transport & . _ ’
Communication : 123
Other goods 0.72 1.21‘
Other services _ '%.93 140

‘The nature of commodities shou@n why price elasticity is generally lower than income

elasticity

-2} The demand for electn@ Chapman, Tyrrell and Mount (1972) used a J(ombination of
time series and cross section data for the years 1949 to 1971 for U.S.A. Theylestimated that
the price elasticity of demand for electricity is about 1.3, income elasticity o demand is G3
and the elasticity of demand for electricity with respect to the price of naDJral gas is (.15,
Positive cross ciastif:lty 1mplles substitutability (through mass) between electncuy and gas."

1) The demand for college education : Hopkins {1974} considered higher education (4 years
bachelors degree programmes at a college or university) in US.A. as ‘an economy good’. He
viewed education at a 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 clastmty as such,
but the coefficient of its lincar demand functions were as follows : -

[You may remember that if the demand function is in the form of a parabola (semi-log or
doubie-log type), on linear transformation these coefficients do measure constani elasticities.]

R
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Independent ' | Ownprice . Price_'Substitu_te * Family Income
‘Variables = ——— | S . o

- Dependent 1
Variables

Pemand for Enrolment : C L
~in Public Institution 1 =002 . +001 -0.032

Demand for Enrolment S - ' -
in a Private Institution Loz . 001 ' +0.036

.'_H]S result shows that enrolment is ‘an economic good’ that varies 1nversely with its pnoe
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 - -

institutions would increase. The demand for enrolment in private institution varies dlrectly with
' '_ family income. But the coefficient on income term for pubhc institution is negative, indicating™
that enrolment at pubhc institution is ‘an 1nfenor good’ Note however, that even though the
income effect of a price change for public mstltutlon would work against substitution effect, the

latter is sufficiently strong to ensure that the price and enrolmint varies mversely

4) The demand for drinks : Richard Stone estlmated theNdemadnd functlon for beer in U K
(1920 1930) by the following equation : o
0 = 1.058 Y2136 RO124 Go.sm p-0.727" o O

Or log Q= Iog 1.058 + 0.136 log Y-0.727 lo&m.lﬂ log R +0.816 log G

. Where Q is the quantity of beer consiyffed, ' is the aggregate real income, P is the average
retail price of beer, R is averag 0 ail piice of all other commodities, and G is the index of

~the strength of beer. You. may @ ret that a price drop of one per cent will increase beer
" comsumption by 0.72%; a rise in aggregate real income of 1% w1l| mcrease beer consumptlon
by 0. 136%, a rise in G will increase it by 0. 816%.

5) The demand for deposits : - 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 deposnt 1) interest rate on savings deposit (I ), yield on variable dmdend'
industrial securities (I;), maximum permlsSIble interest rate on 3 months deposns (I,,) and
- ali scheduled commermal bank offices (B} : -

Current Deposns CD 1428 85 + 0.033 2Y - 572791 I,, + 04450B

Savmgs Deposits, SD 2588.12 + 0387‘{ + 52511 1, - 1?6 39 Iﬂ :

leed Dep051ts., FD = ( )7441 41 + 0 0873 Y+ 659 94 1, - 1082 I + 1791 79 I
These equatlons mdlcate among other thmgs '

A Rs. milhon increase in national income leads to
‘a Rs. 0. 0332 million increase in demand for CD,
a Rs. 0387 rmlhon increase in demand for SD, and
a Rs. 0. 873 rrulhon mcrease in clemand for FD.



Activity 13

1) Consider the above functions csti’maﬁed by G.S. Gupta and find out th;e impact of

1} 1% increase inl,

LG R R R

6.9 SUMMARY T

You have been introduced to the following concepts of elasticiy; (i) price, (i) cross, (iii)
“income, (iv) substitution, (v) advertisement elasticity, (vi) expectation clasticity. \'The various

forms and measures of price elasticity have been discussed. The difference between
elasticity has also been pointed out. Also, we havé derived a formal relationShip
{(average revenue), marginal revenue and elasticity. The factors on which the@pfi
demand depends have been stated and explained. We have mostly confined four's
elasticity, yon,should have no difficulty in extending same concepts and measures f
of elasticity which measure the proportion of change in demand. The manager]

oint and arc
tween price
elasticity of .
ves to price
other types
use of the-

concept and measure of elasticity makes the subject rele_Vant for practising exec:utives in business -

and government. However, you must remember that from 'practica! stan_dpointj,_ our|
in both direction and proportion of change in demand; that is what wc'lool_( for ir
124 B -
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 estimated demand function so that we can use it as a guide to business decision like demand
forecasting. : : B ' C

6.10 ADDITIONAL READINGS

AM. Freemen 1L, Introduction to Microeconomic enatysf;f (1st edilionj_.
A. Koutsoyiannis, Modemn Microeconomics (IInd edition).
._ R. Leftwich, The Price System and the Allocation of Resoltrces (8th edition).

6.11 SELF-ASSESSMENT TEST

1) An mdmdual spends all his income on three goods He buys 55[} umts of X at Re. 1 per
unit, 425 units of Y at Rs. 2 per unit, and 200 units of Z at Rs. 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 Y and 190 units of Z. Calculate his: prlce elasticity of demand for X.

. 2) A consumer demand curve for X is gwen by the equation P = IOD—X Calculate his pomt
pr|ce e!astu:lty when price of X is Rs. 60. R .

" 3) The relatlonshm between a consumer’s income and the quant1ty of Q he consumes is gwen
by the equation R = 1000 Q2. Calculate his pomt incom elastmty of demand for Q when
his income is Rs.. 64,000. '

4) The National Council of Applied Economic Rescaps CATR) is the source of the following
table about demand coefficients for certaln comyl ties in India, using time series data
{1960-61/1975-76). Provide a lucid econo mteretatmn of the data and reflect on the
control or management of demand. ’v " : :

Commodities Iy _ : 'Ihcome Elastr‘ci'ty.
~ Rice (-)0.19

Wheat _ _ : o - (073

Maze cereals - o046 S (034

5) A statistically estimated demand function for_.a conimiodity x is avaitable in the following

form :

1548pP0-5 p2-3 404
D, = —geapsr
where '
D, = Demand for X
P, = Price of X
P, = Prlce of Z
P, = Pnce of Z.

B Purchaser’s budget (mcome)
A = Seller’s advertisement

a) IsX normal or inferior or Giffe.n-ty:pc?t

b) How is X related to Y and Z?
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Other things remaining equal, if advertisement is doubled, in what direction
proportion will the demand for X change?

If thc' seller is interested to increase the sale of X by 50%, how' much ch

~ bring.in his price, other things rcmalmng the same?

What factors can the seller operate onto control and manage dernand‘? Li
order of their importance (strength). '

ange should he

W

‘and how much

5t the factdrs in’
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7.0 INTRODUCTION

One of the crucial aspects in which managerial economics dif@m pure econorsic theory lies
in the treatment of risk and uncertainty. Traditional ecogomic ry assumes a risk-free world
of certainty; but the real world business is full of all @ risk and uncertainty. A manager
cannot, therefore, afford to ignore  tisk and uncertaintiwebfic clement of risk is associated with

future which is indefinite and uncertain. To copd utare risk and uncertainty, the manager
needs to predict the future event. The Iik ture event has to be given form and content in
terms of projected course of variables, i.¢! ting. Thus, business forecasting is an gssential

ingredient of corporate planning. SuginforecMwting enables the manager to minimise the clement
of risk and uncertainty. Demand fO @ ng is a specific type of business forecasting.

7.1 OBJECTIVES

After reading this unit, you shouid be able to:

define ‘forccasting’ in contrast to ‘projection’ and ‘prediction’
distinguish between various types of forecasts -
describe the techniques of demand forccasting
discuss the uses and abuses of each technique

@ @ & @

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 implies a course of action and reaction in the future.

The manager can conccptualisé the future in definite terms. If he is concerned with future evert
— its order, intensity and duration, he can predict the future. If he is concerned with the course

of future variables — like demand, price or proiit, he can project the future. Thus prediction
and projection — both have reference to future; in fact, one supplements the other. Snppose, it
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Production Manager | 2

s predicted that there will be inflation (event). To establish the nature of this e)vent, 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 iike sales, inventory etc. ‘ .

Projection is of two types — forward and backward. It is the forward projection o!f data variables,
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 forecasting, the forward projection of datajwhjch supports
the prediction of an event. : : . ‘

Thus, if a marketing manager fears demand recession, he must establish its b?!lSiS' in terms of
trends in sales data; he can estimate such trends through extrapolation of his available sales data.
This trend estimation is an exercise in forecasting. ‘

As a manager, you should predict 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 :;ugg::'s,ted guideline,

Activity 1

Manager type " Predicted event Forecast data :
Marketing Manager Demand recession \ Saies volume |
Finance Manager Cash flow

. — |
|
Personnel Manager Employee tl.u _ O
— . Macmﬁ%dwn _ |
| Costs of prnductliaﬁ

Irported mataa‘iﬁl conternt

7.3 NEED FOR DEMAND FORECASTING |

Business managers, depending upon their functional area, need various forecasts, They need 10

{ forecast demand, supply, price, profit, costs, investment, and what have you. Int this unit, we are

concerned with only demand forecasting. The reason is, the concepts and technidrues of demand
forecasting discussed here can be applied anywhere. '

| The question may arise : Why have we chosen demand forecasting as a model?

‘rlhat is the use
of demand forecasting?

The significant of demand or sales forecasting in the context of business polic;'-' decisions can
hardly be overemphasised. Sales constitute the primary source of revenue for| the cosporate

- unit and production for sales gives rise to most of the costs incurred by the firm. Thus sales
‘.

forecasts are needed for production planning, inventory planning, prefit planning and so on.
Production itself requires the support of men, materials, machines, money and ifinance, which
will have to be arranged. Thus, manpower, planning replacement or new investment planning,

working capital management and finarcial planning — all depend on sales forecasts! Thus demand -

forecasting is crucial for corpdi'ate_ planning. The survival and growth of a corporate unit has
to be planned, and for this sales forecasting is the most crucial activity. There is no choice

- .between forecasting and no-forecasting. " The chioice exists only with regard to! concepts and

‘technigues of forecasting that we employ. It must-be noted that the purpose oq' forecasting in
128 '
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general is not to provide an exact future data with perfect precision, the purpose 1s just to bring
oout the rangé of possibilities concerning the future under a given set of assumptlons In other .
words, it is not the ‘actual future’ but the ‘likely future’ that we build up through forecasts. Such :
‘forecasts do not eliminate, but only heip you to reduce the degree of risk and unoertammes 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
gomg to repeat themselves. This is unrealistic since changes are natural in a dynamic world. It -
may not be possible to ‘estimate’ exactly the nature of dynamic changes, but through a set of
forecasts you may try ;o guess’ them. Forecastmg is a step towards that kind of ‘guesstimation’;
it is some sort of an approximation to reality. It is a type of stimulation exercise to design the
probable future staté 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 planning will be meaningless. A sales forecast is meant to guide'busincss policy
decisions. Without forecasting, forward planning by a corporate unit will be_directionless.

Activity 2 | | |
“a) What kmd of demand forecast does a bulldmg contractor need? Why does he need such,'
- forecasts?

b). State clearly the significance gf saleS\forecast for making

i. Pricing decision

ii. Advertising decision

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

129

fAL



iv. New product decision

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

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

7.4 TYPES OF FORECASTS - |

Demand forecasting is a special kind of economic forecasfing. To begin with, we may distinguish -
between various types of forecasts : . . . ‘

1} Economic and Non-ecenomic forecasts : The socialogists often talk about ‘social’ and ‘techno-
~logical’ forecasts. Sometimes they also make ‘political’ forecasts. For example, one Can forecast
the crime rate, technological obsolescence, election results and sc on. These are all iexamples of
non-economic forecasts; some of them like the technological one may have a lot of economic
relevance. New technology may create a demand for new product.

1) Micro and Macro-forecasts : Economic forecasts may be undertaken at various levels — firms,
iridustry or economy. Af the firm level, 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 national income, investment, ¢mployment
cic. :

iit) Activity and Passive forecasts : If the firm extrapold¥gs th@demand of previous yLa’rS to yield
the likely/esimated demand for the coming year, it jswgn exaffiple of ‘passive’ forecast. If the firm,
on the other hand, tries to manipulate demand ging price, product quality, promotional
effort etc. then it is ap example of ‘active’ forecast™The expected sales, when planned actions

and strategies are undertaken, denote the' a recasts.

Iv) Conditional and Non-conditionaifopbeasts : By way of ‘conditional’ forecasting, we estimate
the likely impact of certain knogn or Mgumed changes in the independent variables on the de- -
pendent variable, say dcmand@’onditi onal’ forecasting, in contrast, requires th | estimation
of the changes in the independ®f variables themselves; such forecasting inv-':)lvesj, all risks of
conditional forecasfing. .

-v) Sheri-ruz and Long-run forecasts : An important consideration in forecasting is the time
span relevant for a particular problem. That is how far ahead the forecast is being made. It can
be for 4 shoit-run or for a long-run. Duration of the pertod will vary from problem to problem.
In the case of sales, short-run forecasting is gencrally concerned with projections of ‘establishcd
products and are confined up to a year in-terms of duration. Introduction of a new product,
however, invariably involves 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-qycle etc. By
contrast, short-run forecasting concentrates on a few selected variables; here simple techniques
based on analysis of past experience and information can give you fairly accurate foxi‘ccasts.

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 critical considerations. Such considerations are categorically listed
below :

"1} Nature of Forecast : To begin with, you should be clear about the vse of forecast d{ata — how
it is related to forward planning and corporate planning by the firm. Depending uplon its use,
you have to choose the type of forecasts: Short-run or long-run, active or'passiv_e, ¢onditional
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or non-conditional etc.

2} Nature of product : The next important consideration is the nature of product for which you zie
attempting a demand forecast. You have to examine carefully whether the product is consamer
goods or producer goods, perishable or durable, final or intermediate demand, new aepnd o
replacement demand type ete. A couple of examples may illustrate the imporiance of this factor,
The demand for intermediate goods like basic chemicals is derived from the fnal demand for
finished goods like detergents. While forecasting the demand for basic cherizuls, it bmms'

' cssentldl to analyse the nature of demand for detergenis. Promoting sales through advertising

“or price competition is much less important in the case of intermediate goods compared to fnal
goods. The elasicity of demand for intermediate goods depends on their relative mmportancs
in the price of the final product. If it forms a small component, changes in its price may ot
be important and demand may be quite inelastic. Similarly, if the {inal user s in the habit of
keeping a stock of intermediate goods, then it should be considered while forecasting the sales
of intermediate goods like raw-materials. :

The next example may be from consumer durables like radjos, bicycles, television sets, carg
etc. Such demand has got two components — new demand and replacement demand, As

more and more people purchase these goods, market becomes saturated; new demand declines,’
replacement demand catches up. Buyers can delay replacement demand dependiog upon their
socio-economic conditions, price, availability of consumer credit. ' '

Time factor is a crucial determinant in demand forecastin®Perishable commodities such as
fresh vegetabies and fruits can be sold over a limited f time. Here skiifl demand
. forecasting is needed o avoid waste. If there are sigage es, then: buyers can adiust their
demand accordiitg to availability, price and income ime taken for such adjusiment variss
from product to product. Goods of daily necggsities Wit arc bought mote frequently witt icad
to quicker adjustments, whereas in case of ex‘;% equipment which is worn out sid replaced

after a long period of time, adaptation

will be spread over a longer duration of time.

Time element enters into demand forec{ing in another way. This has reference 1o the concept

of ‘product life cycle’. When a duct is introduced, sales will increase slowly as more and
more people come to know abou f it is a success, the market wili widen guickly and sales

will increase rapidly. As the market begins to get saturated and substitnte products also get
introduced, sales will begin to taper off. Such a product life cycle curve is Blustrated belew. The

forecasting of demand for a product must consider the stage' where the product belongs to :

TN

Introduction

Petering off

Annual demand
Acceptence and growth

Satuation and Maturity

OYsolescence and decline
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- 3) Determinants of demand :  Once you have identified the nature of product for which you are
to build a forecast, your next task is to focate clearly the determinants of demand for the product.
Depending on the nature 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 etc. In addition, it is important to consider socio-psychological
deterrainanis, specially demographic, sociological and psychological factors affecting demand.
Without considering these factors, long-run demand forecasting is not possible.

Such factors are particuiarly imporiant for long-run active forecasts. The size of population,
the age-compasition, the location of household wvnit, the sex-compositioﬁ — all these exercise
influence on demand in varying degrees. If more babies. are born, more will be the demand
for toys;-if rndre youngsters marry, more will be the demand for furniture; if more old people
survive, mnore wﬂi be the demand for sticks. In the same way, buyers’ psychology ~ his need,
social status, ego, demonstramn effect ¢tc. — also effect demand. While forecastmg, you cannot:
neglect these factors. '

4) Amalysis of factors {determinanis) : Identifying the determinants alone would not do, their
anafysis is also important for demand forecasting. In an analysis of statistical demand function,
it j3 customary to classify the explanatory factors into (a) t{rend facmrs,_whjth affect demand
over long-run, (b) cyclical faciors whose effects on dem d are periodic in nature, (c) seasonal
Factors, which are a little more certain compared t%l factors, because there is some
regularity with regard to their occurrence, and (d} ra 'factors which create disturbance
because they are erratic in nature; their operatiu@effects are not-very crderly.

n the economy or the industry’s demand o ompany’s demand or the consumers’ demand
which is being predicted. Also, for 2 -rundemand forecast, trend factors are important; but *
for a short-rin demand forecast, cy and seasondl factors are important,

An gnalysis of factors is specially importan@:’ g upon whether it is the aggregate demand

- 5} Cholce of technigues : @ a very important step. You have to choose a particular
teclmicﬁus' from among various WChniques of demand forecasting. Subsequéntly, you will be
exposed o all such technigues, statistical or otherwise, You will find that different techniques
may be appropriate for forecdsting demand for different products depending upon their nature. -
In some cases, it may be possible to use more than one technigue. However, the choice of
technigue has to be fogical and appropriate; for it is a véry critical choice. Much of the accuracy
and relevance of the forecast data depends on this choice. The choice fiself depends on a number
of factors — the degree of accuracy required, reference period of the forecast, complexity of the

~ relationship postulated in the demand function, available time for forecasting exercise, size of
cost budget for the forecast etc. :

6} Testing accnracy : Thls is the ﬁnai step in demand forecasting. There are vanous methods

for testing statistical accuracy in a given forecast. Some of them are simple and inexpensive,
others quite complex and difficult. This testing is needed to avoid/reduce the margin of error
and thereby improve its validity for practical decision-making purpose. Subsequently you will bc :
exposed briefiy to scme of these methods and their nses.

Actividy 3

#) Recall the steps in demand ﬁorecaéting. Just name them.
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7.6 TECHNIQUES OF DEMAND FORECASTING

" Broadly speaking, there are two approaches to demand forecasting — one is'to obtain informiation
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 rely on varying degrees of judgement. The first
method is usually found suitable for short-term forecasting, the latter for long-term forecasting,

“There are specific techiniques which fall 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 Technigues
I

B - ]

Simple Survey Methods; (‘{mplcx Siatistical Methods

[ —] ,'\“) a

Consumners'

Experts' opinion E snometric.
pe P . end an o .

or Interview . Technigues
Reasoned opinion

(Delphi technigue) . Barometric Techniques
: o
: - _ Lead-Lag Indicators

I— = ' " Approach

Complete Emumeration rEnd-use . f i

survey method Method
Regresston Simultancous
Sample survey Method Method - Equation
or . Model
Consumer’s clinic approach NN

In what follows, we shall now take up each one of these techniques under broad category of
methods suggested above. :

7.7 SIMPLE SURVEY METHODS

For forecasting the demand for existing product, such survey methods are often empioyed. In.
this set of methods, we may undertake the following exercise.

1) Experts’ Opinion Poll : In this method, the experts on the particu!ar product whose demand
is under study are requested to give their ‘opinion’ or ‘feel’ about the product. These experts,
-dealing in the same or similar product, are able to predict the likely sales of 4 given product
in future periods under different conditions based on their experience. If the number of such -
experts is large and their experience-based reactions are different, then an average — simple or -
weighted — is found to tead to unique forecasts. Sometimes this method is also called the ‘hunch
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method” because of its reliance on the hunches of expérts. It is indeed a very simple method,
but it replaces analysis by opinions and it can thus turn out to be highly subjective in nature.

7} Reasoned Opinion — Delphi Technique : This is a variant of the opinion poll method. Here
s an attempt to arrive at a consensus in an uncertain area by questioning a group of experts

fepeatedly until the responses appear to converge along a single line. The participants are
supplied with responses to previous questions (including reasonings from ochers in the group
- by 2 coordinator or a leader or operator of some sort). Such feedback may result in an expert
revising his earlier opinion. This may lead to a narrowing down of the divergent views (of the
‘experts) expressed eartier. The Delphi Techniques foliowed by the Greeks earlier, thus generates

“reasoned opinion” in place of “unstructured opimion”; but this is stil a poor proxy for market

behavicur of econosmic variables.

2} Consuraers’ Survey - Complete Enmmeration Method : Under this, the forecaster undertakes

- d complete survey of all consumers whose demand he intends to forecast. Once this information

# rollected, the sales forecasts are obtained by simply adding the probable dcrjands of aii
consimers, For example, if there are N consumers, each demanding D then the total demand

forecast is o

. } DN

=1

- The principle merit of this method is that the forecaster not introduce any bi}as or value
judgementof his own. He simply records the data and a tes. Buf it is a very tedious and

cumberseme process; it is not feasible where a !nber of consumers is involde.
m

Moreover if the data are 'wro'ngiy recorded, this d will be totally useless.

&; Constimer Survey — Sample Survey Methd : Under this method, the forecaster selects a few
consuming units out of the relevant ipn and then collect data on their probable den{ands
for the product during the: forecast perfag. The total demand of sample units is finally biown up
te generate the total demand & rﬁ . For example, if there are 1,000 consumers, the forecaster
may choose fust 50 of them, usi ndom sampling method or stratified sampling method. If
itie probable demand of the selected consumers is D;, wherei=1,2,3, ..n: n = 50, then the
total demand forecaster for the selected group of commodity will be given by

50
-
L ?’?piD{ = 4 Dl —+ g Dg e TP, -+ ?’!.50D50
i=1 :
where 1y is the ruimber of consumers in group i, and ] + s+ . + nsg = LOOU.

¥t afl consumers are alike, then the selection may be done on a random basis and the total
cmand will be given by

(I + Dy + Dy 4 et Dso )

Compared to the former survey, this method is less tedious and less costly, and subject to less
data error; but the choice of sample is very critical. If the sample is properly chosen, then it
will yieid dependable results; otherwise there may be sampling error. The sampling error can
decreass with every increase in sample size, '

3 Consumers’ Clinics :  An improvement over the consumer interview and survey approach
is to stimufate the market conditions 80 as to observe the actual behaviour of the consumers.
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. In this approach, a number of potential buyers of the product are invited and are given some
" _amounts of money to purchase various products. The price tags are altered and the response
" of the participants is observed. This method assumes the applicability of Revealed Preference

Approach :-choice reveals preference. One of the limitations of this method is that the potential

- buyers may enjoy it as a game and may not behave in a natural manner. Also, it is very expensive;

and a large number of buyers can never in involved. The design of the clinic is critical. Despite- "
these hmltatlons, some firms do use this method to find out the brand loyalty of consumers.

L)) End-use Method of Consumers’ Survey Under thrs method the sales of a product are .’

projected through a survey of its end-users. A product is used for final consumption or as an
intermediate product in the productlon of other goods in the domestic market, or it may be
exported as ‘well ‘as 1mported the demands for final consumption and exports net of 1mports:

are estimated through some other forecastmg method, and its demand for intermediate nse is -
estimated through a survey of its user industries.

Given the input-output coefficients of all industries and their production plans, the sum of

final consumption demand and export demand net of 1mports can be obtained w1th the help of

input-output madel. (Please see the Appendix).

Considering their productlon plans and- lnput output model, the demand for steei in Indra in

- 1999 can be obtained as

I[S]rogo = [Sc]1999 + [Selrgoo — (Sm]1099 | o :
+a41[Q1]1900 + a,2[@2)1909 T veereenee + @ [Qn] 1000 '
Where S =aggregate steel demand o : O '
S. = final consumption demand for steel -

| Sz = export demand for steel " v |

"'S,n = import of steel

Q; = output of industry i using %s art intermediate product

asi-= steel requirement of industriNgPer unit of its putput

i=1, 2, ey T1 2N subscript' 1999 stands for the forecast year. '
" Denoting the sum of fina_l." consumption dema_nd and exports net of imports by f, and thus

Qic + Qi — Qim = Qig, We have

-

Q1 = an@Qr + 212Q2 + + a1, Qn + Qrf
Q; = an@ + 222Q2 s + a2 @n + Q2
Q = dpn Ql + aﬂ.2Q2 + it +'a‘ern + Qn_f
These n equations can be wrltten in the matrix form as follows s
1—ay -—a12 —alé ------- ceeans — Qin : Qr Qs
—ag l=—axn —8.nnnn, — agq o Qa _Qh‘
—@n : : “_aﬂz 1 _— a,m.--;.- ........... — Gyn . Qﬂ . an
or Q¢ = (I-A) Q

Q = Vector of mdustry outputs, and

Q ,e Vector of final consumptlon demand and exports net of 1mports




I=nXxn umt matrix

A = Matrix of mput-output coefﬁments with a;; as 1ts i row Jih column element
Thus knowing Q s and A, Q can be _eas_lly forecast,

The input-output method of estimating Qy for any'commodity is generally used in the context
of national planning and projection. At the industry level, it has limitations. The individual
. industry has to rely on Some other alternative method to estimate the future de and 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 ¢can be predicted by the end-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 technology. 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 academniic exercise.
Otherwise for estimating derived demand for industrial raw-materials, finished and semi-finished

producers’ goods, this method is quite dependable; it does prov:de us & use-\mse and sector-wise
demand forecasts '

_Activity4 -

a) The .Nat_ional Council of Applied Economic Research (NCAER) has used the end-use

method to estimate the demand for steel"in India (1 ) For a summary of the method
and findings, see Chopra, Managerial: Economics, 75). ‘

b) ' Explain the ‘Delphi’ technique. Is it a form @1.3 opinion survey ? Orf.differ'ent ?

¢ In developed countries, market experiments are used to assess the demand fundnon fora
particular product. By this method, product prices are varjed from time to time or between
different regions of the country, and then the impact of such price-variation o sales is
assessed. Comment on the uses and abuses of such a method of demand forecasting.

-------- ccourcc_o-c--.qv.'o-.------o-oc.u._-noovo.ooceo---coui_-ooouooo.:t-'-cilunuucno

P R AT, o \--‘-.-----'--’-v..«-.-‘-o.-.-.-_--’u-----qo.-’-c-.----o ----- RN
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7.8 COMPLEX STATISTICAL METHODS

We shall now move from simple t0 complex set of methods of demand forecasting. Such methods
are taken usually from statistics. As such, you may be quite familiar with some of the statistical
tools and techniques, as a part of quantltatwe methods for business decistons.

1) Time series analysis or trend method : Under thlS method, the time series data on the
'vapable under forecast are used to fit a trend line or curve either graplucally or through the
statisitical method of Least Squares. For examiple, you may have yearly data on the sale of light
commercial vehicles (LCV) in India from 1971-1985. Basi;d 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 thc graphlcal method’. Thls is ﬂlustrated

in the dlagram below ; '

LCV Sales over Time

LCV Sales (Rs.}

il_l_lI,_lll.l.lJ.l.!.]_l.I_l'_il.l'":;
197172?3747576777879808182838435868788899091

" You may note in the diagram'that the _trend line has been fitted around ﬂuctuations. The actual

movement of sales of LCV is represented by the dotted line; and the straight line represents the )
trend line and you will notice that there is an upward trend. Using actual data between A and

B, you may project the line into the future say, any year betwéen 1986-91 ic. between B and C. -

The trend line is worked out by ﬁttlng a trend equation to time series data with thc aid of an’
estimation method. The trend equation could take either a linear or any kind of non-linear
form. Some of the most suitable trend equations for demand forecasting are the following :
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i) Lineartrend: D =a+b T where D is the demand for the product_und%r forecast, T is
the trend variable which may be normalised to take the value of 1 in the first period, 2 in _
the second period and so on a (intercept) and | {slope) are parametric information which
can be estimated. The trend line assumes that there will be a constant absolute amount of
change (=b) every period.

ii} Exponentiat trend : D = ac®? or loge D = log, a + bT. This semi-log fun‘%tion assumies a
constant growth rate = b each périod. =

fii) Second (and higher) degree polynomials trend : D = a + bT + cT?

In this case, the slope of the parabola is given by the term %TQ 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 ¢.
tv) Double-log (Cobb-Douglas type) trend : 1D = a”fb
' Or, logeD = logea+ b log. T ‘ N
This double-log trend assumes a constant elasticity = b every period:

The trend methed outlined above often vields a dependable forecast. The advantage in this
method is that it dses 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 is assumes that the past

 is repeated in future. Also, it is an appropriate metigd foRleng-run forecasts, bu& inappropriate
for short-run forecasts. Sometimes the time serjes ana may not reveal a significant trend of
any kind. In that case, the moving average or exponentially weighted moving average
method is used to smoothen the series, '

of series of some variables which it a Close association in their movement over a period or
time. There are three kinds of eries : leading series, coincident series and’lagging series.
The leading series are dg the variables which move up or down ahead bf some other
series; the ceincident series ¢ along with some other series, and the lagginﬁg series move
up or down behind some other series. For example, the bank rate charged by th_ti Central Bank
is 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 Iead-lag relationship. This relationship can be depicted in the
form of a diagram. '

2) Barometric Techniques or Lead-Lag mgllicators method : This consists in di:";covering a set

' Scatter Di . . .
catter Diagram Tt 'shows the movement of agricultural income

(AY series) and the sale of tractors (ST series).
The movement of AY is similar to that of ST,

|
but the movement in ST take place after a year’s

AY  time lag compared to the movement in AY. Thus
| : . . . . .
[ - or if one knows the direction of the movement in
| | . agriculture income (AY), one can predict the

f
1
| i ! ] .
| W\Lﬁ/ direction of movement of tractors’|sale (ST) for
j i 1 _‘ !

. the next year. Thus agricultural income (AY)
! o may be used as a barometer ( a leading indicator),
P! to help the short-term forecast for the sale of
t tractors. '

AY and 5T

A




We may illustrate the same relationship in an 'cquatiqn form. Suppose.
DE =16+08 D}’

Where D® and DY stand for demand (sales) for items X and Y; and there is a ewo-vear lag as
per our assumption. In this case, we can forecast the sale of x for the next two periods .

s, =16+08 D},
DXg,=16+08 D}

Generally, this barometric method has been used in some of the developed countries for predicting
business cycles situation. For this p_lirpose. some countries construct what are known as ‘diffusion
indices’ by combining the movement of a number of leading series in the economy so 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 series, but only the direction
of change. Also, the lead period itself may change overtime. Through our estimation 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 Regression : These involve the use of cc%c methods to determine the
nature and degree of association between/among a set of varia onometrics, you may recall,
is the use of economic theory, statistical analysis and Mematical functions to determine the
relationship between a dependent variable - (say, sales)\aggfone or more independent variables
(like price, income, advertisement etc.). The r hip may be expressed in the form of a
demand function, as you have seen in Unit4 :

Dy = d (P, Pyo Py B, A, )

Such relationships, based on past da&c used for forecasting. The analysis can be carried with
varying degrees of complexity. Here we shall not get into the methods of finding but ‘correlation
coefficient’ or ‘regression equation’, you must have covered those statistical techniques as a part
of quantitative methods. Similarly, we shall not go into the question of economic theory. We
shall concentrate simply on the use of these econometric techniques in forecasting.

In 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) . D, = 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 relationship between D and-A; '

ii} determining the extent of association between D, and A through the estimation of correlation
" coefficient. ' ' ‘
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Thc'cqrrelation coefficient, r, is the measure of this degree of relationship between a dependent
" and independent variable. You may recall, in general form, the formula for its measure is

= &Yy o
‘where Y is the dependent variable 0
Y is the mean value of Y for all yea -
" Y, is the value of dependcnt'variablculatﬁ:d from the regression iequatio_n.'
The r may vary between -1 (perfect neg nd + 1 (perfect positive); this reflects the degree

of association, it does not measure E usaEn’ such causation has to be discioverﬁc through the

logic of reasoning typical of ec eory. Ther =0 suggcst absence of any relationship

endent varlable

between the dependent

and the in
 Let us now move from the of one to many independent variables.. Surely| sales do not
depend on advertisement alone; they may depend on a host of price-income factors. If we find
~ aregression equation with more than one explanatory variables, we are on the reaim of multiple
‘regression and multiple correlation. The form of the equation may be :

. D3'=G+blA'—62P¢+l3B+b4Py

-You may recall from the preceding unit that b1, by, bg, by ........ are regression coefficients which
measure elasticities. That is, the |, reflect the direction as well as proportion of ch ge in dcmand 3
for x as a result of a change in any of its explanatory variables. For example, b2 < {} suggest that
D, and P, are inversely related; by > 0 suggest that x and y are substitutes: by > 0 suggest that
X is-a normal commeodity with positive income-effect. Given the estimated value of a and b;,
you may forecast the expected sales (D), if you know the future values of explanatory variables
like own price (Pz), related price (P,), income (B) and advertisement (A). Lastly, you: may also .
recall that the statistics R? (Co-efficient of determination) gives the measure of gaodness of fit.

~The closer it is to unity, the better is the fit, and that way you get a more reliable [forecast.

: _'l’he principal advantage of thls method is that it is prescriptive as well as descriptive. That is,

. besides generating demand forecast, it explams why the demand is what it is. In
this techniques has got both explanatory and predictive value. The regress:on;meth
mechanistic like the trend method nor subjective like the opinion poll method. In
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of forecasting, you may use not only time-series data but also cross-secnon data. The only '
precaution you need to take is that data analysis should be. based on the logic of economic
theory

Regression analysis is beset with certain limitations. If some of the explanatory variables are not
- réalistically chosen, they tend io be misleading 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 techmques
to take care of auto-correlation. Thus the choice of explanatory variables is very critical. Lastly,
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 relattonshtp deviates from the past experience
(average), the forecast will be wrong.

4) Simultaneous Equations Method : Here is a very sophisticated 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 econ’ometric 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.

its strutture, its reduced form
own variables, parametric
ructured, it can explain the
industry or national .econotny can
timated through some appropriate

. You may quickly recall your understanding of terms like mode
solution — of the unknown endogenous variables in tern

information and exogenous terms. Once a complete ﬁ de

1
behavicur of all the varibales which the decision unit,
control. After the model is theoretically developed, it

methods such as the two-stage least squares met e model is then solved for each of the .
endogenous variables in terms of exogenougagd ladged endogenous variables, if any. The values
of the lagged endogenous variables are O known and those of the exogenous variables

will have to be predicted. After thigsg don& the corresponding values of lagged endogenous
variables and variables are fed intONg quation correspondmg to the value vanables whose
forecast are needed to generate the reflired forecasts.

" The method is mdeed very comphcated However, in the days of computer when package
_ programmes are available, this method 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 method where he has to predict the future
values of all, endogenous and exogenous va‘riables 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 limitations, similar to that of regression method.” For
example, it assumes that the past statistical velationship will hold good in the prediction period.
Also, it is a highly complicated, time-consuming and costly method. That is why, despite being

theoretically a better method, it has not attracted the corporate level managers. After all, the -
. use of this method largely depends on the degree of modernisation (computerisation, stc.) and
progressive outlook of the corporate unit itself. ' ' -

Activity 5

a). Compare and contrast briefly the smultaneous 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-statistic al methods for
forecasting. One such non-statistical method, which is free from subjectivity is the Historical
Analogy Method. Under this method the demand forecasting is done in twp stages :  °

hi selectlon of a country A which sometime in the past {period t*), partﬂcula y with respect
-to-industry i, the demand of whose product is under forecasting, was in the same stage of
development as country B for which forecasts are being made at present {period t), '

ii) forecasing of the demand for industry i’ s product in country B in periods t +‘ Lt+2....
+ 1 on the basis of actual demand of that industry’s product in country A in periods t* + 1,

t o+ 2, t* + n ; .

Thus, the' size of colour TV demand in India in is approximately the € as the one
experienced by the USA in 1968, On the tion of this 20 year lag, as per thls method,
India’s demand in 1988 will roughly be t e as USA 5 demand in 11978

~ State the limitations of this method?\ _ : o

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

7.9 ACCURACY OF FORECASTS‘

Since no forecast is going to be correct completely, the forecaster may be mterested in measuring
the accuracy of his forecasts, This is possible, provided the actual - values become eventually
‘available ie., when the forecast perlod becomes the past or present period.

The forecast accuracy tests compare the forecasts (Yt) w1th realised values (Yt There are
‘two kinds of forecasts : ex-ante and ex-post. Ex-ante forecasts relate to the sample periods
or cro&—sections; but the ex—post forcasts are for future penods ‘The alternapve tests for
evaluating the aocuracy of ex-ante forecasts are : :

i) Coefficient of Deterrmnatlon (Rz) Test
11) Root Mean Squared Error (RMSE) Test
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iiiy Percentage Mean Absolute Error (PMAE) Test
" iv) Percentage Absolute Error (PAE) Test.

Again, as a part of statistical methods, you should learn these. Suffice it to say here that if

the forecast is made for one period oniy, then the difference between the actual value and the

forecast value would. measure the forecasting error. If forecasts are made for more than one

year, then one can find the ‘average error’ by simply taking the arithmetic mean of the absolute
values of forecasting errors of different periods. You must note that an absoiute level of an
error does not indicate much; obviously, you should compare the percentage errors. Thus the

. measure of forecast inaccuracy for one period forecast may be defined by PAE.

PAE - (| ¥, — ¥, )57

The same can be generatised for a multiperiod through aggregation of efrors over the periods.
Graphically, the forecasts may be ploited
against the corresponding time values and v
then the deviation of this line from the . Heyy

45° inaccuracy. '

In this diagram, AB is the 45° line, CD is
the line showing the relationship beiween
the true and forecast value. The vertical
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.

| i % True Value
7.10 SUMMARY

There is no unigue method for de@r&casting.. The forecaster may choose his technigues
depending upon his ebjective, urgency, 8ta availability, cost-budget, time-budget, and the nature
of product whose demand he intends to forecast. For short-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. Each of
these methods, statistical or non-statistical has its own set of uses and abuses. In general, it may
be remarked that no forecast is going to- be completely correct; therefore, the forecaster must
pay some attention towards minimising forecasing error. Then only, his demand forecasts can
provide useful 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 techniq{les developed
here have application for economic variables other than demand.

Forecast Value
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7.12 SELF-ASSESSMENT TEST 1

1. Recall your understandmg of the concepts of predlctlon projection and forecasting. What
. Is the significance of demand forecasting ? I

2. Distinguish between the following types of forecasts :

a) Economic and Non-economic forecasts
b} Micro and Macro forecasts '

¢) Short-term and Leng-term forecasts

d) Conditional and non-conditional forecasts
¢) Ex-ante and Ex-post forecasts.

'3, What is the role of time element in the context of demand forecastmg‘? Whﬂt factors would
. you normally consider in choosing a forecasiting techmque" ' b

‘4. Discuss the 5111tab111ty of forecasting technique, if you want to forecast the ‘demand for :
i) Coal | :
iiy Car

iif} Plastic tea-cups and saucers 0
I¥) New product ' ' TN
5. Joel Dean has suggcsted the -following approaches with rcgar:d-tb techniques of
forecasting the demand for new pragucts : ' -
i} Evolutionary Approach _ '
~ 1i) Substitute Approach Q~ '
iify Growth Curve Appsgach
- 1v) Opinion Poll Ap
. v) Sales Experience Appoach

vi) Vicarious Approach

Explain each of the approaches separately. -

“ N ote : Some of these terms rhay be new; but if you get back to the rccommehdjd reading No,
3 by Joel Dean and run down those few pages, you should be able to discover _all' 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 input-output model of the -
economist. Such models are used towards plannmg economic activities within a firm or at the °

macro level i.e. for the country as a whole.. In every economy the production of a final product .

requires the input of many intermediate goods For 1nstanoe the productron of steel requires -
iron ore, coal, electricity etc. Input-output analysis is essentially a model of productlon The
problem is essentally technological. 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 equlhbnum analysis; it does take into account the mterdependence of
the production plans and activities of many industries which constitutes an economy. Such an
interdependence would exist since each industry 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,
~ coat and pig iron etc., which are used in the manufacture of steel. o

What is the rationale behind the machanics of an _input‘-output model? The analysis starts wiﬁ{ _
- 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 the use-of consumers, i‘t’weStors,-
government and exporters). The ieft hand margin of t lists the producing industries,
while the top margin that of the purcha_smg {user) i ies and the output of the given mdustry '
The table is a square matrix since each industry i same time a producer as well as user.
Suppose the_economy consists of two indusgsi .(sec_or_s like agriculture and manufacturer or
~ consumer goods and investment goods on;:% suppose there is only one primary input-ie.
labour (an input which is not produc the $ystem). Normally the figures in an input—output-
table is given in money value though thgy can aiso represent physical umts

The input output table is ofte

the form of a T;ansaot:on matrix, Suppose we have the
following transaction matnx I ' - . .

~ Sectors of Use — _Indu_strj.!'l - I_ndust_r)' | _ Final Use | Total Outp_ut '
.- Producing Sectors ]
~ Industry I 20 __ 11 a0
Industry 1I 12 6 12 30
" Primary Input '3 20 10 5 35

The figures are in physical u.nits

: How do we read the table" Let us mterpret the. ﬂrst TOW. Industry 1 produces 40 units of output

- of which 20 umts are used by the same industry as an input, 9 units are used by industry II as -

_an input. Hence 11 units are left for final demand (final use). Similar is the interpretation for

~ the second row. The last row shows the amount of labour used by each industry including the

_ final use (labour used as domestic servants, car drivers etc.): The last column is the summation

. of each row. Since we have used physical units, column sums have- no meamng. They have |
meaning only if the ﬁgures are given in monetary value. o

- From the transactlon matrix, a technology matrix can be denved we must state one
1mportant assumptlon of input-output model. In any producnon process all inputs are used .
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in rigidly fixed proportion, as production is characterised by constant returnsi to sq;ale (which
. implies that output will expand proportionately with input). Given this assumption, e find that
- if 20 units of commodity X and 12 units of commodity Y are required to prodlzge 40 units
of commodity X, then. .S units of commodity X and .3 units of commodity Y: are tequired to
produce each unit of commodity 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 commodity Y are required to prodluce
~commodity Y (divided 9 by 30 and 6 by 30 to get .3 and .2). This information isiproduced in the

following table where the final use and total output columas are omitted,

using sectors — X Y

Producing sector | _
- X S0 | 30

Y | 3 20 o
Primary Input- 50 33

Such a table is called a technology matrix. A technology matrix is dcnotéd by A and its
elements by a;; where a;; is the quantity of ith commodity required as input to produce one unit.
. of jth commodity. The technology matrix in our example will be '

| €11 @12
4= Gny daz |
o L€31 Qa2

- a;’s are balled technical coefficient. (In our exampiesthere are only two producéd commodities
and one primary input). Note : The informatio saction matrix and he,;noc tcchnplogy '
. matrix derived from it are obtained from n$ . We assume that suchi information is -

available and reliable,

Since business firms as well as gover @ planning agencies are more interested in the future,
their problem is one of determinjng the otal ouiput requirements to meet the targéet of final
demand, given existing technol s ' '

The total output for each commodify is the suni of all intermediate demand for the pfoduct plus
the final demand for the product coming from consumers, investors, government and exporters.
Let X; and X; be the total output of industry 1 and industry 2 (also called total de and) and
let Fy and Fy be the final demand for the product for Industry 1 and 2. Then we have the -
following two balance equations. : ' ' B

Xi=anX, .-F612X2+F1 E _ S .
X, =anXi+anX,+ F, - ) -

where the left hand side is the total output to be produced and the right hand side isthe total
demand for output. The technical coefficient ayy, ar, az; and agy are known; F ‘arld F, are
given as targets (the final demand to be achieved in some future year). Hence the unknowns
are the total output required to be produced by the two industries to satisfy the ﬁhal_ demand .

Fy and F; and the intermediate demand ((01131 + auzg). There are two equations|and two
unknowns and hence we can solve with the system of linear simultaneous equations (provided a

solution exists). We can use the Cramer’s Rule to solve X; and X2. We can rewrite the above

two equations in the following forms :
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(X —anXi)) —epXo=F

- —ﬂzixl + (X — a1 X3) = F, o

or, (1— an )Xy = a1 Xy = F E— ()
—an Xy + (1~ az.,,,)X2 = F2 cesesnensnen -.(ii) .

Equation (i) and (u) can be solved by usmg Cramer’s Rule

F1 r 012
Fo 3 1—ay
xI= - 1
l—aen ; —agz
—~azi :; 1-— Gag
1_— a11 gl
—a21 2
xg-: 2 1
1l —an 7 T2
—a2 i 1-—-as

But first check whether the determinant of A i.e.
1—ay 5 —onn

! is non-singular and does not vanish.
—a9 ) l—a : i . .

: _ . ie. /Al # 0)
In mamx form we can write the equatlon system as X +F where X is the ¢olumn matrix
(in. fact a vector) x o . : L o

~ Ais the 2 X 2 technology matrix

F is the column matrix (vector)

~ Therefore X-AX =F T .
~ Therefore [1-A} X =F where I is the identify matrix
|I . - . lr . . . ' .
Therefore X = [IF_A]
' .Therefore X = - Al- IF

F is given, A is known and [I-A]‘ is to be computed by the method of inversion of @ matrix. -

(Those who have a knowledge of inversion of a matrix can use this method instead of the .

- Cramer’s Rule). The matrix [1-A] is called the Leontief Matrix. (In fact, W.W Lcontxef is the
© inventor of the mput output model for which he has also ben awarded a Nobel Prize.) ~ R

The inverse matrix [[-A] ! has an economic mterpretatlon. While matrix A gives the direct
input requirement to produce one unit of output of a given industry required for final use, the

matrix [I-A]~! gives the total (direct + indirect) input requirement to produce one unit of ouiput -

of a given industry required for final use. As we said earlier the production of each and every -
commedity for final use requires each and every commodlty as an input which in tum requires -
each and every commodity as an input and so on in a“never ending succession of continuing -
cycle. By direct input (say cotton textile) we mean the amount- of each commodity required as.
an input for producing one unit of a oommodlty (say, readymade garments) for final use. By
' md:recz mput (say, cotton yarn) we mean the amount of each commodlty requlred as an mput '
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. for producmg commodities (cloth) that are subsequently used as direct mput 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 input reéquirement which ‘s given by the elements of the
- inverse of the Leontief Matrix [I-A] Remember that the 3rd row gives. the amount of pnmary'
. input (labour) required to produce one unit-of output of industry I and industry I to satisfy
final demand. (The coeﬁﬁcwnts aaz; and a3q in the technology matrix). If Fj is the final demand
for prlmary mput and X3 is the total supply of primary 1nput then given the final demand target -
. F3 we can compute the amount of labour required for Industry 1 and 2 white producmg X;and
X3 outputs. The total demand for primary input equals a5 X; + a3 X» + Fs and must add
up to the total supply if the mdustry’s prodiction plans are not the encounter labju]r ‘shortages,

" You may now appreciate that gwen the mformatlon contained in tochnology matriz, you may
attempt demand forecasts for some output. You may attempt a couple of exercnscs grven below
to understand the end-use technique. . . . |

Activity 1

- a) Given the following technology matrix A, and the final demand vector (F) l:l,e. 3by1
~ column matrix), find the total output (demand) which the three 1ndustr1es must produce.

0.3 0.4 0.1 20
05 02 06| F=]10
0:1 0.3 0.1 30

(Take X1, Xz and X as the output of the three industh

Ans, X1 16{]98 X2 =20199 ° X, —_

2) Given the mput-ooefficient matrix (t y matrix) A and the final demaqd_vector’- F,
find the output levels of the thregsndustries, .

0.0 0.3 0.3
0.3 0.1 0.1

0.2 04 00

Ans. Xl Xg 475 X3 — 1325
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'BLOCK III I‘NPUT-OU_‘I'-PUT*DECISIONS |

' ThlS block mtroduccs you to the bas1c concepts 1nvolved in mput-output decisions.

-Umt 8 deals with production concepts and tcchmqucs useful for: anaiysmg productzon dec151ons
" e.g. choice for opnmum inputs, optimum product :mx, ctc - :

“Unit 9 dlscusses some basnc concepts of costs in rclatlon to productton It cxplams dlffercnt
types of costs relevant for production, pianmng and control, It aiso 1dcnt1ﬁcs the ways by which

costs advantages could be derived. Finally, it mdlcatcs the managenal uses of cost conccpts and

analyms in declslon-makmg '

Unit 10 deals with various approaches to empmcally cstlmatmg production and costs. Tt gives an
“account of the difficulties in relation to measurement of production and cost functions. Lastly,
- it identifies managerial uses of empmcal estimates about production and costs. -







"UNIT 8 PRODUCTION CONCEPTS AN D ANALYSIS

| Structure _
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81  Objectives :

8.2 Why Study Productlon‘?
- 83 Production Function Conccpt '
8.4 Isoquants
8.5 Total, Average and Marginal Products'
86  Three Stages of Production
8.7 Optimal Input Choice

(Least Cost_.Co'mbinati'on)_'

88  FEconomic Region of Production  ~  / °
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811  Optimal Product Mix
o (Joint Product Case)
812  Summary .

813 ~ Additional Readings

8.14  Self-assessment Test
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8.0 'INTRODUCI‘ION

Production in concemcd with thc supply 51dc 0 @ arkct The basic function of a firm is.

that of readying and presenting a product le - presumably at a profit. Production analysis
. relates physical output to physical units of
laboqr, capital and entrepreneurship ich embodies the managerial functions of risk taking,

organising, planning, controlligg directing resources). In production analysis, we study the
~least cost combination factor inp Q actor productwmes and returns to scale.

In this unit, we shall introduce several new concepts to understand the relatmnsh}ps involved
in the production process. We are concerned with economic efficiency of production which
~ refers to minimisation of cost for a given output level. The efficiency of productlon 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 translated into a level of costs per unit of output.

8.1 OBJECTIVES

The objectives underlying this unit are to :

. introduce a set of concepts and techniques relevant for productlon decision analysis

e state clearly oertam dcqslon rules regarding optlmum mput choice, optimum product rmx
etc.

. 'de\'reiop a thebrctical base for analysing empirical situations

e facilitate comparison between demand analysis and production analysis..
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8.2 WHY STUDY PRODUCTION?

When making product decisions, a firm’s management must consider both what is to be produced
and how to produce it. The discussion in this unit covers decision rules for determining the
quantity of various inputs to produce a firm’s output under different circumstances. '

It also"de};_c'lop_s- a basis upon which a firm’s costs can be constructcd After all, a firm incurs
coSts b@c‘au_.;se it must pay for the productive factors. Thus an understanding of p’roduwkion helps

- provide a foundation for the study of cost. Knowledge about the behaviour of costs can be
combined with the revenue concepts (derived from consumer demand) to establish criteria 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 obj_ec_tive 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. Tn case of ptzllqric goods,
the objéctive may be to provide a particular service, such as education and health, within the
‘bounds _bf a budget constraint. In othier words, a firm attempts to combine various| inputs in
such a way that minimum resources are committed to produce a given product or that maximum
production results from a given input. To achieve this, persons in the decision-making 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 Perspective from introductory units.
In production-and cost analysis, a distinction is made betweengthe short-run and the long-run. In
the short-run, the quantities of some of the inputs are vzﬁhﬂe others are in fixéd supply.
In the long-run, all factors are assumed to vary. Tradition e labour has been variable and

capital is fixed in the short-run. While using ter labour and capital, we should think
_ of one unit of labour as inclu_di_ng, say, one hour O ker's time plus all the nece sary raw
* materials, fuel, and other variable inputs, and Id think of capital as including all the plant,

equipment, land, buildings, and all other gxpen¥s that do not vary with the level of output.

8.3 PRODUCTION FUNCT

A production function expresses the hnological or engineering relationship between the output
of a product and its inputs. In other words, the relationship between the amount of various
inputs used in the production process and the level of outptl_t is called productionifunc?ion. For
€xample, a farmer growing peanuts combines soil, fertilisers, pcsti(_:idcs, water, seeds, labour and
capital (farm equipment, etc.) to yield a crop of peanuts. Some of these inputs may be fived 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 talks about land, labour, capital and organisation or management
as the four major factors of production. Technology 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 levels of
output; that is, the butp_ut associated with each combination of inputs is the maxiriun output
possible, given the existing level of technology. Production function changes as the te(fhnology
changes. : ‘

In general, we can rcprc;sqn_t; the production function for a firm as.
Q= f@abcmz). o




. Where a,b,c...z are amounfs of varicus inputs such-as land, labour, capital etc., and Q is the
level of output for a firm. This is a positive functional relationship implying that the ountput
varies in the same direction as the input quantities. In other words, if all other inputs are held. :
constant, output will go up if the quantity of one input is increased. This means that the partial

) denvanve of Q with respect to each of the inputs is greater than zero.-However, for a reasonably
~good understandmg of production decision problems, it is convenient to work with two factors
of production. If labour (L) and capital (K) are the on]y two factors the production function
reduces to:

-+ Q=(KL)

From the abovc relatlonshlp, itis easy to infer that for a given value of Q, alternative combinations
of K and L can be used. It is possible because abour and capital are substitutes to each other
to some extent. However, a minimum amount of labour and capital is absolutely essential for
- the production of a commodlty Thus, for any given level of Q, an entrepreneur will need to
hire both labour and capital but he will have the option to use the two factors in any one of
the many possiblé combinations. - For example, in an automobile assembly plant, it is possible
" to substitute, to 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 wilt be -

~ such that if the use of one factor is increased, the use of anothcr factor will decrease, nd vice - -

versa.

'Ai:timy 1

a) Draw a clrve relatmg a single output toa smglc mput. N axis. Have you made anj'

©- - assumptions? Llst them. C . : . .

02

A 4
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b) Suppose there is a technological innovation in which the same level of output can be
pfqduced by lesser input or larger level of output _ca'n be produced by the same level of
input. Show the impact of this new technology in terms of the curve _y;du' ve drawn in (a)

v

S

c) _'L'ist the factors which enter into p jon of mcdlcal services by a hosp1tal|. Deﬂgnate the
factors in terms of symbols. Sfate thm in the form of a production function.
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84 ISOQUANTS T B

Isoquants are a geometrlc representatmn of the production functlon As discussed carller, the
same level of output can be produced by various combinations of factor mpl‘lts. Assuming
continuous variation in the possible combination’ of labour and capital, we can draw a curve
by plotting all these alternative combinations for a given level of output. {This curve which is
- the locus of all possible combmations is called. Isoquant or Iso-product curve, Each 1soquant
corresponds to a specific level of output and shows different ways, all bechnolo ically efficient,
of prodiicing that quantity of output. The Isoquants are downward sloppmg and convex to the
origin. The curvature (slope) of an 1soquant is significant becuase it indicates th? rate at which
factors K&L can be substituted for each other while a constant level of output is maintained, As
we proceed north-eastward from the orlgm the output ievel correspondmg to each successive
isoquant increases, as a hlghcr level of output usually requires greater amounts of Fhe two inputs.
Two isoquants don't intersect each other as it is not posmble to have two outqut levels for a
par ticular input comblnatlon _ _ : |
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_ ’ Figure I

"~ Capital

25 L3N

15 1

.10 4

2. 4 6 8 10 12 Labour

ISOQUANT FOR Q-5
_ Flgure m ..

Capital

ISOQUANT MAP

Marginal Rate of Technical ‘Substitution: (MRTS) is defined as the rate at whlch two factors
are Slletltuth for each othcr Assumlng ‘that 10 palrs of shoes can be produced in the followmg
three ways:

Q K L
10 8 2
10 4 4
10 2 8
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We can derwe the MRTS between the two factors by plotting these combmdtlorlé along a curve
(Isoquant), -

" Figure 1il DIMINISHING MARGINAL-RA’_I’E OF TECHNICAL SUBSTITUTION

" CAPITAL.
S N
8 A I
e |
4 : |
_ C .
2 0=10
_ : 2 4 : 8 LABOUR - _
- The marginal rate of technical substitution of labour fof capital between poihts A &B
“is equal to — (%) = 21 = —2. Between points che MRTS is equal to =2 -—1/2

‘The Marginal rate of technical substitution g eased because capital and- labour are not
‘perfect substitutes for each other. Therefore, amgte of labour is added, less of oapltal can be

used (in exchange for another unit of Ia@hﬂe keeping the output level:unc nged.

Substitutability of Inputs g‘ : N o ‘ .
Three general types of sha t arisoquant might have, are depicted in Figure 1V:

% Figure IV~ L ‘




_In panel a, 'thc isoguants are right angles implying that the two in_puts 2 and b must be used in
fixed proportion and they are not substitutable. For instance, there is no substitution p_ossiblc
. between the tyres and a battery in an automobile. The MRTS in all such cases would, therefore, -
be zero. '

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 oit which are ciose substitutes in energy production.

The most commeon situation is presented in panel 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 measure of output represented by Q in the production function is the total product that
results from each level of input use. For example, assuming that there is only one factor {L)
being used in the production of cigars, total output at each level of labour employed could be:

Labour (L) " Qutput (Q) : Labour (L) Output (Q)

1 3 - 8§ ' 220
2 2 ' 9 239
3 s0 @ 246
4 - 84 - ' 238
5 121 B O 12 ' 212
6 158 : 13 - 165
7

192 ?, 14 - 94

The total output will be 220 cigars if we 8 units of labour, -

We assume in this example, that ur input combines with other input factors of fixed
supply and that the technology is a ¢ nt.

In addition to the measure of total output, two other measures of production i.e. marginal
product and average product, are important to understand.

Activity 2

a) Draw an isoquant map using the information avaitable in the following table:

Isogant I Isoguant II Fsoquant IiT
L K L K L K
2 11 4 13 6 15
1 8 3 10 5 12
2 5 4 7 6 9
3 3 5 5 7. 7.
4 2.3 6 42 8 6.2
5 18 7 35 9 55
6 L6 8 32 10 _ 53
7 .18 -| 9 3.5 _ 11 55
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|

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

. . JARRREEREE . .
¢) Take any one of the isoquants and compute MRTSg x. What do you observe about computed
MRTS? Explain the observed trend. '

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

- |
Isoqu_ant — : )

L . : K \N ' MRTS

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

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

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

v
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8.5 TOTAL, AVERAGE AND MARGINAL PRODUCTS

Marginal Product

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 input is

changed. For example, we want to know if it would be profitable to hire an additional unit of .

fabour for some additional productwe activity. For this, we need to have a measure of the rate

of change in output as labour is increased by onc unit, holding all other factors constant. We

call this rate of change the marginal product of labour. In general, the marginal product (MP)
- of a variable factor of production is defined as the rate of change in total product (TP or Q).

Here the cutput doesn’t increase at a constant rate as more of any one input is added to the -
production process. For example, on 2 small plot of land, you can improve the yield by increasing
the fertiliser use to some extent., However, excessive use of fertiliser beyond the optimum quatity
may lead to reduction in the output instead 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. However, if you were
to apply fertiliser five to six times in a year, the output may drop to zero). . '

It is safe to say that most production functions react in the same general fashion as more of
4 variable input is added to other fixed factors (fand, machinery %{c.) In our carlier example
-of the production function for cigars, first the output increasesNg ag increasing rate (for L less
than 5), then increase at a slower rate (for L between 5 atN ), and finally starts declining (for-
L greater than 1{). Also look at Table 2 (Production u% for Shoes) to see what happens
to the rate of increase in output {MP) as more of ur i used. The principle of diminishing
marginal productivity (returns) states that as additighal units of a variable input are added to
other inputs that are fixed in supply, the in nts to output eventually decline (for a constant
technology). This phenomenon has been widg observed and there is enough empiricat evidence
to support it. For business manager inal productivity of an input plays an important part
in determining how much of that inpu be employed.

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 (X,, Xg, ........ X,.), and the average product for the ith factor is defined as: '

AP; = TP/X;

This represcnts the mean (average) output per unit of land, labour, or any other factor input.

The concept of average product has several uses. For example, whenever inter industry LOmlel‘-

isons of labour productivity are made, they are based on average product of labour. Average

! productivity of workers is important as it determines, to a great extent, the competitiveness.

. 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
pressures. The concepts like “duality circles” and other forms of employce participatibh in
management are all aimed at increasing average productivity of workers.
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Marginal Average, and Total Product: a Comparison

A hypothetical production function for shoes 1s presented in Table 2 with IIL: total, average, -
and marginal products of, the variable factor labour. Needless to say that the |am0unt of other
inputs, and the state of technology are fixed in this example. |

Talle 2: Total, Average and Marginal Product |

Labour Input _ Total Output Average Marginal

(L) : (TP) Product | Product
(AP=TP/L) (]M p=2rr )
0 0 0 0
o ’ 14 - 14 14
2 52 2% | 38
3 08 36 | 56
4 176 44 . 68
5 250 : 50 | 74
6 324 0 : 54 74
7 392 ' 56 | 68
8 44 56 56
9 480 54 | 38
10 0 50 14
11 484 44 ' -16
12 432 . 36 | -52
13 ' 338 26 o
‘14

196 14 -142
. - /
| |
|
|

The values for marginal product are written between each increment of Iabour lnput because
thosc values represent the marginal productivity over the respective mtcrvals Thelz data presented
in the above table is also graphed in Figure V (Sce next page) ‘
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l
In both the table and the graphic répresentation, we see that both average and margiﬂ'nal 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. 1t foliows that the

average product will reach it peak where MP = AP.
Activity 3 . ' ‘
a) Fill in the blanks in the following table. ” |

Capital "'La!;:;;;r TP APy M[Pé- !
"1 0 : . 0 _ _
1 1 2 2 -

1 2! 5 — 3
1 3 — 3 4,
L1 4 12 3 — 3
1 5 14 - -
1 6 — 23 1
1 - 15 21 ~ .
1 3 14 : N
1 —

9

b) State clearly the refation between APy, and

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

4

.........

..........

---------

b
....................... S LARLEEETE PRETTRT RS
........................ S veaan L
Y Y
\‘\.:\-\ 1
Y
.......................... et e e e e e e eeesaea it e aaa et eerann
_ ) v‘i\\ .
¢) How many labourers shobld b émployed and Why? State the principle, if any.
- (8 \ : n . ‘
............................. .ﬁ%...,.c-...--..6...-.-----....—._....-;__---_---......
' ‘
B S o
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll L R I T R I T TR I
........................................ \'.- e vaeead o
. : R P P T R R R PR AE T P PR TP PR PLPR Y
:'/I’/

(Hint; you may recall the Absolute Activity Level Prinlt:iplci-ﬁ:o.r‘n 'iritroductqiy units)
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Our production function for shoes can aiso be expressed as an algebraic function of the tabowy
input. We can determine the amount of labour to be employed if we want to maximise the
production of shoes, using the algebraic function which would be:

TP = 1512 — 1.8
it follows that the marginal product is
_d(TP)
Mp =120
MP = 30L — 3L°
For TP to be magimum, MP = (
S MP =301 - 3L =0
L(303L) =0

which has two solutions: L = 0 and L = 10, We.should expect total product to have a maximumn
at one of these points and minimum at the othier. In this case, output will be maxiroum at L =
10, at which both first srder or second order conditions are sutisfied. In Figure V, we see that
in the production of cigars, both marginai product and average product at first rise, then reach
a maximum and then fall. We can find the point at which ME reaches a maximum as follows:

MP = 30L —~ 3L
VP — 30— 6L =0

_ I.=5 _

For amounts of {abour input of more than 5, the marginal ¢t has a negative stope
(i.e.ﬂ% < ©_torLl > 5) _
Similarly, we know that the average product is@ggal to marginal product when average product
is maximum, Thus in this case: R
AP =TF =151 — JI? |
Finding the first derivative of AR#S8tiing it equal to zero, and solving for L., we obtain:

&AL 15 .~ 2L = O
. L=73 S

In order to check that AP=MP when AP is maximum, we must compute the values of AP and
MP at L. = 7.5. We know that :

CMP =30L — 3I*
~MP = 30(7.5) - 3(7.5)?
- 562
Similarly AP = 15L - IL? .
AP = 15(7.5) — 1(1.5)
- 5625
Therefore we find that both are equal at L = 7.5

 Note: The production function has been expressed in cubic form as both marginal and average products start falling

after a point. If we substitute different values of L in the marginal product function, the MPL will be different
from the valucs presented in Table 2. 'This is because we have used MPL = % in ihe table which is a

, , (TP L . . . :
discrete function, where as MPL = —(E-L—l used in algebraic form is a continuous {Lnction.
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Activity 4

2y Suppose, the production function relating agricultural output to varying amourJ;ts of capital
inpet is of the following form: |

Q= ———+2K2+12K
Heyond what point do diminishing returns exist? . ' |

“ B W A % m E W eWaEOoEEAEEWUEWOEEEEEEEEEEEEEEEEENSEEAESEEEEEEE AN EEE ARl E A& EEEEEEEEN

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

Ans: K =3 '(There is another answer which is mathcm@ correct but ccohomiczlllly uninter-

esting} _
bY The law of Diminishing Returns is sometierd the law of Variable Propo:"tions. How
would you justify this?

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

- ¢) Consider the three-stage diagram. Locate the points of

i) Intensive Margin (at which MP=(): Total Product ' Laﬁlour
ii} Extensive Margin (at which MP=AP): —

Elasticity of Production

This is a concept which is based-on the relationship between Average Product (AP) and Marglnal '
‘Prodirct (MP). The elasticity of productlon (eq) is defined as the rate of fractlonal change in |
total product, ——Q relative to a slight fractlonal change in a variable factor, say ]dbOUI‘I AL . Thus

el — AQ!Q : . AQ/ALL Mp
a ALJL T AL Q - QLT APL

Thus labour elasticity of production, e is the ratio of marginal productmty of labour {o average
productivity of labour. In the same way, you may find that capital elasticity of pn,L;ductlon is.
simply the ratio of marginal productivity to average productivities of capital. Sometimes, such
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~ concepts are renamed as input elasticity .t;)l' output. In an estimated production function, the
. aggregate of inpu:t elasticities is termed as the-hl_n_cﬁon coefficient.

Elasticity of Factor Substitution

This is another concept of elasticity which has a tremendous practical use in the context of
-production analysis. The elasticity of factor substitution, el , is a measure of ease with which
the varying factors can be substitiited for others; it is the percentage change in factor proportion
(K ) with respect to a gnven change.in margmal rate of technical substitution between factors
(MRTSk ). Thus, :

§ _ AK/L) (MM';S'KL)
s~ (K/L) "A(MRTISkL)

A(K/L)  (MRTSyp)
A(MRTSx1)" (K/L)

A(K/L)  (MPg/MP)
AMEMP) (K/D)

The elasticity coefficient of factor substitution, e , differs depending upon the form of production
function. You should be able to wee now that factor intensity (factor ratio), factor productivity,
factor elasticity and elasticity of factor subsﬂtunon are all related conccpts in the context of
" production analysis. -

8.6 THREE STAGES OF PRODUCTION O

The product curves in Figure V have been into three stages. The first stage covers
the region from the origin to the point e which the average product is maximum at L = 7.5,
Throughout Stage 1, the average prod S Tisi

to fall as we near the end of Stage riciythis stage of production, the amount of labour is too
" small for the existing amount oi@ed resource which resuits in negative marginal product

of that resource.

=

Stagc 11 starts from the point at whlch the average product is maximum and ends af the peint
where the matginal 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 throughhout Stage 1.

Stage HI covers the entire region.for which the marginal product of labour is negative 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 production 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 relationship for business is that the relevant range of production is
restricted to Stage IL No enterprise would knowingly employ a resource for which the margmal
product i negative.. : :

8.7 OPTIMAL INPUT CHOICE:LEAST COST COMBINATION OF INPUTS

As already discussed, the production function indicates the alternative combinations of various
factors of production which can produce a’ given level of output. While all these combmatlons
are technically efficient, the final decision to employ a pa[tlculdl' input- combmanon is purely an
economic decision and ‘rests on cost: An’ entrepreneur should choose that combination which -
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costs him the least. To aid our thjnkjnig' in this regard, economists have developed the concept
of isocost (equal cost) line, which shows all combinations of inputs (a&b) that can %}e employved
for a given cost (in rupees). |

in order to determine the least cost combination for a given output, we ne=d to have the prices
of factors of production. Let us consider, a production function for plastic buckets where the
entrepreneur wants to produce 20 buckets. Let the price of L (Pz) be Rs. 10 per unit and the
pgrice of capital (Px) be Rs. 5 per unit. It is assumed that unlimited amounts of labour and
capital can be bought a1 given prices. We can now find the total cost of each of the five possible
combinations of labour and capital for Q = 20. |

Aderaative Comblusilen . Faputs in Physical Units _ | Cost(Rs)
' Labour Capital P

1 4 9 - 4x M+ x5=-125

. 5 12 | 5% 10+ 12 X 5= 116

3 : 6 P ' T 66X 10+38 x 5=100

A oy 5 : 7>/101~|5><5 95

3 8 4 _ 8/10+b><4~10{]

Combination 4 represents the least cost for producing 20 plastic buckets.

Another way to determine the least cost combinatiofNg ge@metrical in natural whgch uses the

tsoowst and isoquant curves. The isocost line ca efinell in the following manner:
=P L+ Py K where C=C, : _ |

Where Cp is the firm's total cost of inputs¥r some specified time period', Py and Pg are the

prices of input L and mput X, re and L and K represent the physical duantities of
two inpuis. In other words, the isocOR equation above states that when the firm’s tofal cost is
o, the price of input L tiy amount of input §. used pius the price of input X times the

amount of input L used miast € Cg. In Figure VI we have drawn isocost tines for Co = 125,
Ty = 119, Cy = 106, and C = 95, and C4 = 100 where PL = 10 and PX = 5, Note thﬁlt these five
isocost !:n 25 are paralied. : |

They must be paraiiel because the slope of each line is — %or = 15—0 = —2.
Mote that the slope of an isocost ine must be equal to —%, since that represcntsl the rate at
which input L can be substituted by input K while maintaining the same levei of output. In our
example, PL = 10 and Py = 5, then'we can substitute 1 units of labour for every 2 unitsof capital

while maintaining the same cost level. Thus, : : |

f;‘? =z %’:' == 15—0 = -? We should remember that the marginal rate of substitution MK

which is the slope of an isoquant between two points, is also equal to the ratio 9f marginal
products of the two inputs (MPL-} We know that M P; — AL, MPy = —O'- Along an
isoguant the increase in output resultmg from an additional unit of L. must be EXchﬂy cjaffset by the
decrease in output from a reduction in input K, or AQ = O = M Pr(AL) + M Px(AK). -

Thus, M P {AL) = —MPx(AK), or g;ﬁn = 2K Q constant. |
|
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A4  °  Figure VIISOCOST LINES

25

Units of Capital
ST

—
- L

1% -

s ) DRV~ IR
' 5 10 . R 20 _ Un:ﬁs:\of Labour,

With. this relationship clear in mind, we superimpose the isEu_ant map on the. isocost map in

order to determine the least cost input combination or t um output for a given cost. It
can be seén in Figure VII that the maximum output that obtained with an outlay of Rs.
95 is 20 buckets where the isocost.C = 95 is tangef he isoquant Q = 20. This is the least -
cost of producing 20 buckets and the least cost combimdition of inputs in this case is 7 units of

labour and 5 units of capital. Any 'othe_r’:opm%n on the isoquant Q = 20‘=wgkll have a cost

- higher than 95. : Y . i
" Figure VIl LEASTY6OST INPUT COMBINATION e

" Units of _Capit'a.l.

rd
5 10 15 : 20 . Units of Labour
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' The least cost combination for different levéls of output ie. Q = 15, (Q=25) can be found in the-
same way. The line ABC in Figure VII thus represents the least cost combination of inputs for
different levels of output. This line is called the firm’s expansion path or the scale line. -

A Figure VIl FIRM'S EXPANSION PATH
25 - |
20 - | R _ |
5 5
3 |
&
: &
p & |
= & |
' ® RN : ‘
oAY N Gk | L
No=tfS,
5 N 1S 20 | /

Units of' Labour
Alternahvely, you may frame and solv@your oplmlsanon problem (of input chmce) &hrough the
standard calculus technique ngian multlpllx__er Constrained Maximisation

Max. Q(K,L) subject to : o . ‘
C = Pp.L 4+ Px.K = (cost constraint) I o
=Q(L,K) + MC - Pr.L— Pr.K) N

=@ onp=o={g-n} 0
- : . S T _
H={8 ) =0={8-n} T )
M _(C — PLL - PxK) = 0=>(C P;,L+PKK)I'I o |- (iii)

solving (i) and (ii) simultaneousiy, we get N _ - o ‘ |

8Q/0L _ Py o . e R

3Q/oK — Py :

of MRTSyr i = }—fﬁ = pprimum decision rule _ ‘

.Constrained Minilﬁisation ; o L ’ ‘ .
Mm C=P;L + PxK subject to _
Q QL, K) => (technology constraint) - o _ o . ‘
=PyL + PxK + X* [Q QL.K)] i - |
5 =M= x 9] =0 (PL.=*‘.%%)_ o e@
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'-a;;; N &[PK = A"g’%}_.::o.:} (PK = X‘g%) | ._ | | . L '-_"—-'(v)

%ﬁff = [Q}_Q(L,K)] =_0:>-[Q:Q(L,K_)] B | o = '(vi)'..

Again through similar operation's on (iv} and (v) we get

a9 ' :
MRT S x = 8 = fk = optimum decision rule
AK . .
* In other words, the decision rule in the context. of optlmum input choice rcmams unchaged :

irrespective of the naturc of constmnts

Actmty 5

Find the optimum input combination in each case giveh below:

a) Q=vVIVK

Rs. 80=2L.+4K

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

T R R L R T R R N R RS

(Ans: LK=172) =
b) Q=4LogL+8LogK = =
C=3L+9K - X ?s

" (Ans: LIK=312)

How Much of an input should be employed‘? '

‘Wouid you hlrc a-worker if the cost- -of doing so, mcludmg wages and all the bcneﬁts, is more
than- the revenue you can get by selling the output attributable to that worker? The obvious
answer is ‘no’, because it is not economic to hire him. But, you will go ahead and hire another'
unit of labour-if you can sell the added output for more than the added cost of employing that
labour, This is the criferion on wmch thc decnslon to cmploy more units of any resource should'
be based. ' :

' Marginal' revenue product of labour is defined as the additioﬁal 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. It‘ is a diminishing
function as the MP decreases, employ fore of labour. MR can be either diminishing or constant.
Marginal Resource Cost (MRC) is the additional cost to the firm for emp!oymg one moie unit

of labour. The optimum number of workers to be ‘employed is determined. by the condition; -

P

MRP = MRC.

Activity 6

- a) Review your understandmg of the concepts of Margmal Product’ (MRP‘r and Margmal
Resource (Factor) Costs (MR() :

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

L I I I I R T T T

e R R R R I N LI R R R L L T T T T T T

who receive no pay or free Wity available in a backward 4 t'a — zero mdustry area)

How does the firm decjdg howNsuch of the free input to takc S |
SRR S o

8.8 ECON‘OMIC. RECION OF PRODUCTION ": s

In the long-run, a firm should use only those combmanons of mput whlch are economlcally
- efficient. A factor should riot be used beyond a point, even lf it i’ avallable free of cost, as it will
result in negative marginal product for that factor. These input ; cﬁmbmatmuns aJe represented

by the position of an isoquant curve which has a positive slope. A poglt)!cfe]y slopped isoquant

. means that the firm will have to use of both the inputs to ma’mtarﬁ -same. Ievel c)f ‘production.
As illustrated in Figure IX the point A on Iy marks the spot where MBK O' Béyond this,
the MPg is negative. Similarly, at point B on Ip, MPf, = O and it ls«neganve thq:fc after The
lines OX and OY which are called ridge lines bound the economiic reglo /of productlon beyond
which it is economically inefficient to produce.




Figure IX ECONOMIC REGION OF PRODUCTION '
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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 progressivély '|
with each additional unit of the variable factor. The law of diminishing returns is alse 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 igcrement to output attributable
to each of the additional units of the variable factor will iéat first, decrease later, and
eventually become negative. The law of diminishing retugns is Ssi€lly a short-run phenomenon.

Let us now lock at what happens if we chaﬁgc all inpuf taneously which is possible only in
the long-run. What happens to the output fevel a: actor mmputs are increased proportionately?
This can be understood with the help of the co own as returns to scale. Under this
concept, the behaviour of output is studj en At factors of production are changed in the
same direction and in the same proportion¥Returns to scale are categorised as follows:

a) Increasing returns to scale: If° increases more than proportionate to the increase in
all inputs. ' _

). Constant returns to scale: If all inputs are increased by some proportion, output will also
increase by the same proportion.

) Decreasmg returns to scale: If increase in output is less than proportmnate to the increase
in all mputs '

For example, if all factors of production 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 input factors, we have diminishing returns to scale. .

8.16 FORMS OF PRODUCTION FUNCTION

There are five different forms of production'_function. Understanding the form is important in
‘the context of interpreting statistically estimated production function ie. empirical situation.
However, it may be worthwhile to make a passing rcference to the conceptual basis of different
types of productlon function:

a) Cobb- Douglas type

It is a lincarly homogeneous production function of dcgree one ie. subject to constant returns
to scale.

i1l




Q= QL) = AL* K1~

Where A and o are constants; 1>¢>0.

~You may note that [(x) + (1-x) = 1) _ _ \
This means if factors K and L are increased by A proportion, the output Q will also 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 _ . o ‘
Q= AL*K'« . _ _ S ‘
i) " Average products o L . | _ .
_ arEy1- o .
AP L = A( f) _ « S . . ! ‘ -
L : -
. APy = A()* ' S ; ‘
iif) Marginal products R :
. 3 . Kyi1— Y & ' . .
' MPp=xc AR = (x . §) . .
— ' L — : ’
upeg-wat=fa-wg |

* iv) Marginal Rate of Technical Substitution

- _MP _ [ « k] ! B
v) - Elasticity of Proudctio ' _ ‘ .
.1 _ MPy _ o S
A O
vi) Function Coefficient '

f;=(oc)+(1-—oc)=1Q~

vii) Production efficiency o
Tt is measured by the te ’, The firm with higher ‘A’ produces larger output of ‘Q’; high .
level of ‘A’ signifies better organisation and managerial efficiency.

vili) Factor intensity - | |
This measures the relative factor propdrtion (or 'ratio) to produce a g'ifen level to output.
Along the isoquant, factor intensity may vary. or remain constant, dépend'ng upen the.
returns to factor (short-run) and the returns to scale (fong-run)

%—_ measures capital intensity-

% measures tabour intensity

ix) Elasticity of factor Substitution
f _ _%Ain(K/L
€y = GAin(MRTSxy)
A(K/L)/(K[L)
A(MRT 851}/ (MRTSg1)
AK /L) K/L)

e K / - 1 K|
(T—a' L} T A

oy )
T T AKD)

=1
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You may operate on other forms of production to review the same set of concepts However

here it w1ll suffice to note the following.

b) CES type _ . . .
It stands for ‘constant’ elasticity of substltutmn producnon funcnon As the name Implles:
here ef remains constant The Cobb—Douglas functlon isa speaal type of CES functlon

'©) VEStype | - o
It stands for ‘variable elasticity of substitution” production function, 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 substitution.

¢) Linear type . _ o . |
At the other extreme, ef may be assumed to be inf_in'ity_, meaning that there is no limit to
factor substitution such that a multi-factor production may turn out to be a single factor

function like. . _ _ _
Q = Q(K,L) = Q = 2L, because K and L are pe;fcét substitutes.

Actmty 7 . :

" Construct a set of tables with i imaginary data to illustrate thz@ng:

' ay) Diminishing returns to a variable factor .

~ b) Increasing returns to scale ' o o O

- ¢} Constant returns to scale : '

d) Diminishing returns to scale 2 ?\

Activity 8 - _

a) Consider the production function




Estabiish the form of this function

L R T T R T T T T
e
e e e amraae s e e et e et n e et ea et e
..................................................................

L R L R R I R R I I L TR T T T T T T T T

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

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

) Consider the function

Q = 86 L{J'GI.- KO.:".‘]

Compute ‘the following:
94 : '

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

...................................................................
e T
..................................................................
....................................................................

¢) Explain each of the following proportions.

i) Factor productivity depends on factor-intensity in production.

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

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

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

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

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

...........
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8.11 OP[’IMAL PRODUCT-MIX

Hzthertﬁ we have c0n51dered the case of single-product firm, Let us now move on to the case
of |0mr product or multi-product firm. The joint-preduct case is a SpCClEll type of multi-product
firm. Most of the firms today produce a combination of products-at least main-product and its
by-products, for example, Durgapur Steel Piant produces steel and gas. In other words, you
may now assume that there is a firm which produces two products, Qy and ( jointly out of a
given fac_tor F. It is'like saying both mutton and wool are being produced out of a sheep. The
questlon is what is the optimal product mix in this case. Before you attempt an answer to this
question, you may note:
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F=F(Qy, Q3) is the transformation or production possibility function, which whe
you the produce transformation curve.

The slope of this curve 49, measures the Marginal Rate of Product Transformation

. ,AQQ

- H
? O !

Now the producer get his revenue from the mafk@_roducing and selling

n plotted gives

(MRPTQ, Q.3

both products.

Thus, his total revenue, TR = P,Q + Pg@ﬂ P, and P; are respective prjices of Q; and

Qq. We now get AB the iso-revenue curve,

\l/_.

The firm may now try to maximise the revenue subject to the constraint imposed by

ope measures the product price ratio %’;

the production -

possibility or minimise the resource use to attain a given revenue. Either way, the decision ru]e

for an optimum product-mix works out as:
foL = MRPTQ, Q2 = —L

‘This is illustrated in the diagram; correspondmg to the equilibrium condltion the
a combination of OQ1 + OQ2
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You may note that some dcgret_:. of substitutability between Q and Qz is being éssu-mc‘d. If
“more of Q; is produced out of g'iver_l-resourée, F, less of Q; can be produced.

Q.

A

O Q‘] : B / 01.

The law of diminishing returns is said to operate. Constant returns to scale will be witnessed if
the output also exactly doubles in this case. .

Actiyity 9 ;
a) Quote a couple of cxampies of joint-product or multi-p firms. Name the firm and its
products. '

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

b) Given F=F (Q1, Qy).
oF.
20;
oF
8Q2

Show the MRPTg, g, is simply the ratio of these marginal costs (measured in physical resources).

= marginal resource cost of producing Q,

= marginal resource cost of producing Q;

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

P L R R N T R A T A R I R R R A N N N I R I R R I A R A I SR )

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

- ¢ Given F =500 Q', 0.3Q? 0.7 show that 0.3 or (.7 measures product elasticity of resource
use, ef.l or e; . ' ' o '



LI R L R R I R R R I I R R R R R R I R T I e
.............................................................................

R T

d) Also estimate the elasticity of product transformation, €], in the above estimated function.
Provide an economic interpretation of ef. Note that o -

ol = . B{@1/9:)/(Q1/Qs)
T A(}JRPTQiqu(MRPTQIQQ}

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

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

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

€} Draw separate diagrams illustrating the case of :

Revenue mazimisation subject to given production pos- Resource minimisation subject to given revenue situaticn

sibility : 0 |
’ Oz @z |
: " :

o e & o } > Qs |

|
(You need to draw either production possibility (transformation) map or iso-revenue map as
the case may be). |

8.12 SUMMARY | N

Production is the process of providing goods and services that have value to consumcr’s A profit
maximising firm tries to achieve the optimum input-output combination for a given cost. In
this unit we have shown that a firm minimises the cost for a given output in order tc'n maximise
the profit. Production at the lowest possible cost requires that the addifional rupee spent on
additional output is cqual 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 c'urvcs and
the marginal rate of technical substitution of one input for the other etc. to derive the condition
for achieving the least cost combination of inputs. The production function shows the imaximum
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qunatities of output a firm ¢an produce using varlous combinations of factor inputs. An isogoant
curve indicate different combinations of two inputs which can be employed to produce a specific
level of output. An isocost line expresses different combinations of two inputs which can be
utilised for a given rupee cost. The marginal rate of technics? substitution is the rate at which
one input may be substituted for another while the same level of ouiput is maintained and is
equal to the negative of the slope of an isoquant curve. The least cost combination of inputs
for a particular level of output is reached at the point where an isocost curve is tangent to
the isoguant curve corresponding 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, '

&M RBTS = 'M == ;:—-f{'- assuming there are only two inpuis L & K. The line joining all the
least cost combmatmn points for different level of output is called the expansion path of the
firm.

The principle of diminsing marginal productivity affects nearly all types of production tunctions.
Thus, adding additionat units of any variable inpizt 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 to scale,

‘To imaximise profit in the short-run, a firm should empley a vartable inpui (say, input 1) upto
the point where the additional revenue (that anether unit of Jabonr will bring in} is just equal to
its cost, or where the marginal revenue product or labour eq®gls ifs marginal resougce cost ie.,
MRPr = MRCy,. Subseguenily we have moved from singiﬁct to joint-product case where
we have got comparable concepts like Marginal Ratg Transformation (MRPTg, g,}
and elasticity of product transformation. Howeveava not touched upon the forig of
transformation function as we have done in thz case OMfroduction function eg. Cobb-Douglas,

Leontief, CES, VES, linear types. In the case o product, the optimum decision rule works

out to he one of proportionality betwe 0,0, and the product Price ratio :,{f}; where
MRPT is the ratio or resource costs o, iomn. '

8.13 ADDITIONAL R}.«:Am@

' Adhikary, M. 1587, Managerial Economics, Khosla Publications: Delhi (Chdpter V)

Baumol, William J. 1977, Economiics Theory and Operation Analysis, (4th edition) Prentice Hall:
Englewood-Cliffs. (Chapter IT).

Bilas, Richard A, 1971, Microeconomic Theory, Znd edition, McGraw Hill Book Co.: {Chapter
6).

Douglas, Evan 1. 1983, Managerial Economics: Theory Practice and Problems, Prentice Hall Inc:
Englewood-Cliffs. '

Mote, V.L., Samuel Paui and GS Gupta, 1977, Managerial Economics: Canceprs and Cases,
(Tata McGraw Hill: Bombay)

8.14 SELF-ASSESSMENT TEST

1. Explain clearly the various facets of production decision problems e.g., choice of technigue,
“choice of product etc. :

2. Compare the case of single-product firm with that of a joint-product firm with reference to
underlying set of concepts, techniques and optimum decision rules,
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Distinguis.h between the concepts of: ‘

a) Production and Productivity _
b) Average and Marginal productivity

.¢) Input elasticity and function coefficient . . ‘

4) Returns to a factor and Returns to scale .
e} Factor substitution and product transformation ' ! '
f) Facior intensity and Factor productivity

Take an imaginai’y production function and show that it is possible for a firm to have
“diminishing returns to a factor” along with "constant returns to scale”. Bring ‘out clearly
the economic implications of such a case. ‘

Draw a comprehensive anatogy between demand analysis and production analysis,

A factory manufactures two types of machines x and y. The transformation function is given
by : ‘
foy) =x2 +2%% - xy ' '
To minimise resource cost, how many machines of each type should be produced if there
must be a tctal of 8 machines? _ ‘
(Ans: x = 5)

¥y=3

Suppose the produc_tién function is 16 Q = 65 - 2(I-5) (K-4)%. The unit prii:f': of inputs
L and K are § and 4 respectively and the unit pri output Q is 32. Determine the

maximum profit cerresponding to optimum i oice. _
{State profit funciion, 7 == B — C = (Py ' L + Pr K)
Also note that the decision variables ar K]

(Ans: L =4 : ' : ‘
- K=151 Q‘ : ‘
7r=78% _

© 1t is supgested that there is rld of difference between production function and supply

function, thoirgh one can be derived from the other. .Comment. (Treat it mathc|matically).
{Hint: See Baumo) or Adhikary).



UNIT 9 COST CONCEPTS AND ANALYSIS
Structre ' '
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9.5 Long-Run Cost Furnctions
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6.0 INTRODUCTION

Cost and revenue are the two major factors that a pr@ximising firm needs to mornitor
continously. Tt is the level of ‘cost relative to rgyenu t determines the firm’s overall
profitability. In order to maximise profits, a ﬁr to increase its revenue and lower its
cost. While the market factors determine the level Biaévenue to a great extent, the cost can be
* brought down either by producing the optim ] of output using the least cost combination

of inputs, or increasing factor productjpities, 0§ by improving the organisational efficiency. The
firm’s output level is determined by S _ '

Product prices are determined interaction of the forces of demand and supply. The basic
factor underiying the ability an%gness of firms to supply a product in the market is the cost
of production. Thus, cost of production provides the floor to pricing. It 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 line, whether or not
to increase the volume of output, whether to use idie capacity or rent out the faclities, whetner
to make or buy a product, etc. 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 to decision-making.

9.1 OBJECTIVES

. On reading this unit, you should be able to

o relate the concepts of production and costs

o define different types of costs relevant for production, planning and control
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¢ distinguish between economic costs and accounting costs
& identify the sources from where cost-advantages follow

® indicate application of cost concepts and analysis in managerial decision-making.

- %2 TYPES OF COSTS

There are many different types of costs that a firm may consider relevant for decision-making
under varying sifuations. The manner in which costs are classified or defined is largely dependent
on the purpose for which the cost data are being outlined.

Explicit and Implicit Costs

‘The opportunity cost (or cost of the foregone alternative) of a resource is a definition cost in the
meost basic form. While this particular definition of cost is the preferred baseline for|economists
i1 describing cost, not all costs in decision-making situations are compietely obvioust one of the
skills of 2 good manager is the ability to uncover hidden costs. For a long time, there has been
a considerable 'disagrcement ainong the economists and accountants on how costs should be
treated. The reason for the difference of opinion is that the two groups wani to use the cost
data for dissimilar purposes. Traditionally, the accountants have been primarily connected with
¢oliection of historical cost data for use in reporting a fig’s financial behaviour ahd position
and in calculating its taxes. The main functions of acmt%have been reporimg, sgtewardshlp
and centrol. They report or record what was happened, p t information that will protect the
interests of various shareholders in the firm, ane standards against which pérformance’
can be judged. All these have only indirect relationSkigdo decision-making, Business ¢conomists,

on the other hand, have been primarily ¢ d with using cost data in decisions making.

These purposes call for different types gf cosKdata and classification. : -

Traditjonal accounting data is not dir ly suitable for decision-making. While accouhtants still
~ rely primarily on historical cos @ gfermining the profit or loss of a firm, economists prefer to
use the opportunity cost basehn gficept for this purpose. )

The gpportuniiy cost of a resource can be deﬁned as the value of the resource in it3 next best
use, that I, i it were not being used for the present purpose. The opportunity cost is the benefit
of using a resource for the next most atiractive alternative. For example, the oppor*umty cost
of a student’s doing a fuli time MBA co:*ld be the income that he would have earned if he
had employed his {abour resources on a job, rather than spending them in studying r|manager1al
economics, daccounting, and so on. The time cost in money terms can be referred to as implicit

cost of doing an MBA.

The out-of-pocket costs on tuition and teaching materials are the explicit costs that a student
incurs while attending MBA. Thus, the total cost of doing an MBA to a student is implicit costs
{opportunity cost) plus the explicit (out-of-pocket) costs.

Accountanis typscally use those costs that are recorded in their books as representmg an actual
transfer of money. These are explicit, 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 )
econaiist uses implicit or imputed cost in evaluating a decision.

' Furthermore, in measuring the cost of resource in use, the accountant is only concerned with its
acquisition cost. But, for decision-making purposes, we necessarily talk about future costs and
revenues, and therefore, past costs have very little relevance. Also, the trad;tlonal aT:ountmg
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procedure for valuing assets on the balance sheet is acquisition cost minus depreciation. This is
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 directly attributed to production of a given product. The
‘use of raw material, labour input, and machine time involved in the production of each unit can
usvally be determined. On the other hand, there are cestain costs like stationery and other office
and administrative expenses, electricity charges,'deprcciation of plant and buildings, and other
such expenses that cannot easily and accurately be separated and attributed to individual units
of production, except on arbitrary basis. When referring to the separable costs of first category
accountants call them the direct, or prime costs per unit. The joint costs of the second category
are referred to as indirect or overhead costs by the accountants.

Direct and indirect costs are not exactly synonymous fo what economists refer to as variable costs
and fixed costs. The criterion used by the economist to divide cost into either 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’ catcgories. If variable overhead expenscs per unit are added to the direct

cost per unit, we arrive at what economists call as average@le cost.

Private Costs versus Social Costs

" A further distinction that is useful to make - éspcc@ the public sector, is between private
and social costs. Private costs, are those that directly to the individuals of firms cngaged
in re]evanf activity, - External costs, on ¢ ot%nd, arc passed on to persons not involved
in the activity in any direct way (ie., t &passed on to society at large). Consider the case
nk river who dumps the waste into water rather than
disposing it of in some other While the private cost to the firm of dumping is zevo,
it is definitely positive to the socieW It 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 water. -1f these external costs were included in
the production costs of the producing firm, a true picture of real, or social costs of the output
would be obtained. fgnoring external costs may lead to an inefficient and undesirable allocation
of resources in society. ' ' ‘ '

of a manufaciurer located on the

Relevant Costs and Trrelevant Costs

The relevant costs for decision-making purposes are those costs which are incurred us a resutt of
the decision under consideration. - The relevant costs are also referred to as the incremental costs.
Costs that have been incurred already and costs that will be incurred in the future regardtess of
the present decision are irrelevent €osts as far as the current decision problem is concerned.

There are three main 'categori'es of relevant or incremental costs. These are the prescut-period
explicit costs, the 'opportunity costs implicitly involved in the decision. and the futurc cost
implications that flow from the decision. For exarhple, direct labour and material costs, and
‘changes in the variable overhead costs are the natural consequences of a decision to 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 tull, not withstanding that the equipment may have a
useful life remaining after the present decision has been carried out. Thus, the incremental costs




of a decision to increase output level will inciude all pre_é,ent-peribd explicit costs which wilt be _
incurred as a consequence of this decision. It will ‘exclude any present-period explicit cost that
will be incurred regardless of the present decision. '

The opportunity cost of a resource under use, as discussed earlier, becomes a relevant cost while
arriving at the economic profit of the firm. This point will be explained in detail in T’he following
section. ' ' ' '

Many decisions will have implications for future costs, both explicit and implicit. If ajfirm expects
to incur some costs in future as a consequerce of the present analysis, such future costs should
be included in‘the present value terms if known for certain,

Economic Costs and Profits

Our earlier discussion of economic costs suggests that economists and accountants use the term
‘profits’ differently. Accounting profits are the firm’s total revenue less its explicilju: costs, But
economists define profits differently. Economic profits are total revenue less all cc!usts (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 cost\s’l 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 residuai'ac:@to the entrepreneur is called an

economic, or pure profit. In short: -

Economic Profit = Total Revenue — Opportu-n-idf all In_put_s

This is depicted in the following figure: v

Econo ifs Accounting Profit |
Total Revenue * mic Ot Opprotunity Cost Accounting Costs
' ( plus implicit costs, '
including a-normal profit)

An economic profit is not a cost, because by definition it 1s a refurn in excess of ﬁ'he normal
profit required to retain the entrepreneur i 3 particular line of production.

A Case o S ' ‘

Let us consider the case of Mr. Ashis Nathani who is a small store owner. He has invested Rs.
2 {akh as equity in the store and inventory. His annual turnover is Rs. § lakh, from which he

- must deduct the ;bst of goads sold, salaries of hired staff, and depreciation of equipment and
building to arrive at the annual profit of the store. When his accountant Mr. Chhagani, after
using the above approach reported the profit to be Rs. 1.5 fakh, Mr. Nathani could net believe
it and he deided to go through the books himself. He discovered that his actual profit was only

- Rs. 75,000 and not Rs. 1.5 lakh. He found 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(to hirJPself) and
mputed interest cost on his equity. The two estimates are shown below:
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Accounting Income Stadement . Econontic Statement of profit

(,f\'lr. Chhagan) - ' (Mr. Nathani)
Rs. - Rs. ) - Rs. Rs.
Sales ' 800,000 -~ - Sales : 8,00,000
Cost of Goods 6,000,000 . Cost of Goods  6,00,000
Seld _ X : Sold
Salaries 40,000 Salarics 40,000
Depreciation S 10,000 650,000  Depreciation 10,000
~Inputed Salary 50,000
to owner
———————— - Manager
Accounting 1,530,000 :
Profit o Inputed Interest 25,000 : 7;25,00{]
cost on
Equity
Economic Profit 75,000

Separable and Common Costs

Costs can also be classificd on the basis of their traceability,, The costs that can be easily
attributed ta a product, a division, or a process arc called sep%mts, and the rest are called
non-separable or common costs. The separable and common ¢ re also referred to as direct
and indirect costs. The distinction between direct and ﬂ t costs is of particular significance
in a multi-product firm for setting up economic prices 1§

Fixed and Variable Costs f ?‘

Fixed costs are those costs which in tota - vary with changes in output. Fixed costs are
assoctated with the very existence of m’s ptant and therefore must be paid even if the firm’s
rate of output is zero. Such costs as t on borrowed capital, rental payments, a portion of
depreciation charges on equipment and*buildings, and the salaries of top management and key
personnel are generally fixed costs,

ferent products.

On the other hand, variable costs are those costs which increase with the level of output, They
include payment for raw materials, charges on fuel and electricity, wages and salaries of temporary
staft, depreciation charges associated with wear and tear qf assets, and sales commisston, etc.

This distnetion-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 f_actor, wage bill is treated as the variable cost.

However, it is not very casy to classify all costs into fixed and variable. For exampie, part of the

depreciation charges are fixed, and part variable. However, it is very difficult to determine how
much of depreciation cost is due to the technical obsolescence of assets 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 fixed cost.
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‘Activity 1 | | |

a)' Give specific examples of :+ - ‘

Implicit costs: ....... e eeeaie e EEERRTEPPPRRY b et e e
Social costs: ..... ..... e e e | ........
Inditect costs: ... oviivnnin it o b e b iaeee e ‘
Sunk costs: ........ ettt _ ...... sreasnianes
Traceable costs: C et e e : ........
Common costs: i e eeaeaaas et a e, R

b) Comment on the nature of costs involved in depreciation from both economic and accounting

standpoints. | :
........ ‘
......... e AN

¢) Distinguish between historical costs and acement costs. Why is this distinction useful?

. e T
.............
|
..... e e e e e i aee e
- " oa LI R N #FF A R YRR E R LAy 44 b oo k== rwsomaEEEE L3 LU I I R R L l lllllll .- -

¢) Can all ‘direct costs’ be treated as ‘variable costs™ |
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9.3 RELATIONSHIP BETWEEN PRODUCTION AND COSTS

The coneept of cost is closely related to production theory. A cost function is the refationship
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 “yrmation
on various outputs and their prices. The cost function can thus be thought of as a combination
of the two pieces of information i.e. production function and input prices.

Let us consider a short-run production function with only one variable input. As we have already
seen in the previous unit, the diminishing returns to the variable input set in after a point. The
output grows at an increasing rate in the initial stages implying increasing returns to the variable
input, and then diminishing returns to the variable input start. Assuming that the input prices
remain constant, the above production function will yield the variable cost function which has a

shapc that is characteristic of many variable cost function; ‘increasing at a decreasiﬁg rate and

then increasing at an increasing rate. This relation between the fotal product curve and the total

variable cost is shown in Figure I.
' Figure I 0
™G .
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Varighie Cost
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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 relationship between average product and averagc

costs, and marglnal product and marginal costs. For example,

TVC =Pr. V
VG v _ Pr
AVC= "o =Prg=aw
TVC p. V _ __Pr
and M _:T'Pr'Q#—_AQ,‘AV

~ where Pr stands for the price of the variable factor and r stands for amount of variable tactor.

You may note that Pr being given, AVC is inversely related to the average product of the variable
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y ' : .
In the same way, given .he wage rate MC Is inversely related to the margmal product of labour.
We shali explore this relationship in greater detail subsequently
Activlty 2

Given Q = 100 + 0.L%- 0.0005 L®
Where Q' is output L IS labour. -

|
I
I
|
|
|
|
Suppose the wage rate is Rs. 10, and that 100 labourers are being emplo ; d

-Find t_he AVC and MC.

R R L R N I R T e e T T

L R R R R L T T T T T T
.................................................................................

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

9.4 SHORT-RUN COST FU c&ﬁs

v

I
I

Recall the concept of “time_persfctive” from Block 1. o I _
. : |

The short-run is normall dasa tlme pCI’lOCI over whlch some factors of production are
- fixed and others are variable. Needless to ‘emphasize here that these penods are not defined
by some specified length of time but, rather, ar¢ determined by the varlabl ity of factors of
production. Thus, what one firm may consider in the Iong fun may correspond to the -ehort~run
for another firm. I : '
In the short-run, a firm incurs some costs that are associated with_varialI)le fagtors and others
that result from fixed factors. The former are called variable costs and the lattey represent fixed
COSsts. Variable costs (VC) change as the leve! of output changes and therefore ¢an be expressed
as a function of output (), that is VC = f(Q) Variable costs typicatly mc!ude 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 vanableI costs associated with
“each one-unit increase in output are not constant As production begms, vagiable 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 i increasing amount for| each successive
unit of output. The explanatlon of this behaviour of variable costs lies in the law of diminishing
returns
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Table |

Total and Average-Cost Séhcdules.for an Individual Firm in the Short-Run
{Hypothetical Data in Rupees)

Total cost data, per week _ Avcragc_{osf data, per week
(1) (2) © B C) () (6) (7 (8)
Total Total Total  Total | Average = Average  Average Marginal
Product fixed  variable cost fixed  variable total cost

cost cost cost ‘cost cost
(TFQ) (TVC) ey (AFC) (AVO) (ATC) (M)
' TC= | AFC= AVC=  ATC-= - MC-=
TFC+ | TFC/Q TVC/Q TCAQ  change in
TVC - TC
change in Q
0 100 0 100

1 100 .90 190 100.00 90.00  190.00 90
2 100 170 - 270 50.00 85.00 135.00 80
3 100 240 340 3333 80.00 113.33 70
4 100 ~ 300 400 25.00 75.00 100.00 60)
5 100 370 470 2000 74.00094;00 70
6 180 450 550 16.67 ) - 91.67 80
7 100 540 640 14.29 @ 91.43 9%
8 100 650 754 12.5 325 9375 C110
9 100 . 780 880 11.1??86.67 97.78 130
10 100 - 930 1030 | /1800 93.00 103.00 150

short-run, that is FC = K. Fixed costs lude such things as property taxes, the cost of leases
on land, buildings and some types of e ment, 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 fixed
costs are Rs. 100. Note that, by definition, this fixed cost figure 'prevai}s at all levels of output
including zero: o

Fixed costs on the other hand, are not ; functign of the level of output and are constant in the

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. On the other hand, fixed costs are clearly beyond business executive’s
confrol, 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 I to 10), total cost varies at the same rate as does variable cost. Figure
II shows graphically the fixed, and total cost data of Table 1.

Per Unit, or Average Cosis

Besides their total casts, producers are equally concerned with their per unit, or average costs.
In particular, average cost data is more relevant for making comparisons with product price,
: - 189




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. It is important that we know how these unit-cost
figures are derived and how they vary s output changes.

Figure II Fixed, total variable & total cosis ‘

1.9+
0%
074

AN
0.6 : 0(,05
| o

1.5

Costs {Rs))
(Thousandsy

0.4

{} 3 _ _
“VARIABLE COSTS

TFC

i 3 _ 7 8 3 10
Quantity ' :

"TFC+TVC = TC
Average Fixed Costs

Average fixed cost (AFC) is derived hy'dlwdlng total fixed cost (TFC) by the correspondmg
output (Q). That is

_TFC : ‘
AFC = IE |

While total fixed cost is, by definition, indepehdent of  output, AFC will decline so long
| as oufput increases. JAs output increases, a given total fixed cost of Rs. 100 is obviously being
. spread over a larger and larger output. This is what business executives commonly refer to as

‘spreading the overheads’. We find in Figure III that the AFC curve is continiiously declining

as the output is increasing. The shape of this curve is of an asymptotic hyperbcﬁ

Average Variablé Costs

Average variable cost (AVC) is found by d1v1dmg total variable cost (TVC) by thL: corresponding
_ output (Q) :

Avc=TEC
190
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Costs (Rs].. )

S ) 5 6 _ 7 R g L

AVC declmes initiafly, rcaches a. mlnlmum -and then increases again.. Graphlcally, this

- prowdcs us w1th a U shapcd or saucer—shaped AVC curve, as shown in Flgure IIL.

Flgure I Avcrago ﬁxcd varlable & Margmal Costs

120 4
116 5 -

30 .
20 ]

‘Quantity.

AFC+AVC ATC

i AATC ;

“ag TMC .

Beoausc'totol .V;ariab[e cost reflects the law of diminishi—ng'rcturns 50 must the'AVC'figures -
which are derived from total variable cost. Because of | increasing returns initially, it takes fewer
and fewer additional varlable resources to produce each of the first four units of output As
a result, Varlable cost per unit wilt decline. Thus, AVC hits a minimum with the fifth unit of
output, and beyond thls pomt AVC rises as dlmmlslung rcturns necessitate the use of more and
more variable resources to produe each addltional unit of output., -

Average Total Costs

) Thcsc datd arelshown in column 7 of Table 1. Graphlca]ly, A'TC-is.found by atl'ding vertically

.Avcrage total’ cost (ATC) can be found by dmdmg total cost (TC) by total output (Q) or, by
addmg AFC and AVC for each ]evel of output. That is: :

ATC = 19 = AFC + AVC |
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the AFC and AVC curves, as in Figure IIL Thus the verticle dis

tance bci_:_éween
AVC curves reflects AFC at any level of output. 1

Marginal Cost

Marglnal cost’ (MC) is defined as the extra, or addltlonal cost of producmg one

output. MC can be determined for each additional unit of output simply by not
in total cost which that unit’s production entails : '

MC = Cha.nge in: TC _ ATC ¢
Change in Q T AQ

Qur data in Table 1 is so structured that the “change in Q” is always “1”, ;so we:
MC as the cost of one more unit of output. However, the same concept can be
situations where Q is more than 1. Arc marginal cost (over a range of output) ca
using the above expressmn _ - I i

The marginal cost conecept is very cmc:a[ from the manager ) pomt of view. Ma
strateglc concept because it designates those costs which the firm has the most
More specifically, MC indicates those costs which are incurred in the productlon
of output and therefore, also the cost which can be "saved" by reducing total ou
‘unit. Average cost figures do not provide this information. A firm'’s dec1snons as
level to produce is largely influenced by its marginal cost. When coupled w1th_ max

which indicates the charge in reventie from one more &g one less unit of Qliltp}lt,
allows a firm to determine whether it is profitable tr@l or contract its evel
Marginal cost is éhown_ graphically in Figure IT

I
a minimum and then rises rather sharply. Thirs the fact that varlable cost,
total cost, increases first by decreasing aw and then by increasing amounts

t cua_ is a reflection of, 4nd the corisequénce

MC and Margi'nal Product

The shape of the marginal
diminishing returns. If eac@sive unit of a variable input say labour, isihir{:ﬁ.
price, the marginal cost of eaCWextra unit of output will fall so long as the margi

each additional worker is rising. This is so because marginal cost is simply' the

the ATC and

> morte unit of

ng the change -

have defined
extended for-
n be found by .

rginal cost is a
direct control.

Ut by the last

i
11[; what output

ginal revenue,
marginal cost
of production.

: that marginal cost decllnes sharply, reaches

and therefore
{(Figure I).

of, the law of
at a constant
nal product of
comstant wage

pf the last unit -

(cost) of an extra worker dmded by his or her margmal product. Thus, given the price {cost).
of the variable resource, mcreasmg returns ie., a rising. marglnal product, wrll be| reflected in a
declining marginal cost and diminishing returns ie., fa[llng marginal product,!m a fising marginal
- cost. The MC curve is a mirror reflection of the marginal product curve. ThJs relationship is
shown in anure IV. 1t is clearly. shown that when ma:glnal product is rlslng, marginal cost is
necessarily falling. "When marginal product is at its maximum, marginal cost is at/its minimum.
And when margmal product is fallmg, marginal cost is rising.

Relatlonshlp of MC to AVC and ATC

It is also notable that marginal cost cuts both AVC and ATC at their mlnlmurr (Flgurc ).
‘When both the marginal 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 rebult C will attain
its minimum before the AVC. In other words, when MC is less than AVC the AVC will fail, and
when MC exceeds AVC, AVC will rise. This means (Figure III) that so Iong 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 ceased to fall and attained its minimum, but has
‘not yet begun to rise. Similarly, the marginal cost curve cuts the average total cost curve at the
192 i




Jatter’s minimum pomt Thls is because MC can be deﬁned as the addition either to total cost
or to total variable cost resulting from one more unit of output ‘However, no such relationship -
~ exists between MC and the average fixed cost, because the two are not related; marginal cost by
definition includes only those costs wluch change with output and fixed costs by definition are.
independent of output. :

Figure IV .
' TI-IE RELATIONSHIP BETWEEN PROBUCTIVITY CURVES AND cosr CURVES

 Average Product and Marginal Product
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‘Managerial Uses of the Sheri-Run Coest Concepts

As already cmphd‘;lscd ‘the relevant costs to be con51dered for decision-making will differ from
one situation to the other depending on the problem faced by the manager. In general, the
total cost concept is quite useful i in finding out the break-even quantity of output. The total cost
concept is aiso used ta 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 congepts are essential to decide whether a firm shouid expand its production or not.

Activity 3

a) Fill in the blanks in the Table below.
by Take a separate graph paper and draw all the cuarves.

-Short-run Cost-Schedules _
TFC TVC ' TC AFC AVC ATC MC

9]

1. 50 55 :

2. 50 8 25

3. 50 605

4. 13 :

5. 50 65

6. 50 18 S « 3 1134 3
7. 50 72.5 \ )
.8 50 28

9. ' 86

10, 50 45 9.5 | 9

1 S0 545 v 4.55 | 9.5 | 9.5
12. 50 65.2 N

13. 50 30

14. 50 %
15, 50 V' 17475
16, 50 162

17. 50 259.25

18, 2695

19. 50 399

20. 50 450 - 25 225 25

— Output O is measured in 000 units
- — All costs are measured in Rs. "000

9.5 LONG-RUN COST FUNCTIONS - 1m

Long-tun total cost curves are derived from the long-run production functions in which all inputs

are variable. Such a production function is represented by the five isoquant curves showing five

" different tevels of output in Figure V. The five isocost curves tangent to these isoquants at the

poinis A, B, C, D and E represent total cost on resources. Since the cost per unit of capital

(V) and, iabour (W) are assumed to be constant, these five isocost curves are. parallel to one

another, and the distgnce between them s constant along the expansion path traced out by A,

| B, C, D and E.




Taking the values for total cost and output from the expansion path .of Figure V (the most
efficient points), we can construct the following table for cost and output :

FUURE V EXPANSION PATH AND RETURNS TO SCALE

CAPTTAL

Y T

Ontput Long-rien Total Cost

() <<:2;>» (LTC)
50 150

125 | | 200
250 | - 250
300 - 300
325 - 350

These points are graphed in Figure VI as the long-run total cost (LTC) curve. The points A,
B,.C.Dand B corfespond to the equilibrium points in Figure V. Note that the LTC curve at
first increases at a decreasing rate, then at a constans rate, and finally at an increasing rate. The
LTC curve starts from the origin implying thereby that in the long-run all costs are variable and
. if nothing is produced, no resources will be used (i.e., the firm will quit the industry altogether).
. Thuss, the LTC curve is analogous to the short-run VC curve. Only difference is, while the shape -

of VCis due to the law of variable proportions in the short-run, the shape of LTC is due to the
. existenice of Increasing, constant, and decreasing returns fo scale in the long-tun.




Figure V1 |
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Unit Cests in the Long-Run Q _

Ini the long-run, costs are not divided intg fixe variable components; all costs jare variable.

" Thus, the only long-run unit cost func f interest are long-run average co t(LAC] and
d

long-run marginal cost(LMC).Th@ ned as follows : _
. _ LTC ' '
LAC= £¢ | |
ALTC Q )
LMC = Z3&~ o '
- LMC = d{LTC‘)

For the long-run total cost given in Flgure VI, these umt costs can be presented in tabular form
as follows : |

Qutp'ﬂ_t S . - Long Run Tetal Long Run - - Long Run
Cost Average Cost Marginal Cost

Q (LTO) : (LAQ) (LMC)
0 0 - -
50 : 150 o 3.00 3.00 |

125 : 200 160 ’ 0.67

250 250 100 0.67

300 : 300 ' 1.00 1.00 |

325 350 1.08 2.00 .

These LAC and LMC_and values are graphed in Figure V1I. We see, both in the tablc and in
the graph, that LAC-and LMC are U-shaped and that they are equal at the minimum of LAC.
The values of LMC are graphed at the mldpomts of the output intervals they represent.
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Figure VII : LONG-RUN AVERAGE & MARGINAL COSTS
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Long-Run Average Cost as an Envelope Curve - pO
The long-run average cost curve is sometimes shgwn as'the envelope curve of series of ali the
possible short-run average cost curves, as show bgure VI Five shorf-run average cost

curves, each representing a different sized : {orket k;f fived factors) are illustrated, aithough
many more may exist. The long-run’ ATQEWVE shows the least per unit cost at any output
can be produced after the firm hag/3 time’ to make all appropriate adjustments in its plant
size.. Consider, for example, the pro n of Q* units in Figure VIL That the level of output
could be produced with the plant sizes represented by SAC; , SACy or SACs. It represents the
optimum rate of output for the plant size represented by SAC; (i, 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 onc
related to SAC;. Q* units could be produced at a cost_'__saviﬁgs of FB per unit over SACs.

"‘FIGURE VIII LONG-RUN AVER_AG].:“E!. 'COST[ AS AN ENVELOPE CURVE

Fi

Cost
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_-If must be emphasised, first
- for it presumes,that one res

The plant size associated with SAC, is the optimum size plant because its minimum point is '

the lowest of all possible unit costs. Given the LAC in Figure VI, we can say that there are
increasing returns to scale (or economies of scale} up to Qg and decreasing returns to scale (or
diseconomies of scale) beyond Qu. The firm’s LAC curve is often called the ‘firmy’s planning
curve’. '

Activity 4

4) Why are ali costs variable in the long-run?

B) Why is the LLAC called an “envelope curve”?
Why cannot the LMC be an envelope as weli?

¢) What do you understand by “cost-efficiency”?
‘Draw a tong-run cost diagram and explain,

9.6 ECONOMIES OF SCALE -

at a '€er plant will lead to lower per unit costs in

It has been shown in the preceding section
ssively larger plants will mean higher average
U-shaped? This point needs further explanaiion.

the long-run. However, beyond some poin
costs. Exactly, why is the long-run At cu

T . i
all, tRgt the faw of diminishing return is not applicable here;
fixed in supply and, as we have seen, the long-run assumes
0, we assume that resource prices are constanl. What then,

that all resources are variable.
is our explanation? The U-shaped long-run average cost curve is explainable in terms of what

.economists call “econcimiss and diseconomies” of large scale production.

Economies and diseconomies of scale are concerned with the behaviour of average cost curve

as the plant size is increased. Economies of scale explain the downslopping part of the long-run
AC curve. As the size of a plant increases, LAC typically declines over some range of output
for 4 number of reasons. The most important is that, as the scale of output is expanded, there
is greater potential for specialiéation_of productive factors. This is most notable with regard to
labour but may apply to other factors as well. Other factors contributing to dechining LAC inclode
ability to use more advanced technologies and more sophisticated capital equipment; managerial
specialisation; opportimity to take advantage of lower costs for some inputs by purchiasing larger

quantities; effective utilisation of by-products, etc.

But, aftf;r sometime, expansion of a firm's output may give rise to diseconomies, and therefore,
higher per unit costs. Further expansion of output beyond a reasonable level may lead to
problems of over crowding of [abour, managerial inefticiencies, etc., pushing up per |unit costs.

All these are examples of internal economies and discconamies of scale arising due to the firm's
own expansion. According to Marshall, external economies and diseconomies of scale may arise
due to the expansion of industry as a whole. For example. improved infrastructure facilities due
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to industrial expansion may lead to 1educt10n in per unit costs of production 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 ‘econonties 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
yolume 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 plant.. If the same plant can produce muttiple 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, therefore, should enable manufacturers to exploit economies
of scope through product diversification. In other words, instead of increasing the scale of.
production of an existing product, the firm can now add new and newer 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 o

exploit both types of economies simultaneously. 0
Activity §

a) Distinguish between internal and external econoszca]e. Give examples.

e T L R R R R T L R R R e

A e AR AR BN I B AL AL B S S A

.............................................................................
.................................................................................
.............................................................................
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-...o.'---.'---.----.....'.--.......-.-...---....-..-..--.-----.-o..--..-.a-.._-.

9.8 COST ELASTICITY AND OUTPUT ELASTICITY

When we take costs determined’ by output, we can talk about output elasticity of costs, e On
the other hand, when we find ciutput being determined by costs, we can talk of costs-elasticity
of output, e. ' . '

| 196 ‘



- Examining these elasticities, you should be in a posmon to discover the rE]dth]’lShl
average and marginal costs.

g€ = 4C @ MC

e d@'C T AC
g —dQC _ 4c §
e TT 0@ T MCT i

D between

- In other words, given the average costs (AC) and margmal costs (MC) we can derive these
'clastlmties or given cost clastmlty and.marginal costs (or average costs) we can derive average

. costs (or marginal costs).

The economic interpret’ation of cost elasticity is the vsual one ie., the proportionate

~ the level of output resulting from the proportionate change in costs of production.
Activity 6 |
a) How.is production related to costs?

BR R v dmowonwowmomm S R KA A E TR R RN RN R A 44 b v a4 aeE R R EEE AR E RN N NN AR A AE R A AN L

R A R R R I R R R T I NI L

b} Given C = 45Q72, calculate the following for Q =2 ' L a
AC= MC= . ef= "~ el = ; o '.

g

<) In the short-run, the output elasticity o:f- avccd costs is eQu'aI'to-unity. Tru
Explain. : S R

How can that be? Explain with the help of a dlagram

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

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

R T T

L R R R R Tl T T T

change in

---------

¢ or False,

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

--------

d) The examination of cost-data of a particular firm shows that in a year, followin g upward
revision of wages the cost per unit of output pruduued by that very labour has come down.

ooooooo

.......

........




e) Identify the time pcrs'pcc-tivc refevant for each of the cost function noted. below :
Function ' ' Time Perspective
$H C =100+ 20 -
i) C =100 Q
i) C=100 0% - Q + Q°

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 total 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 function. This is explained categorically in what
follows. An understanding of the nature ol cost function is basic to the interpretation of empirical
cost situation and the designing of managerial decision based thereupon.

i) Linear Total Cost Function .
TC = a; + by Q... Where a; and by, are parametric terQw' d Q is the level of output,

= AC=G +b

2 @ g curve for a; > ( and a rising curve for a; < 0. The
marginal cost function in this case wil¥be :

MC = d_(d%ﬁ'_l =b. = constant MC Curve

ii} Quadratic Total Cost FFunction

TC = 23] + sz + CgQg

= AC= % -+ by + ¢,
dAcy | as
=gt
CdHAC) e,
@ T @

You may note that AC curve will be failing, if

[—ggnh(lz] <0 ie, Q< ()=

e
. 2
Tt will be constant for Q = \/‘;
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and it will be rising for

0>\/§

The marginal cost curve in this case will be

d{TC
o = b+ 200

d(HMC) _ d2(TC)
a@ T dgF

MC =

== 262

iti} Cubic Total Cost Funciion

TC = a3 + 5sQ + ¢3Q% + dQ°
> AC= %+ by + 0@ + d:Q?

MC = b:} -+- :ZC:-Q - 3d3Q‘2

iv) Double-Log Total Cosi Functi

TC = a4@Q®
> tog TC = log a; + by log O
AC = @be* -1)
MC = a,;b_.iQ(bd—”
Activity 7
a) Work out the following in th

Case (iii)

on

e last tw%s (i) & (v)

Case {iv)

Q-

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

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

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

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

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

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

9.10 APPLICATION OF COST ANALYSIES

The cost concepts and an_alyses 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 a few specific uses.
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Opiimuin output fevel

You may recall that optimum outpur' has reference to that level (size} of outpuf which minimised
the average cost of productien or aiternatively, for which average cost equals margmal cosis,
Consider the: following example. :

: TC=-128+60+2Q'2

_>Ac—_5~ + 6+ 2Q

dacy [ .
20 [ 42 0508

or, MC = 6 + 4Q.
setting AC = MC
[”S+s+2cz] [ —4g]> Q=5

Thus [Q = 8] is the optimum level of output {for the-short-run). Note that itis a short-run case,
* because TFC = 128, ' : . ' :

Optimum mventory ievel

saleable items. In this case, the optimum inventory. level “be¥lefined as that for which the
average cost of inventory held is af the minimum. In sy t re two types of costs invelved:
_.Carrying costs and Reorder costs. The inventory u:_tosts include storage costs, interest
costs on borrowed capital to finance stock etc, On thewBther hand the reorder costs includs

book keeping costs and telephone charges (i c. ?‘mts) some of the reorder costs also vary
with the size of the order placed (i, vz@o s “;uppose we use the following notations :

Alt productions are not immediately sold. Sometimes we ]@ui{d up inventory or stock of
he

S = Expected sale
D = Order quantity to be dé]l
S/D = Number of orders delivered
F = Average fixed costs of delivery
= (oefficient of average vartable cost of reorder
K .= Average carrying costs | _
D2 = Average inventory held between initial and termi_nal periods an&-it is assumed that the

demand is spread evenly.

The average costs of inyen‘tbry’ held can now be stated explicitly s :
[wn]. s
- [K. | +Fv.Di

Carrying costs + Reorder cost.

For deciding on opnmum 1nvcntory held,

dAacy Ix IFS
_-'——[3' Dz}“‘o => D=4/

This is a very significant derivation. This formula gives us the optimurn size of stock or what is
called Economic Order Quantity (EOQ) '
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In other courses you w1l! be introduced to more sophisticated mnventory models. éT'he simple
inventory model that we have used here, nevertheless, brings home, some mterestmg results.
For example, inventory should increase in proportion to'the square root of expc:cted sales Also
note that variable costs hHave got no impact on inventory dec151ons.

Break-even output

~ This is basically an accounting concept. The break-even chart of the ‘accountant il ﬂstrates at
what level of output in the short-run, the total revenue just covers thc total costs Letjus operate
“with our familiar algebrazc notatlons

TR=P.Q
TC=F+VQ
At b;’eak even point,
TR - TC
=»P.Q=F+VQ

orQ = F_ Total  Fized  costs
T P-V T Price— . Variable . costs per - unit

Here Q stands for Break-even volume of output; multiplying this with. pnce (P) we get the
Break-even value of output. Take ait example to Jllustratsuppose

) TR=60Q_- ' o ' _ . _

 TC=1800+40.Q - O - ,
. Then the break-even output volume = _9?%] o L
-and the break-even output vatue = = 9 x 60] ' . o ' .
also note that [P - V] = 20 is calle gontribution margin’ per unit of output, : '

- Activity 8 -

Jl.
L

a) Speed-Marine Co. builds motor boat engines. They reoently estlmated their tota! costs and
total revenue as : '

TC = 80,000 - 600 Q +2Q2
TR=400Q- Q%"
(Where Q is the numBe'i"'o'f engines pfoduccd each year)

- At what level of production will Speed- Marlne co break-cven‘? How 1 many engmes should be
produced to ma:tlmlsc profit? -

...............................................................................
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d) Why does not the_'variable { @5’ cost affécf the economic order quantity?
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€) List the factors which determine the size of optimum buffer stock of foodgrains held by the
Food Corporation of India. s :
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9,11 SUMMARY

In this unit, we have emphasised the critical role that costs play in dctermmmg the profitability
of the firm. The profit- -griented firm manager must consider both opportunity costs|and explicit
costs in order to use all the resources most economically. Although it is difficult to |have totaily
accurate 111forr'1*1t10n on its costs, 2 firm should have reliable estimates of its hxed costq how its
costs vary with respect to output over the relevant range of productlon and of whether or not
1ts costs would be fower with a bigger size plant T '

in the short—run, the toial cost consists of flxed and variable costs. Variabie cbst, and thus the -
total cost, typically increases first at a decreasing rate and then at an increasing rate. The reason
-for this type of behaviour of variable and total cost is related to the principal of diminishing
marginal produclww If marginal product increases at first, the marginal cost at erst declines
(that is, the rate of incredse in variable and total cost decllnes) However, once margjnat product
begins to decline, marginal cost increases. It follows that in the short-run, maulgirialI cost (MC), -
- average variable cost (AVC), or average total cost (AC) curves are generally [ij-shatvcd.

s.of production are variable. Thus, in
long-run total cost curve may also
at first increase at a decreasing rate, and then ipggease ™ an increasing rate. 'If the LTC is of
normat shape (inverted S-shaped), the iong-nQage cost (LTC) will also have a U-shape.
The long-run cost function may be derived from ries of most efficient short -TUl| COst CUIves
cr from an expansion path. Economies o nomies of scale arise e}ther due to the internal

factors pertaining to the expansioneouipyt by a firm, or due to the external factors such as
industry expansion. : ' '

~ The long-run is defined as the period for which all fact
the long-run total costs are identical to variable cos

esult from product diversification. Thus the scale-economies
{ volume of production, whereas the smpc.—;economies have
reference to an improvement in the variety of products from the existing plant and equipment.
These cost concepts arid analyses have a iot of applications in real world decision-making situation
such as optimum output, optimum product-mix, optimurn inventory, break.—evein output efc.

In contrast, econcmies of s
have reference to an increa

9.12 ADDITIONAL READINGS
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V. : ) S B

Goldhar, 1.D. & M. Jelinek, 1983. “Plan for Economics of Scope , in Haruard Busmess Review,
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$.13 SELF-ASSESSMENT TEST

1. Make a list of relevant Cost-concepts from the standpoint of an (i) accountant, (i} gconomist,
and (i) engineer. Take any construction company as a reference to illustrate the cost-
concepts. . : : .
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Your Management is interested in cost reductions and controb. How would you go about

" it. Recommend some steps which would yield results in

a) short-run
b) long-run

Explain clearly the managerial use of the concepts fike ‘economics of scale’ and ‘economies
of scope’. Ts it possible to reap both the economies simultaneously? Give examples.

Draw and explain the effect of internal and external economiesfinternal and externat disec-
onoruies on the firm’s cost curves.

The total cost function of a neckwear manufacturing company is estimated as TC =8 + 12
O - 6 Q + QF (where Q represents hundreds of ties produced per month; '

Derive equation for AFC, AVC, ATC, MC and plot all these costs in a graph and comiaent
on the relationship between average and marginal costs.

A fixed plant is used to manufacture TV scis. If x sets are turned ool per week, the fotal
variable costs is Rs. [31: + -:%;mz]. Show that the average variable costs rise steadiiy with
R

output. What do you expect about marginal costs of production?

Given production function.

Q=AL"K!-- o
derive the cost function. State your assumptions clearly i cnd.

[Hint - 1t is a difficuit qucs.tion. You may recall @ st equation, C = Prl + Px K and

the optimum decision rute. _
P MP ' Q

Apply these to get C = C (Q, Pr. Pg, X% a). Have patience; you should be able io dev 1]
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UNIT 10 EMPIRICAL ESTIMATES OF PRODUCTION
AND COSTS

Structure
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10.0 INTRODUCTION

For decision-making purposes, a manager should understand clearly the retationship bctween
his inputs and outputs on the one hand; and the output and costs on the other. Estimation of
the industry production function may help a manager iNjaking correct decisions of long-term
nature such as capital expenditure. The short-run proWgctipn estimates at firm level are helpful
in arriving at the optimal mix of inpuis to achigreaparticular output target. This is referred to
as the least cost combination of inputs in ‘ﬁx analysis. Also, for a given cost, optimum
level of output can be found if the prod?ﬂh iction of a firm is known.

Cost estimation for decision-maki comberned with finding the shape and placerment of the
firm’s cost curves. Both, the sho trtost function and the long-run cost ﬁmc:ti_on must be
Esrimated, since both sets ofMormalton will be required for some decisions. Knowledge of the
short-run cost functions al e decision makers to judge the aptimality of present utput
levels 'md to solve decision prablems using contribution analysis. We saw in the preceding unit
that the concept of incremental cost is fundamental to shori-run decision-makihg on cost issues.
Knowledge of long-run cost functions is important when considering the Lxgamiml of contraction
of plant size, and for confirming that the p[esent plant size is optimal for the output level that

is being produced.

In this unit, we shall discuss different approaches to production and cost estimation.

10.1 OBJECTIVES

On reading this unit, you shou]d be able to :

relate theory to empiricism
2 gel a summary-view of various approaches to EStlmdtIOI‘l economic (econometric), ac-
~ counting and engineering
e find some statistical estimates of production and cost functions
undersiand both conccptua[ and statistical dlfﬁcultles related to mea‘;urcment of such
functions .
‘& throw light on empirical determination of production and cost functions; and finally
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e identify managerial use of such empirical estimates.

10.2 SOME ESTIMATES CF PRODUCTION FUNCTION

The production funciion 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, all 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 optimurﬁ
_ input-output mix, It is for this reason that estimation of production function using other than
engineering techniques 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
function. '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
Douglas who first used it for American manufacturing sector) form to be the most appropriate.

The Cobb-Douglas production tunction, in its general form,' is expressed as -

- Q=AKL° _ . | '
where _ _ 0
Q =. Total output
= Constant (or technology factor) '

K= Capital Input ?\
. =+ Labour Input . Q~ .
-ab = exponents of Capital and jaboutyrespectively

The abave production function ca » be represented in fog-linear form :

JogQ=logA+alogK+bLogL -

Various factor intensities, factor productivities and factor elasticities can be easily computed -
from an estimated producticn function of Cobb-Dougias type. It can be easily inferred from the
above form (log-linear form) that exponents a and b are factor elasticities. Also, by adding up
the factor elasticities, a measure of returns to scale can be had.

Cobb and Douglas estimated a production function for the American manufacturing sector vsing
annual time series data for the period 1899 to 1922, Their estimated production function was :

= 1.0t LUT5 KGZ-J

Their findings suggested that the American manufacturing sector was facing constant returns te
scale during the above mentioned period. 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 labour brought about a 2.5 per cent increase in output. The
above estimated production function coufd also be used to generate isoquants for various jevels
of output, and the least cost input combination for a given output.

Empirical estimate of production functions for industries such as sugar, textiles, cement etc,, are
avafiable in the Indian context.
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Indian Cement Indusiry

One study estimates the production function facing the Indian Cement industry using time
series annual data for the period 1946-1965. [See Gupta, G.S, Production Function and Factor
Productivity in the Indian Cement Industry. fndian Journal of indusirial Relations, January
1973.] The data in value terms on inputs and output were used for estimation. He hypothesised
the following forms of production function :

V= 4 WeLKP
2) V= Ay WK &2 pg
Where,
= Value added af current prices
= wages, salaries and benefits
= fixed capital at current prices
= raw material, fuel, electricity, etc., consumed at current prices

Ay and A, are intercepts, and a, 3, / are value elasticities of labour, capital zmd raw material,
respectively.

The production function estimates are given below :

e 0.1448 _
HOQ=12WOK LLR?=0938 |
. 2) Q =114 WO,]??K&O:BQMG.OTS““R? = 0996 . '
The cement industry depicts diminishing to conturns to scale (o + B+ v < 1) during

the period 1946-65. The exponent of labour is poshagesas expected. The value elasticity of capital
s negative in the first form, and quiie low second form using raw material as a separate
factor, The negative or low, and stagisgi ally s1gmncant elasticity of capital points towards the
old technology and dilapidated mac W the cement industry during the sample period. The
high labour elasticity acted as tive to new investment in the cement industry during
thie above period. The expla wer (R} of the model is quite high ie. 0.996.

Indiar Sugar industry

In another study, G.S. Gupta and K. Patcl have estimated the production function in Indian
Sugar Industry (see Managerial Fconomics by M. Adhikary for a summary of this study) The
basic findings of this study are summarised m the following table :

Production Function ¢ = A L® K?

Region. o Sample Regression co-efficients & wther statistics
period
logA o JE} a+3 gl DW
All-India 1946-66 -192 0.91 0.29 121 93 195
1946-58 -1.79 0,92 023 115 .84 227
_ 1959-66 -5.33 1.41 0.45 1.86 97 1.32
Uttar Pradesh 1946-66 0.42 0.43 0.28 0.71 73 2.00
1946-58 T 072 0.34 032 0.66 53 1.96
<1959-66 315 0 12 0.26 147 8 2.53
Bihar 1946-66 -194 0.99 0.12 111 60 1.52
1946-58 -1.15 041 0.50 0.51 56 0.98
1959-66 360 1.27 030 1.57 63 2.70




Indian Cotton Textile Industry

The National Productivity Council {NPC) has estimated a Cobb Douglas type of productlon
function for cotton textile output (X) for 1961 and 1866

1} '1_961 - X = 0.0438 L} 054 0.018
2) 1966 - X = 0.0039 1.1011 0036

The shows that over 1961-66, textile production has become more capital-dependent.
Activity 1

a) Point out vour observations on :
i) Inter-regional variations in factor elasticities.

.............................................................................
RN RN R R R I T R R L I T I R R B R R R R N e R
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..............................................................................

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

b) What does (& + [7) show? Would you agree that our Sugar industr}; in general, operated
" under increasing return to scale ?

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

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

'¢) Can you infer anything about relative factor productivity in Sugar Industry? Give reasons
IO YOUr answer, .

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

..............................................................................
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Activity 2

8} Get back tc various empirical estimates of production function that have' been reported
earlier. Could you now think of some [imitations frem which those estirhates might be
suffereing? Be specific to the estimates pertaining to :

i} Indian Cemeni Industry ?

440 e m e e e wowaoE P rvaowm e L L I R T $ 4 r o masama I R LR
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v} Look at some latest of Indian Economic Review or other economic journals. Report-
on some of the recent estimates of production function.
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10.3 EMPIRICAL DETERMINATION OF PRODUCTION FUNCTION

Empirical estimates of a production function typically use one of the foliowing statistical ap-
proaches : '

1) Time series analysis
i) Cross-sectional analysis
iiiy Engineering analysis

Time series analysis is used in identifying the production function of the firm, and data on-
output and input is obfained relating it to different points of time. Analysis of time series data
is appropriate for a singie firm that has not undergone significant changes in technology during
the time span analysed. To develop a production function for an industry is a different problem.
Even if all firms have operated over the same time span, changes in capacity, inputs and ocutputs
may have proceeded at a different pace for each ﬁrm Thus a cross-sectional ana!ysxs may be

be linked to a snapshot, frozen in time. Instead of 1 & observations of the variables for each
year, the variables are observed for each firm jn _an'l sefSiry in a particular year. '

. more appropriate. Q
© Cross-sectional analysis deals with data collected at' ge patular time. The data thus might
st

Engineering analysis isundertaken when the ab&fe two types do not suffice. When good historical
data is difficult to obtain or is not a it may be 'possib!e for engineers or agricultural
scientists to develop data from cogtroile cxpefiments or day-to-day working experience. This
data is concerned with what the and output ought to be with most efficient combination
of raw-materlalq labour, capital et '

" Each of the methods outlined above suffers from certain limitations ;

1. Time series and cross-sectional analyses are restricted to a relatively narrow range of
observed values, Extrapo]atibn of the production furction ocutside that range may be
seriously misieading. For example, in a given case, marginal productivity might decrease
rapidly above 85% capacity utilisation; the production function derived for values in the
70% - 85% capacity utilisation range would not show this.

2. Another weakness of time series analysis is the assumption that all observed values of the
variables pertain to one and the same production function. 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 independent variables.

3. Theoreticaily, the productlon functlon mcludes only efficient (least cost) combinations. of
inputs. If measurernents are to conform to this concept, any year in which the productlon
was less than nominal would have to be excluded from the data. It is very “difficuit to find .
a fime-series data which satisfy techincal efficiency criteria as a normal case. '
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4. Engineering data may overcome the limitations of time series data but mostly they concentratc
on manufacturing activities. Engineering data does not tell us anything about the firm’s
marketing or financial activities, even though these activities may directly affect production.

5. In addition, there are both conceptual and statistical probiems in measuring Jdata on inputs
and outputs,

It may be possible to measure output directly in phys'ical units such as tons of coal, steel ete. In
case more than one product is being produced, one may compute the weighed average qf output,
the weights being given by the cost of manufacturing these products. In a highly d versified

manufacturing unit, there may be no alternative but to use the series of output values, él sorrected

for changes in the price of products. One has also to choose between * gross value’ and ‘net ;

value’, It seems better to use ‘net value added’ concept instead of output concept in es tlmdsmg
production function particularly where raw-material 1nten5|ty is high.

. The data on labour is mestly available in the form of “number-of workers employed” or “hours

of kubour employed”. The ‘number of workers’ data shonld not be used because, it may not -

reflect underemployment of labour, they may be occupied, but not productively employj:d Even
if we use ‘manhours’ data, it should be adjusted for efficiency factor. It is also advisable that

iabour should not be measured in money terms as given by expenditure on wages, bon] § efc.

the value of capital stock, is considered most appropria ertheless, there are problems of
measuring depreciation in fixed capital, changes in quality Wgdiked capital, changes in inventory
valuation, changes in composition and productivi orking capital etc.

The data on capital input has always posed serious probleEs Net investment i.e. a change in

Finally, when one attempts an econometric estiigate of & production function, one has to overcome
the standard problem of multi-collinearity am puts, autocorrefation, homosedhasticity etc.

10.4 APPROACHES TOWARD MATING OF COST FUNCTION

In the preceding unii, we have @d in detait the nature of cost-output relationship. Tt was
shown that the total cost varies dir®fly with the level of output. The knowledge of how the total
cost, average cost, and rrarginal cost behave with the level of ou tput 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 tatal cost increases with mcrcases 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 function facing it. For future planning at firm le fe] also,
knowledge of its cost function is absolutely essential. Although the exact future cost -output

relationship may not be available until the firm really goes for expansion of its output, there are _

methods theough which a firm could get approximate information of its future cost function.
The cost output relationship can be estimated by using the following three methods:

® Engincering 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 detérmine 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 production function, and
iiy The price of inputs

Given the production function and input prices, the optimum input combination for a given
output level can be determined (as discussed in the preceding unit). The resultant cost curve
can then be formulated by multiplying each input in the least cost combination by its f)rice {0
develop the cost function. This method is cafled engineering method as the estimates of least
cost combinations are provided by en;,mecrs

The assumption made whilé using this a method is that both the technology and factor prices
are constant. This method may not atways give the correct estimate of costs as the technology
and factor prices do change qubstanmliy over time. Therefore, this method is more relevant for
the short-run.

" Accounting Method

-The cost-output relationship, under the accounting method, is estimated by dividing the {otal cost

into fixed, variable and semi-variable costs. All these components are then separately estimated.
| The average variable cost, the semi-variable cost which is fixed over a certain range of output,
and fixed costs are determined on the basis of inspection aNg experience. The total cost and
the average and marginal costs for each level of output c® be obtained through a simple

arithmetic procedure
' Although the accounting method appears to be quLQple, it is a bit cumbersome as one has
to maintain a detailed breakdown of costs o eriod to arrive at pood estimates of actual
cost-output relationship. One must haveggpenignce with a wide range of fluctuations in output
- rate to come up with accurate estimat ' '

Statistical Method @ ‘

The most widely adopted method Gtermintng cost function is the statistical estimation 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 relationship. The basic tectinique of regression

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 used, we can estimate short-run or long-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 will be a short-run. Cn the other hand,

if cross-section data of many firms with varying sizes, or the time series data of the industry as
__a whole is used, the estimated cost function will be the long-run ene.

" The estimation procedure involves three steps. First, the determinants of _cdst are identified.
Second, the functional form of cost function is specified. Third, the least square method is
applied to estimate the chosen form.

. The de.erminants of cost include output, composition of output in the case of 'rnu!tiple products,
scale of operation, factor productivities inciuding technology, and factor prices. In general form,
the total cost function can be hypothesised as:

it
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- C=f{0,X)
where, C= Total costs
Q= Level of output
X = 'Other determinants of cost’
f = Unspecified function

You may recall from the earlier unit that the foIloWing four functional forms can be considersd
. for estimating the cost function: ’

iy Linear C=qa,+0Q + C:X;

i) Quadratic C =gq,+5Q+ 5,02+ C:X;
jiii)  Cubic C=a,+5Q+5,Q%+862Q% + C,X;

iv) Doublelog C=Log a,+b log Q+C; log X

With the help of calculus and atgebraic manipulations, it can be shown that the linear total cost
function would give a constant marginal cost and a monotonically falling average cost curve.
The quadratic function would yield a U-shaped avernge cost curve, and a monatonically rising
'margina! cost curve. The cubic function would result it a U-shaped AC curve and a U-shaped
MC cugve.- The double log function would imply = ‘alting (or rising) AC and a falling (or
rising) MC curve. Thus, to check the validity of theoretical cost-output refationship, cne should
hypothesis a cubic cost function. ' '

With 2l the determinants of cost and the functional fo s, the data coflection is complete, The
alternative functional forms can be estimated by ugigg theMEgression package on the computer,
The most appropriate form of the cost function .» ision making is then chosen on the basis
of the principles of econemic theory and statisticaM#ference. _

Problem of Measurement

A manager while undertaking the sta¥gtical cost analysis does confront some serious problems. .
First, in collecting the cost a ut data, he must be certain that they are properiy paired,
that is, the cost data is, in fact$ licable to the corresponding data on cutput. Second, he
must also try to obtain data on cost and output during a time pericd when the output has
been produced at relatively even rate. If for example, 2 month is chosen as the relevant time
period over which the variables are measured, it would not be desirable to have wide weekiy
fluctuations in the rate of output. The monihly data in such a case would represent an average
output rate that could disguise the true cost-output redationship. Not only should the output
- rate be uniform, but it also should be a 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 receiving necessary supplies, eic. Tc generate the daia necessary for @ meaningful statistical
analysis, the observations must include a wide range of rates of output. Observing cost-output
data for the last Z4 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 normally cellected and recorded by accountants for their own ;purposes
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 to ensure that all explicit as
well as implicit costs have been properly taken intc account, and that all the costs are properly
identified by time peried 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 to separate costs according to output in a meaningful way. One
simpie approach of aliocating costs among vasious products is based on the relative proportion
of each product in the total cutput. However, this tnay not always accurately reflect the cost

appropriate to each ontput.

10.5 SOME ESTIMATES GF COST FUNCTION

Long-tun average cost functions for 29 Indian manufacturing industries have been estimated by
v K. Gupta using statistical techniques. Flis estimates have been presented in Table 1. Students
may verify the shape of the average and rarginal cost curves by using their knowledge of economic

theory.

Table 1: Long-Run Average Cost Funciions for 29 Manufacturing Indastries in India

INDUSTRY AVERAGE COST FUNCTION SHAPE
Sewing Machines AC=76.6+139/C+.0003Q 1+
Starch AC=76.00413/0+.020 u
Electric Lamps AC=80.4+224/Q-.005Q L-
Electric Fans AC=815+302/C L
Soap AC=92.2+130/Q-014Q L
Tron and Steel AC=92.6-.0033 S-
Woolien Texiiles AC=89.5+140/CO3 -
Bicycles AC=825% 00 L-
‘Matches AC=T714 3 +.0040 U-
Paints and Varnishes ACaZ- U110 3-
. Paper and Paperboard AC-WO63/ L
Fruit and Vegetable Processing : C=82.0+46/Q+.0040 L+
Cement C=65.6+562210+H05Q U-
Ceramics o AC=78.4+348/0 L
Biscuit Making AC=89.2+143/0-0310 L-
Plywood and Tea Chests AC=86.1+151/0-0260) L-
Vegetable Gil (edible) AC=93.04207/Q-0090Q L-
Vegetable Oil (not edible) AC=100-01302 S-
Aluminium, Copper, and Brass AC=88.6-0010 S
Distitleries and Brewerles AC=67.8+349/0+9090Q U-
Chemicals ' AC=739-00020 S
Glass and Glassware AC=89.2+130/Q L
Tanning AC=95.7+83/0-0090 L-
Wheat Flour AC=91.9+54/(-.003Q L-
Cotton Texiiles AC=89.7+273/C L
Jute Textiles AC=94.4-0003Q S
General and Electrical Engineering AC=84.4+49/CG+0020 L-
Sugar - AC=85.0+124/Q+.001Q L+
Rice Milling AC=86.4+151/Q+038Q (V)
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‘Note; AC = average cost

Q = output

U = U-shaped

U— = U-shaped with flatter rising arm

L+ = L-shaped with slightly rising leg _
L = L-shaped with virtually horizontal teg
L— = L-shaped with slightly falling leg -
S—  =slightly falling straight line

S = virtually horizontal straight line

Source: Adapted from Vinod K Gupta, “Cost Functions, and Barriers to Entiv in ’.;Fwenty—nine
Manufacturing Industries of India,” Journal of Industrial Economics, November 1968, pp. 59-60.

Additionally, you may consider the following two tables summarising a few empirical studies on
cost functions, ' : '

Table 2: Empirical Studies of Long-run costs

Investigator Year  Type of Industyy Method Findings
Gupta* 1968  Manufacturing S " L-shaped in
(India) © 18 industries,
_ 0 . U»shaped i3,
' Linearin 6 -
Moore 1961  Manufacturing @ Economics of scale

(UsA)

T ——— e

Thonston 1960  Coal Mf@xg Cs Wide dispersion of

cost per ton

o~ S _

Jhonston 1960 - Euﬁ@ (UK) Cs * Declining LAC

Holton 1956 . Retailing (Puerto B L-shaped LAC but

Rico) . inputs of management

: undervalued

Barts 1952 Railways (US) . CS LAC eitner constant

' : : or falling
Lomax 1951  Gas (UK) Cs Declining LAC

9

Dean & James 1942  Retail Shoe U-shaped LAC but
' . Store (US) not because of
diseconomies of scale

* Already reported in the preceding table.
Notes:  CS = Cross section, E = Engineering Method.
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Table 3: Empirical Studies of Short-run costs

Investigator Year Type of Industry Findings =

Jhonston 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 1940 Steel Constant MC

Source: A.A. Watter’s article in Econometrics, January 1963

Activity 3

How would you explain the findings of: O
a) Gupta (Manufacturing): '

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

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

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

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

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



d} Dean & James {Retail store)

Activity 4
a) Under what specific conditions would you encounter each of the following LAC (long-run

N ' /r
LAC

average cost) curves?

Costs “

Cpsts

Output

L N

Hinf: Recall the concepts of economies and diseconomies of scale. You may aiso like to consult -
some of the additional readings mentioned at the end of this unit.

b) Draw the LMC (tong-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 -

abeve. Use the code suggested in the table. ‘

Activity §

a) How would you reconcile the findings of Yntema with those of Ezekiel and Wylie?




b) Explain, guoting appropriate examples, each of the following'diagrams:

A AC LAC .
a - - .
. . jT s Rise in costs becnuse of
%. 3./ P Eateroal diseconomiés
. 3 o -
\\ G, Iy v —AC .

£ A i o i e - i .
24 0\e 7 FhHe E]. . ’
o SLF O \l v
% \ .Q?-‘\ . !i::” _‘______,_.//
& & - . ) "y
= Oy ™ P &b 4 LAC ,
5 ”f:og““"'——’/ \-;;"JV 5 . . il Pall tn custs because of
L - - = e, / Lo
_ 's; o al ed %
" ety —— external eCoRunIes

L—-—-—--——--n-——-v——u--._._—-—-—"? it s —"':_‘-

oUEpUt outpul

N e R W E w4 F e momET e A ow AN EEFEE P N LRI R 4" mud voomoE s EoaDoEt
b B P o mom M 4 WoWowomt T omoa 4V EacéEsaaonoEE N YRR ) e m O m @ # 5 om o k3D oo R ETEAS A=

10.6 EMPIRICAL DETERMINATI QOF COST FUNCTIONS

There are both statistical as well a omic issues relating to empirical estimation of cost
function.

Statistical (metrical) issues
These problems relate to difficulties in methodology and measurement as follows : -

i) Measurement of output of muitiple products: Most atfempts to sofve this problem have
taken the form of weighting the quantity of each product by the proportion of total direct
costs that is incurred by the product. In effect, this amounts to determining cufput as a
function of costs, at least to some degree when what is needed is cost as 3 function of
output. Paralleling this problem is the difficulty ‘of measuring the size of the firm in the -
long-run studies. ' '

ii) Dealing with technology chapge:  Whenever technology changes, a new cost function
emerges. Thus no cost function can accurately account for technological change. Closely
related to this is the problem of variations in the size of the firm.

iii) Measuring costs of assets: There are problems relating to measurement of capital as a
stock or as a flow, valuation of fixed assets, inventory valuation, unaccounted value changes,
valuation of working capital, measurement of depreciation, etc. Some of these pl'oblems
bring about a debate between accounting approach, economist’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 citc. Depending
upon the use of a particular measure, a particular cost efficiency may be indicated, but
that may not truly reflect ‘economic efficiency’ (considering oppartunity costs) or ‘technical
efficiency’ (in engineering feasibility sense).

Economic (Theoretical) issues

Economic theory often mentions U-shaped nature of average cost curve, but in re!al ity, we come
across various other types like the stair shaped one, L-shaped learning curve or a fiat 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 angd the slope of

statistical cost function.

i) Operating range: Tt is possible that the assumptions of economic theory are ap-
proximately correct, but tdtal costs tend to be linear or nearly so within the practical
operating range. '

ii) Constant returns to scale: Tt is possible that the assumptions of economic theory are

- approximately correct, but constant marginal costs prevail over wide ranges of total

costs. If this is true, it means that within relevant range of the data, irlfput or factor
proportions are constant and there are no significant economies or diseconomies of

scale,
iii) Dynamic ﬂexibility: In a dynamic econ firms have to be flexible to adapt
- themselves to changing business co % . Out of experience, the firms ‘learn’ how
to take advantage of continuous techn peical progress. Thus they prevent the costs
from going up i.e. over a long r?&f output they reap maximirm “econoﬂgies of scale”

and “economies of scope”, This\€ what makes their long-run average cost downward
failing one or flat bottg @

'C{IC, 1

In other words, economi® theo Y, its assumptions and explanation can still aid out under-
standing of empirical ation. You may note that the explanations above are not
mutually exclusive. Thus € gap between economic theory and empirical cost situation
should not pose any probiem. |

Activity 6

a) Production is related to costs. Intact, cost function can be derived from estimated production
functions. If so, in view of empirical determination of production functions, can vou think
of some measurement problems relating to cost function? ' ‘

--.o--o--.-.--.---n-oo-.---n.-......-.-.-...-...-...-...-..-'---- ..........

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

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

b} Despite the problems of measurement, an estimated cost function is useful to a manager.
Can you think of some points to support this contention?

...-..-.-.-.----.-----..-..-.... ..........................................
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10,7 MANAGERYAL USES OF ESTIMATED COSY FUNCTIONS

" The estimated cosi fanction can help managers to take meaningful decisions with regard to:

1) determination of optimum plant size
2) determination of optimurm output for a given piani, and
3) determination of a firm’s supply curve

The optimum plant size, as discussed earlier, is defined in terms of minimum costs per upit of
output. In other words, an optimum plant is given by that value of K (plant size) for which
average cost s minimum, [f the long-run total cost carve i a cubic function, the resultant
fong-run average cost curve will be a conveniional [J-shaped curve. The plant level at which
the long-run average cost is minimum will be of optimum size. For a given plant, the optimum
output 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 cutpui that a firm would like to supply to the market will depend on the price that
it can charge for its product. In other words, a firm’s supply is a positive function of the product
price. To get ihe firm’s supply schedule, one needs to know  the firm’s cost funcction and its

objectives. : ;
10.8 SUMMARY g
in the preceding sections, we have highlighted the imp@c of production and cost estimation

for decision-making. Various approaches to m nd empirically estimate production and
cost functions have 4iso been discussed. Aznag has no option but to understand clearly the

relationship between fis inputs and out utput and costs to make meaningful decisions
of both operational {short-run) andsijateg (long-term) natufe. In the process, a manager has
{o biend a number of approaches- @ mist’s approach, accountant’s approach and engineer’s
approach. Though empirical estimat™ have a lot of use for managerial decision making, vet
there are both concepfual and siasistical probiems in meeting such functions. Such problems
have been discussed 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, KK, 1988, Managerial Economics, Susject Publications: Delhi (Chapter 10 & 12)
Gupta, B.S. January 1973. Article in Indian Journal of Industrigl Relations.
Gupta, V.. November 1968. Article in Journal of Industrial Economics

Mote, ¥.L., S. Paul, and G.S. Gupta, 1977. Managerial Economics, Tata McGraw-Hill, (Ch. 3).
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10.1¢ SELF-ASSESSMENT TEST | |

1 Explain clearly the managerial uses of statistically estimated
a) Product Function
b} Cost Function

2 State and explain various approaches to estimating a cost function.

3 _State and"explain the various forms of production function, using the conc pts of factor
intensity, factor productivity, factor glasticity of ocuiput and ela&.tnc;"y of facior. subsfnutlon

4 Draw and explain a few einpirically encountered cost situations.

5 Review various conceptual and statistical problems of mcasurlng ‘
a) Production Function '
- b} Cost Function
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BLOCK IV FRICE-OUTPUT DECISIONS

This block concentrates on the analysis of price-output decisions taken by the firm, given its
market environment. The analysis here is carried on the assumption that the firm maximises
- profit. In a subsequent block, this assumption will be critically reviewed and relaxed or reworked.

The present biock starts with an overview (enit 11} of the nature of competition and the form of
markets, perfect as well as imperfect. This is followed by an analysis (unit 12) of market structure
with reference to the farge group case - Pexfect competition and Monopolistic competition.

Next (in unit {3), the small group casé is analysed with reference to a variety of market structures:
monopoly, simple and discriminating, duopoly and oligopoty. We have, of course, refrained from
analysing factor market situation like menopsony and oligopsony, though some reference has
been made to pricing of services. The discussion on pricing principles, underlying various models,
has been followed (in unif 14} by an examination of pricing practices, strategies and tactics, as
observed in real world business situation. Occasionally we have attempted a brief reference to
the regutatory environment whereby market decisions are influenced by Government controls
and regulations; this has particular relevance for 4 country Ilke India. We would hk(, fo return
" to this subject subsequently.

e
&%
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UNIT 11 MARKET ENVIRCNMENT OF PRICE-QUTPUT
DECISIONS

Structure

110 Introduction

il.l Objectives

112 Factors Influencing Price-voluome Decisions
113 Obijectives of the Firm '

114 Classification of Market Structures

113 Factors Deternmiining the MNature of Comipetition
116 Barriers to Entry

1.7 The Rale of Government Policy

113 Summary

119 Key Words

11.10  Additiona! Readings

1111 Setf-assessment Test

11.0 INTRODUCTION

The price~output decision is one of the key managerial decisions. What {o produce and how
much of it to sell whom, at what price, and what discount,N§ any, constitute a set of very
important managerial guestions.” For most firms, the occalign i decide on what to produce
does not come frequently. The product line being givefpanagers have fo continitously bother
about the pricing and quantity to be sold. This cruci

the day-to-day managerial attention is referred s price-volume determination in “Managerial
Economics’.

The natural question to ask is what are 4@« o715 that govern this key decision area. Traditional
economic theory answered this in tegms of 8gmand and supply functions. This traditional analysis
assumes that firms strive towards ing their profits ahd the consumer utility. The inter-play
of demand and supply in the market rmines the price which is often referred to as equilibrium
price.,

#ion area which ocoupies so much of

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 entcring the market are just a few of these. 1n this wnit you will understand more
about some of the crucial factors that operate in the market place. In the process, you should
gain valuable insighfs into the operations of complex market structures 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 the market structures that mould competitive behaviour of
firm/industry in the real world business situations,
develop a classification scheme for the different types of market sirctures
appreciate the environment of price-output decisions by a typical firm and the industry, and
» Prepare the ground-work for an elaborate and indepth analysis of moye complex competitive

sitiations.
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11.2 FACTORS INFLUENCING PRICE-VOLUME DECISIONS = |

There are many factors that influence decisions on market variables. Let us discuss some of
~ these factors: ' . : |

Compelitors _ _ | | |

Let us look at a company manufactoring colour television sets {(CTV), say Orson Electronics.
Obviously, market demand for CTV sets, Orsons’s own manufacturing capacities and costs will
determine at what price the firm will sell its products. But, Orson will consider seyeral other
aspecis of the television market. it will study the prices and volumes of other competing brands
fike Yhilips, Onida, Uptron, and 10 other firms. The company will also be on guard 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 all of a
sudden reduce the prices of their sets. Will Orson follow suit and accept declining g'érofitabilii’y
or will it keep status quo and accept a possible fall in the market share? What is the |goal of the
company? Will it always try to maximise profits or can it sometinies accept 2 temporary beating
in the long term interest of ihe business?

|

. _ |

1t is quite clear that many and complex factors operate Og thefcompany’s price-volume decisions.
The present price embodies in it a certain propoghRof excise duties, customs duties and other
taxes. The present volume is limited by the !icepacity and also by what the market can
ear. The government policy can chang axes and duties change not only in the annual
budgei but they are also subjected fo variafigfis during the course of the vear. Licensing policy
is liberatised al one time but can b ic reltrictive at some other time. It must therefore be
recognised that in the Indian contextNovernment policy is as much important as market related

Government Policy

factors in shaping the price-v; decisions of a firm.
l
Subsiitutes and Complements ' o |

Continuing with the case of Orson CTV, what about black and white television sets (BWTV)?
You mi'ght argue that CT'V sets do not compete with BWTV sets and therefore whaf) happens in
the BWTY market should be of no concern to Grson. To an extent this is right. Byt then, one
must consider prices of related products ke VCRs while analysing the CTV market. tems like
refrigerators and scooters which satisfy different needs are competing with the limited incemes

of the customers. To the extent CTV sets and scooters stake claims on the cusI‘omc|r’s incomes,

a firm making CTV sets cannot ignore the scooters market.

We took the case of a CTV and identified the various factors that may form a part of ihe decision
premise for Orson. CTV is 2 durable product bought by a typical Indian customer _o!ncc in a life
time. A detergent powder is required daily and even a poor houschold will use some quantity,
say 250 gms, in a month. Customers perceptions of quality and price are different for CTV sets
from those of the detergent powder. |

Tn smmery, we can pow draw a list of the varipus factors that govern the price-volume decisions
of a firm’s product. Different factors will carry different weightages in different situations but
they will all to be considered by the manager. |
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Demand

Cost of production and capacity
Objectives of the firm

Nature of the product

‘Nature of competition in the market
Government policy

e & B 3 @ F

Activity 1

Describe the various factors that will affect the price-volume decisions of ‘Nirma Detergent’
Powder’: '

T Y FimEmE s I I L R P '
+a v e s s M EEEE R R P L R R A A e s n R R R
..... P T T R N R R R R I I NN RE I AL I R I L BN L LR B
....... J T R R I LI I I L R R LA L

............ e I L
...... W b e E R e e n o moAmom Ed E B R R D N D E R E N oEE T A A AR E N R D E NN R A F S EEEE S or B EELd Ut re s

P N L R

Activity 2

We normally seem to talk abou duct. What is a firm is selling a service instead? What
would be the nature of price and ould one define volume? Try and answer this question
for a firm which is in the business of investment counseiling for middle-class individuals.

haa e Pheaeaan e frr e sasaaan P hrecan s came vavaaE s ta e aeua e
Vereaaraaenns P Cesmen ey Crieara e . caaeanaa B
......... R R R R RN
..... T L I R I I I R
...... R L R e R I I L
Chee e R e eeanrares Cenae e e m e Caeneaa Wr s e a A
...... o e T D I
...... R R R I I B I
...... B R R R R ERE L R S
R R T R B senerastarsinaeran sem s, .
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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 no other goals for the firms to pursue?' Is it possible that each and
‘every action of the bussiness managers is directed towards maximising profits? Clear|'ly, business
enterprises have other goats and not every action is specisily meant for maximising ?roﬁts The
practical relevance of this goal can best be summerised in the following two statements:

"A fivm faced with several alternatives having different expected profit outcomes can usually be
counted upor to select the alternative with the greatest expected profit” (Arthur AlThompson,
Jr) |

"If a firm is absolutely reckless in calculating 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 pﬂoﬁts" (Paul
£. Samuelson), : |

A poser
In the Indian business scene can a firm get eliminated? What is the spectre of _s_ick Iﬁrms?

In fact many firms, which ought to have been eliminated from the scene, continue a5 sick umts
There are sociai and political reasons for this phenomenon. |

Alternatives to Profit Maximisation

Since the late fifties, several authors like Willia nol, Edith Penrose, F. Machlupy and others
have questioned the validity of assuming profil misation goual. Herbert Simon takes the
extreme position of questioning the very @ility of human minds working within the firms to
calculate profits accurately. He postu tes?m

"Administrative theory is peculiar eory of intended and bounded rationality - of the
behaviour of hurnan beings \@sﬁ ¢ because they have not the wits o maximise” (emphasis
added). !

The whole question of the theoritical aspects of firms’ behaviour will be dealt W1th 1n a subseguent
bock but it will be useful to review it. |

The issue can be staied thus: while understandmg the goals of the busmess firms, wihat matters
most is the principzl goal and not the enly goal. Every cne recognises that the firms worry
about things like growth, leadership position, technical innovation, market share, plubllc image
and what have you. To the extent other goals are subordinate to profits, a firm can be deemed
{o be oﬁerating in a profit maximising manner. '|

Revenve Maximisation |

There are firms where sales revenue comes first and profits next. Very often we read announce-
ments like the foliowing in the newspapers: "In 1987 our firm recorded the maximum sales
turnover in the industry and we are proud of this number 1 position”. This firm ima},r not be
the most profitable one in the industry but its revenues are the lughest in the mdr.lstr}-* and it
naturally takes pride i in its satus as number one. :

[ 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 20'2@ 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.

Other Goals

Apart from profits and revenues, firms can and do keep as their principle objectives, parameters
like market share, technological excellence, growth rate, customer satisfaction, best employer
status ete. Thus, a firm may try 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 fong as it can boast
of being the first in the industry to introduce product innovation. Lasily, we do come across
companies who stress their growth objective. Such a firm would inform the public through ari 5
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 ali 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 simultancously pursue !
all the goals and succeed? ' ' ‘
Activity 3

Rather than trying to find an answer to the above question in theory, make an attempt 1o identify
one firm in the Indian context which meets the following cpiteria:

e Maximum sales in the given industry

Highest growth rate in sales during the last dg€atg

Highest profitability in the industry for a con period of five years
Has the best record of successiul new ct introductions )
Always keeps ali the customers sz 1 163%

Has no industrial relations disp

Activity 4
What is the prmupai goal of your company? What other goals the management has set for
itself?

If possible arrange these other goals in order of priority.

.............................................................................
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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 possess a
well defined place in a geographical area or have a postal address. The Bombay Stock Exchange
is one such market with a building and an area earmarked for transacting shares, In general, a
market is a group of people and firms which are in contact with one angther for th{: purpose.
of buying and selling some product. It is not necessary that every member of the market b’e in
contact with every other, |

The central phenomenon in the functioning of any market is competition. Competitive behaviour
s moulded by the market structure of the product under consideration. It is therefore TIECESSary
to have a thorough understanding of this concept.

Market Structure -
A simpte definition of this concept can be. found in Pappas and Hirschey (1985). ‘A%cmrding
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
structare for a product nof only includes firms and individuals currently engaged in buying and
selling but afso the potential entrants, ‘

Markets are traditionaily classified into four basic tymes. are:

Perfect competition is charactcrised by a large ngnbep of buyers and sellers of an J;.ssentially
identical product. Each member of the marggl, whether buyer or seller, is so small in reiation
to the total industyy volume that he is unabl fluence the price of the product, }Wndévidual

buyers and seilers are essentially pri ers. YAt the ruling price a firm can sell any quantity,
Since there is free entry and free exit Mb finm can earn excessive profits in the long ron.

In the monopoly situzation th Wist one preducer of a product, The firm has substantial
control over the price. Further, oduct is differentiated- and if there are no threais of new
Ifirms entering the same business, a monopoly firm can manage to earn excessive profits over a
long period.

Monopolistic competition a term coined by EM. Chamberlin implies a market structure with
a large number of firms seiling differentiated products. The differentiation may be real or is
perceived so by the customers. Two brands of soaps may just be identical but perceived by the
~customers as different on soime fancy dimensions like freshness, Firms in such a market structore
have some control over price. By and farge they are unable to earn excessive profits inrthe long
run. Since the whole structure operates on perceived product differentiation, entry of Wew firms
cannot be prevented. Hence, above normal profits can be earned only in the short run.

Otigopoly is a market structure in which a small number of firms account for the whole ind usiry'’s
oittput. The product may or may not be differentiated. For example, only 5 or 6 firms in India
constimte 100% of the integrated stee! industry’s output. Al of them make alimost lidentical
products. On the other hand passenger car industry with only three firms is characterised by
marked differentiation in products. The nature of products s such that very often one finds entry
of new firms difficualt, Oligopoly is characterised by vigorous competition where firms m:jnipu]ate
both prices and volumes in an attempt to outsmart their rivals. No generalisation can be made
about profitability scenarios. T
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Twe basic parsmeiers: By now you would have noticed that all the market structures use only
fwo parameters as distinguishing factors - number of firms and degree of product differentiation.
Other factors like product characteristics and entry of new. firms are also important but these
determine the level of competition in a given market structure. We shall deal with this aspect .
in the nexi section. '

It must also be noted that all these market structures can be classified in only two fundamental
forms - Perfect Competition and Imperfert Cumpetiﬁﬂn. Under this classification Monopoly,
Oligopoly and Monaopolistic Competition are treated as special cases of markets which are less
than periect. Thus these forms illustrate the degree of imperfection in a market by using the
number of firms and product differentiation as basic criteria.

Cizssification diagrame: A convenient and effective classification scheme depiciing types of -
competitive market structures is shown in the diagram. We may now ask ourselves the question
how does the real world lock like? A close look at the diagram reveals that most real world
markets are neither perfectly competitive nor perfectly monopolistic. Most industries that we
come acress can be classified in the realm of imperfect competition.

Diagram

Types of Competition

Kind of Number of Fro- Parf of Degree of Methods of
Competition  ducers and Degree  Economy Contgol Marketing
 of Product Where |
Difterentiation Prevalent Pri
Perfect Many producers: A few agricuitur@ne Market exchange
competition  identical produris ndusiries or auction
Imperfect ' v
competition:
Many differ-  Many producers: Taotigastes, retail |
entiated many real or e, eonglo-
sellers fancied differences %tes
in product
{Higopoly Few producers: little Steelaluminium > Some Advertising and
or no difference ' quality rivalry:
in product administered
Few producers:some  Autos, machinery | prices”
differentiation of
products
Complete Single producer: A few utilities Considerable Promotional and
monopoly Unigue product © “institutionai”

without close
substitutes

public-relations
advertising

Spazres; Samuelson, Econorics, p.489.

The use of the words ‘administered prices’ should not be confused with the comman
usage of this term in India. 1t simply means price administered by the firms. Samuelson
defines it as ‘posted price” which changes infrequently.
A rider: Markets 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 thereiore
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“and commercial vehiéles.
Activity 5

have just one “Indian Railways’ catering to the entire country’s rail transport ‘needfs 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 like jeeps, cars

a) Identify monopoly industries in the public sector and private sector manufacturmg and

- services sectors.
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b) The table below gives information on so@ia’n industries which exhibit different
Fi

' degrees of imperfection in their market strucpuees. :
of competition that. is most likely to prevail

.

n the last column by specifying the type -
industries. ' )

=R SN R~ N S TOR W S

[y
[

S.Ne. Name of Industry - ?\ Number of fimrs Type of competition" o
Tractor Q‘ ' 10 _ . ‘
Vanaspatl {ghe, 2 o
Edible oif - % ' 3600 - i
Sugar _ . 326 '
Cigarettes 5 ' '
Caustic soda 24
Passenger cars 3
" Commercial Vehicles 11 :
Cement . 40 - :
10 Earthmoving equipment- 10
Soaps ' 20 :
12 Synthetic detergents 16 i _

Sources: Centre for Monitoring Indian Economy, Bombay

~¢) All the firms in the sugar and cement industries produce almost idéntical 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 governmcnt In what way the performarnce
: of these industries would differ from say the caustic soda industry where no such pnce control
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11.5 FACTORS DETERMINING THE NATURE OF COMPETITIION

We have already seen that the number of firms and product differentiatibn are extremely crucial
in determining the nature of competition in a market. It has begn tacitly assumed that there are
alarge number of buyers. What would happen if there are s:@ms producing a standardised
product but only one buyer? Obviously, the buyer would con he price, he will dictate how
much to buy from whom. The entire price-volumcn takes on a different qualitative
dimension. Similarly, product features and characteristiggefhe nature of production system, the
possibility of new entrants in a market- have pr impact on the compeiitive behaviour of
firms in a market. Since the ‘entiy’ of new digms M@s special relevance in business behaviour we
reserve it to the next section and deal issues in the present one.

Effect of Buyers @

We have already referred to the caseWfiere there is only one buyer. Such a situation is defined
as monopsony. For example, thre are just six firms in India manufacturing 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 exampie 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 ofigopseny. The explosives industry which makes detonators and commercial explosives has
three major customers: Coal India Ltd.{CIL), Department of Irrigation 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 prices and
quantities 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 form of ‘negotiation across table’ rather than the operation of
any market forces. Since the members in the whole market inclusive of buyers and sellers are
niot many: very often they know each other. In other situations, like the consumer goods, firms
have no direct contact with their customers.
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Production Characteristics

Minimum efficient scale of production in relation to the overall industry outpui and market
requirement sometimes play a major roie in shaping the markes 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 ;ﬁlant is afew
million tonnes, the entire world steel industry can have no more than 104 efficient and profitable
firms. Thus every country has only a handful of stcel plants. On the other hand, when one
- comes to rerclling mills which take the steel billets or bars as input, the minimum eficient size
comes down considerably, and given the existing demand, scveral firms can be seen to operate.

Further, the minimum size does not remain constant but changes drastically with echnologicai
advancements. When technical changes push up the economic size of a plant one n tices that the
number of firms decline over time. This can be noticed in some process industries like synthetic

fibre. Conversely, technological innovations may make it possible for smaller sized plants tc

become economically viable. In such a case of lot of new entrants come and soon the market
becomes highly competitive. Notice the persenal computer industry in india.

Apart from minimum plant size, factors like availability of the required raw malfe_riai, skilled
labour etc. can also mould the market structures. Presently, only one Indian source (IPCL)
provides ajl the raw material for plastic products, Likewise, enough skilled people are not
available work on the sophisticated machines. There factors sometimes restrict output and push

up prices even though adequafe market potential fo@sion £Xists.

Product Characteristics
Section 11.2 referred to market situations wit and detergent powder as product examples.
Both these markers have many firms and the ts are differentiated. But in fase of CTV,

there are no close substitutes {BWTV) b oor one, whereas there are many Substitutes to

a detergent powder (bar soaps, chipg, cakd). Therefore, one notices more violent competition

in the detergent market than in t arket. In the CTV industry firms are competing with
each other’s products but in the def®gent market the firms are competing with otljwr substitute
products as well. Of cours ‘@0 ay remind us of the customer income constraint Sut even with
that there should be no difficiNin appreciating the differences in the degree of co petitiveness
in these two markets. Similarly when two locations are connected by road and rail, firms cﬂgagéd
in passenger bus service are not only competing with themselves but also with an al*cmate maode
of transport. ' '

The physical characteristics of product can also influence the competitive structure of its market,

It the distribution cost is a major element in the cost of product, competition wou[F tend to get
localised. Within a given region firms would competc and make attempts to sef up several plants
around all the major markets in a bid to show their presence in 2l the territories. Simiarly, for
perishable products, the competition is invariably local. ' F '

Conflict between physical characteristics and minimum ecanomic size.

An friteresting question arises in the casc of a product like cement. For reasons of minimising
the transport costs on raw materials, most cement plants in the country are }ocatld near mine
sites. A large efficient plant near a mine site can manufacture cement at the aptimum cost, but
the local demand is never large enough. If such a plant has to sell in far away markets {from
Guijarat to Kerala, for example) the transport costs can be guite high. Customers located in
stich areas will always buy cement at a much higher price. The government partly offsets this by
using the mechanism of levy price which is thé same throughout the country.



Activity 6

a} Obiain information about the Freight Bqualisation Scheme in steel and analyse its impact
on the price of various steed products in different locations. '
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b) Describe the competitive situation in the market for a proguct with one dominant buyer
and one dominant seller. ' -
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11, 6§ BARRIERS TO ENTRY

Tn a classic book J.5. Bain (1956) analysed the character and significance of the condition of entry
in manufacturing industries. Till that time, most analyses of how competition works gave little
* emphasis to the force of the potential or threatened competition of possibie 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 antrants’.

The existence or otherwise of ‘entry barriers’ in a given industsy has profound inpact on its
performance and the behaviour of firms in it '

It has been found that the firms in an industry are always worried about the possibility of a new
entrant. if the existing number is few then the degree of insecurity wilt be correpondingly higher.
To be sure, the existing firms, especially in an oligopoly, have some advantage over the potential
entrant. But because of the threat of new entrants, the existing members cannot exploit these
advaniages (by raising prices continuously) beyond a point. What that point is and when the new
entrants wouid find it profitable to break the entry barriers are also not known. One thing is
clear, that rhis potential compefition always puts a check on the pricing strategies of oligopolists.

What can act as an entry barrier?
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Anything that reiains the competitive advaniages of the existing firms in an indul

stry can act as

barrier to those desirous of entering it. Some of the commonly encountered aspects are indicated

below.
High Initial Investment

A new passenger can plant with a capacity to assemble say 50,000 automabiles p

I AfIMUm €A4n

cost around Rs.100 crores. You krow that not many firms have the capacity to mobilise resources

of that order. Maturally, there are high entry barriers to the automobile market dy

¢ to high level

of initial invesiment. For similar reasons, one does not find too many integrated steel plants

coming up t00 often. On the other hand, it takes only a few fakhs of rupees to s

Ecenomies of Scale in Non-production Activities

Scale economies are not restricted to manufacturing. These extend to distributi
and advertising. Consumer products like soaps, toothpastes display considerablc
scale in marketing and distribution. A nation-wide presence in these industries p
efficient and penetrating distribution network, high order of brand related marks
ability to service. a fairly differentiated product line, Thus, one may find numer

et up a biscuit
making unit. The barrier on account of investment is quite low in such industries.

on, marketing

economies of
TESUPPGSEs an
ting skills and

ous focal soap

- makers but there are substantial entry barriers to a new national brand penetrating the market.

Technelogy, Paients and Research

i@aliscd technology is on

The ability to possess and commercialfy exploit certa
of entry barrier. Specially chemicals, drugs, pla

of developing a new product or a process is well Wggglstood. These are Knowledge

It is very difficulty to penetrate an indu ere a few existing firms have a s
base and a large pool of product refated ptents. New entrants in such industried

‘employees of the existing firms b @ gy2way to form a new entity.

Switching Costs

Take an industry like earthm():ng machinery. For such an industry each firm h
customers like contractors, project authorities or coal mines. Consider that a ¢
fleet of say 10 machines of a given brand. When he replaces one machine or augr
more likely the choice would fail on the same brand. For him if means a fam
known operational details, already trained operators and a host of other things i
stocks. Thus, the cost of switching to a new brand can be fairly high. These ¢
entry barriers. Along with earthmoving machines the customer also has related ¢
loaders and.dump trucks which he had purchased en the ground compatibility with
of the main machine.

Take the case of IBM. Why does every other personal computer (PC) that 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 lo
TBM has created ‘high switching costs’ in an attempt to create entry barriers.

You will have noticed that in oligopoly situations, firms should strive towards creat

€ MOre SOUrce
ﬁ e some of the industries where the difficulty
1e§ated factors.

rong research
are often the

as a few large

nstomer has a
nents his fleet,

iliar machine,

ke spare parts

sts can act as
quipment tike
a given brand

COMES ACT0ss

oped by using

vel standards,

ing high entry -

barriers, if the industry does not possess those necessary characteristics. This is precisely what

happens. If there are low enlry basriers, new firms entry scon and the profitability
firms drops. Notice the state of the pocket calculator industry. There are virt

f the existing

hﬂ ly no entry

barriers and with the existence of cheap smuggled products, it is impossible to create them. As
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a result, most large firms are almost out of this market leaving' it open for the small scale units.’
Activity 7

The table below lists some industries. Indicate in column 3 whether the entry barriers are high
or low. Give reasons in column 4. : : '

SNo.  Name of the Industry . ' Entry ' * Reasons
. Barriers '

Computer Software

' Mainframe computers
Qil-fed chemicals

CNC machine tools
Breakfast cereals -
Aluminium

"Ball-point pens _
Colour Television Sets

00 =1 Oh LA b L DD e

11.7 THE ROLE OF GOVERNMENT POLICY. *

Indian governmental policies is their ability to control price, g of production, distribution,
choice of product, location and almost evéry business decision o m. Some reference to these
have been made in the previous sections. Presently we @ the role of government policy
in a synbptlc way Later, a full vnit in Block No. 5.will goout the regulator environment in

All governments, whether in India or abroad, imp'oée taxes and dyties. What is special about the
ﬁntlb

. business deicisons:

1 Choice of the prodact @

2 Scale of production (capacity)
3 Location of production _ _
4 Choice of technology . : : o

Through its industrial llcensmg pollcles th@t‘a]- overnment has control over the following

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 available for production. Choice. of machinery is also guided by the import regulatlons
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 through various Acts and the job of detennmlng :
prices is often entrusted to the Bureau of Industrial Costs and Prices under the Ministry of

Industry. Firms in these industries are thus partly guided by market forces and partly by the
Ministry in regard to their pricing deicisions.

Apart from these, several state govemmcnts 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. Ironically, government steps in to
correct certain imperfections in the market but in the process adds a few of its own. The eXistence
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of many industries with only few firms is mainly attributable to the government policies which
have acted as entry barriers for 2 long period of time. The picture is changing rapidly. There are -
fair chances that in the future, market related forces would operate more on the price-volume
decisions of the firms than the government policy related factors. '

11.8 SUMMARY

In this unit, we have made an attept to make you understand the concept of market structure
and the impact it has on the cempetitive behaviour of firms. Various competitive situations were
defined and broadly discussed. The number of firms and the fevel of product differentiation are
useful parameters for classifying various market structures. The level of competition afso gets

“influenced by product and production retated factoss, potential competitors, number of lnayers
and their behaviour and the governmental policies.

We are now ready to analyse the various Enarket forms in greater detail. That witl be attempied in
the subsequent units in this block. As a part of the surnmary, you may now review the following
terms that we have used in this umnit.

11.9 KEY WORDS

Price-volume decision refers to that activity in a business enterprise where factors pertaining to -
the prices and quantities of a product or product range are analysed.

Objective of the flrm is the main goal towards whial pafg of managerial attention is directed.

§chave as if to make all other gouds secondary
pFofits.

Profit mantmisation in reak life implies that £
to the aftainment of a certain acceptable leve

Market structure refers to the number we disiribution of buyers and seliers in the market
for goods or service.

Perfect competition is a market sWgcture where a large number of buyers znd sellors deal in
nearly identical products. is individually so small in relaiion to the iy oniput that ali
members are "price takers',

Monopely sitsation is characterised by just one producer of a produ i or service,
KMonopolistic competition is characterised by many sellers of differentisied product,
Otigopoly situations have fewer seliers with or without the existence of product differentiation.

 Preduct differentiation refers more to the differences in products as perceived by the customers
than in real or technical difference in specifications.

‘Morgpsony is a market with only one buyer.
- QOligopsony markets have a few buyers.

Bilateral monopoly is a situation where a single seller (monopotist) confronts a single buyer
(monopsonist). '

Competition is the collective outcome of the forces generated within a given market structure (for
a product or service) in combination with product characteristics, mumber of buyers, poteniiel
cntrants and govemment policy,

Barriers to eniry refer o the obstacles that impede the entry of new firms in an industry.
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1111 SELF-ASSESSMENT TEST o

1 List and explain the factors that determine the element mmpetxtmn ina market for clther
a producf or a factor.

2 It is the nature of prevailing competition that decides the classification of a‘market into
perfect and imperiect. Based on your analysis, comment on the degree of perfection in the
foliowing markets:

a) Labour market in Dubai

by Capital market in India

¢) Computer market in India

d) Bombay stock markei -
¢) Wholesale vegetable market in a city like Deihi

3 What do you mean by the term "barriers to ent ate and explain the factors that cause
such barviers. '

4 "In theory, we talk about ‘barriers o entr}?pactice {in India), we have ‘barriers to exit’.
our sick units are not aliowed to dij atulal death”. Comment.
5 In what ways, does monopoligiic competition differ from perfect canpetmon? lec real

world exampies to illustrat SWET.

(You may re-do the same quesiion when you have run down the entire reading material of

the present Block.}
6 Review your understanding of the following terms:

a) Cut-throat competition
b) Oligopoly/Duopoly

¢) Bilateral monopoly

d} Duopsony/Oligopsony

€) Product differentiation
f) Price-volume decusmn

7 Write a lucid essay on the "Determinants of Price-Ouiput Decisions”.
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UNIT 12 ANALYSIS OF MARKET STRUCTURE_LARGE

GROUP CASE

Sitrvcture

120  Introduction.
12,1 Obiectives
122 Perfect Competition
123 - Taxation, Spatial Distribution and Perfect Competition
124 Effect of Price and Quantity Control
'1_2°5 © Monopolistic Competiiion
126 Advertising, Product Variation and Monopolistic Competition
127 Monopolistic Competition in India
12.8  Summary
129  Key Words
12.10  Additional Readings
12,11 Seif-assessment Test

12,0 INTRODUCTION

In the preceding unit, you have been exposed to the concepts of market, com pet'itiom,’ perfection,

important determinant of the structure of industry ang/or Market. For example, a

monopolistic elements ete. You must have noted that the number and size of
{of firms) case will differ from a small group case,

firms is an
large group

in this unit, we shail analyse the behavicur of and the industry when the'['c are many

(large nurmnber) seller. The terms ‘many’ aggd ‘few
meanings. No specific nuimber can be cons
with respect to the total size of the

an-industry as one with many firms!

1at we have been using so far

t no¥irm is big enough, we can conveniently
e other hand, there are instances when

n

ave relative

as a cut-off point for deciding this issue. If,

define such
the number

- of firms can be numerically la say SO, bul one firm accounts for say 15% of the market. The
behaviour of such a firm will kedly different from the rest,

The crucial parameter is the size of the constituent firms in relation to the total induﬁtry’s ouftput.

If, besides the existence of many firms, there is also product differentiation, then

onopolistic

competition will prevail. If products are almost identical perfect competition will be obtained.
While considering product differentiation, the acid test is customer perception. RcaLdiffere_noes

in specifications and performance are relevant bt acalytically, two products are di
provided the customers perceive them as different.

erentiated,

i Throughout this unit, we shall assume that the firms are guided solely by the motivation of profit

maximisation.

121 ORJECTIVES

- Having seen the various types of market stiuctures, we now propose to:
¢ analyse in greater detail the market structores with many firms, i.e. perfect ¢
and monopolistic competition,

ompetittion

o derive equilibrium conditions for a firm and the industry in a perfectly competitive situation,

» explore som¢ applications of a perfect market equilibrinm, and
® examine price-output (volume) decisions under monopolistic competition and a
relevance to the Indian context.
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12.2 PERFECT COMPETITION

A perfectly competitive market is characterised by the following main features.

e Many buyers and sellers exist that no one can influence the price.

& All firms sell identical products or are pcrcei{fed so by the buyers.

e All resources and inputs like materials, labour and capitat 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 if everything was
certain. ' ' '

The first two were aiready referred in Unit 11. The other two features are included in the
traditional analysis of perfect competition. With such unrealistic conditions no one expects to
see a real world market operating on-these lines. Why then such market structures have been
theoretically studied? This is so because the analysis of such situations gives insights into the
efficiency of resource use. It is used as a yardstick for measuring efficient allocation of resources.
To the extent real world markets deviate from this ideal case we get anidea about the inefficiency
of resource use prevailing in them. (For a lucid exposition of waste of resources under impélfect
competition see Chapter 26 of Samuelson, Economics, Ninth Edition).

Apart from the efficiency aspect, the analysis of perfect competitjon illuminates several basic
principles underlying business behaviour. It is therefore useful to study this market structure in
some detail,

Short-run Equilibritm

for resources to do so. The industry demand and supf brate in a market wherc processes
similar to an auction are in force. At the intersectigqn of (W€ falling demand curve and the rising
supply curve the market price of a commodity fo particular period is settled. Being too
small in relation to the total industry’s out ery hndividual firm and the buyer have to accept
* this price. From Figure 1 it can be seen th price P and guantity Q ihe industry’s equalibrium

Figure 1: Perfect C@ion - Industry Short-run Equdibrium
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is established. If the price were higher than P, excess supply would come in forcing it downwards.
Conversely if it were lower than P excess demand would prevail pushing it up. For an indjvidual
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 confrented with a horizontal demand curve at
the height P. Since ail the cutput can be sold at P, an extra unit of gutput can also be sold at the

same price. Thus, for the firm, the demand curve, the average revenue curve and the marginal
revenue curve are identical. We therefore have

P = AR = MR

Maximum profits will be obtained at the output rate where marginal cost MC equals marginai
revenue MR, This has to be so because if the cost of producing an additional unit is less than
what it can fetch in the market, then profits can be improved by producing and selling it If,
' however, it costs more to produce that additional unit than what it earns, the firm would be
better off by not producing it, Thus, when MC = MR, the tirm is in equilibrivm producing an
output Oy as indicated in Figure 2. It has been assumed that the firm is confronted with a U
shaped cost curve. ' ' '

~The firm takes the market price P and produces that guantity Q) which equates MC and MR
50 as 10 fulfil the objective of profit maxdmisation. The quantum of profit is indicated by the
shaded area in Figure 2. '

Figure 2: Perfect Competiik@m Snort-term Equilibrium
Price/Cous :
AN

P AR=MR

™
Pl

O ) Ot Qusantity

At the output /1 the total cost is @ x € which is nothing but the area of the rectangie 0@, C5.

‘Total revenue is P x Q, which is eqgual to the area of rectangle OQ,C,P. The difference
between total revenue and iotal cost is the profit as indicated by the rectangle BCC,P.
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Hinstration

Imaginc a firm operating in a peffectly competitive market. The following data are a&aiiablc.
Price P = AR = MR = Rs20/- Unit " o

'I‘Ofal cost function is C(Q) = 8+170 Q-402+Q5.

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 available if the first derivative of the total cost function is
obtained. Thus, '

MC = ﬂ@mw 8Q +3Q”
Miximum profit will be earned when MC and MR arc equal:

20 = 17—-80+3Q°

Solving this equation gives two vatues for (J: -~- and 3. itis obwoua that negatwe outpust cananot
be produced; hence at Q = 3 the firm wiil m(l.lel‘i(‘ profits. Total revenue will be Re. 60 and
total cost Rs. 50(8+17X 3 4><9+27) The maximum profit at the output of 3 units is Rs.10.

Long-run Equilibrivm

§ o firm in a perfectly competitive
fric profit and represents an above-

The shaded area BCC,P shown in Figure 2 is the pr
" industury earns in the short-run. This is defined gg econ
normal profit situation for the firm. A normai p defined as & rate of return on capitat
which is just sufficient to attract the inve; t ndtessary (O Set up -ana operate a firm. i s
customary to include normal profit as-a parwQt ceonomic costs”. Thus any profit which is more
than whatever is already included ag sment of cost becomes above-normal profit.

Over the long-run, any such positive economic profits will atiract new firms in the indusiry or
an expansion by the existing firms or both. As this happens, the industry supply gets expanded
depressing the price of the product. Long-ran equilibrium will be reached when each and every
firm operates at a level of output that minimise average economic costs of producing it (which

_inciudes normal profit). Under this condition price will equal not only margina! cost but also
average cosf. '

P=MC=AC=MR

" This tong-run equilibrium situation is depicted in Figore 3. It must be appreciated that ag long
as the price is above AC there is room for above-normal prefit and hence new firms will enter.
Conversely, if for some firms the AC is above the price, they will not cven carn the minimum
incentive to stay in business {(normal profity and will fold up shop in the long-run. When every
firm is making just the normal profit, no new firms enter, none ol the existing firms guif and
equilibrium prevaits. The industry as such is in equilibrium when no firm is earning above-nermal
profits. '
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We have just see that a profit maximising firm will produce that quantity-at wh

P ~ ; P=AR=MR=(MC=AC)
! _

ch the marginal

cost equals the price. Suppose in a particular short period the market price is lower than the
profit maximising level. What will the firm do in such agituation? Since the firm| is a price-taker,
08

wilf it just accept the consequences? Its response end on how low the
iow that the firm is unable io recover its variap
a loss egual to its fixed costs since these ca

‘run the show’ in the short run is to recover it

In the shert run, the supply curve of f%’a perfectly competitive market wi
that portion of the marginal co e that lies above the average variable cos

friable costs. This gives us the

price is. If it is

e costt will siply stop prodmction and incur
Be escaped. The crucial poing for the firm to

following result:

| correspond to
" curve. As long

as the price exceeds average variaMe cost, every unit of output provides some profit contribution
" which can be applied to cgfefixed costs and earn some profit. The point at which the price just

covers the average variabieN§og#is known as the "shut down point™ implying if p

ice drifts below

that point, the firm will stop production in the short-run. In the long-run where all costs are
variable, price dogs cover AC = AVC = MC at the point of perfectly competitive equilibrium.

Figure 4 represents various situations for such a firm. The supply curve {MN3} is indicated by

the portion of MC curve above the minimum point of the AVC curve.

Costs

Figure 4: Supply curve
N . MC
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Activity 1
Scrutinise Figure 5 and explain the response of a firm al various pri;cs indicated by the dotted
lines.

Figure 5

Price/Costs

Y

o,
o0 0 - Quantity

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

In the tong run, all costs are variable costs, machines can be bought or scrapped, new workers
can be hired or the old ones fired (provided the unjon agrees!). Accordingly using the same
principles, that portion of the firm'’s long-run marginal cost curve which lies above its long-run
average cost curve (fixed plus variable) represents its Iong-run supply position.

Activity 2

Ajay enterprises is small firm in the stee| office chairs industry which is perfectly compeftitive.
The market price of each chair is Rs. 640 and the company’s total cost and marginal costs are
given as:

C = 2400 — 20Q* + Q°
MC = 240 - 40Q + 30
A normal profit is @n(:luded in the cost function.
a) Determine the profit maximising output, average cost at this ontput and the t_otal profits.
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b) " 1If this firm is typical one in the industry, is the industry in equilibrium? Oive rea
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12.3 TAXATION, SPATIAL DHSTRHBUT@AND PERFECT COMPETITION

Spatially Distributed Firms ' ?\

Consider an industry with 100 fier!yare tocated in Faridabad and fifey in Jaipur. New
Delhi is the only market for t rodilet. It costs Rs. 6 to transport one unit of
from Faridabad to Delhi whe transport cost goes upto Rs. 10 if brought from Jaipur.

All the firms in both the locationr™dperate under identical production and cost conditions. The

cost function for a typical firm is given as

C = 05Q2

the output

But, transport costs have to be [nc]uded.if the product is to be sold. If Qp and Q; are the

quantities for the representative firms in two locations, the cost functions inclusive ¢
costs can be represented as

Cr = 0.50%+60F

of transport

Cy = 0.5Q% + 10Q;

- All the firms in both locations are profit maximisers and hence would equate’ thei
costs to the price prevailing in Delhi.

If P is the price, the equilibrium condition for a typical Faridabad firm is
P=MC=Qpt+6

Similarly, the Jaipur firm must have

P=MC=07+10

ir marignai




What happens if the price is less than Rs. 67 Olwioﬁsly, there witl 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 less than Rs. 10, only the Faridabad firms would supply and the Jaipur firms would abstain
“from servicing the market. '

At a price of Rs: 10 or more, all the 100 firms will compete in the market. The aggregate sunp]y
funct:on will be

S=500p +500Q;
= SI{P-6) + 50(P-14)
=100 P - 800

Suppose the aggregate demand function is
> = -20P+1600 -

The Market equilibrium will be reached when the aggregate demand equals the aggregate supplv.
~ Thus

100 P - 800 = - 20P+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 and4bat in Jaipur 10 units. Notice
that 14 X 50 -+ 10 x 50 = 1200. As regards profits for a ad fiem, we have

Profits = Total Revenue - Total Costs O
=P xQ —(0.50% 4 6Q)
=20 x 14 — (0.5 x 196+6x?~
= 28(} - 182
= 08 ' Q“

Thus each firm earns a profit of Rs ou can check that the firms in Jaipur make only Rs.
5t in this deal. : '

A fairly simple conclusion emerges from this analysis. If all firms are operative under identical
cost conditions, output and profit are inversely related to the Jevel of unit transport costs.
Faridabad firms not only supply more quantity but they also earn more profit. In the long-run,
you should therefore expect that either more factories g{,f set up in Faridabad or the Jaipur ones
rransfer their machinery to that favourable location er a little of both.

Suppose now that the firms in Jaipur organise under the banner of JIMA (Jaipar Manufacturers’
Association) and represent their case before the Deihi Administration (DA). After a lot of
persuasion the DDA passes a 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 Jaspur will receive a subsidy of Rs.
2 per unit. :

Activity 3

In the above cxample, after the imposition of entry tax and subsidy, both the locations after
identical quantity of supplies and the customer does not suffer. What else happens? Why?
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Taxation

Suppose a perfectly competitive industry consits of 10{ firms with identical cost functions.

C=01Q%+Q + 10

Assume usual profit maximising behaviour

P=MC=02Q+1 ;
Thus if P is less than one, no supplies can be made a Mot other prices the supply function can

be derived as: O .
P=02 1 ‘
3P =)+ : .
. Substituting S for the quantity sQﬂbWe have, ‘
1 ' :

! S %5

..,For the entire industry consis ng of 100 firms the aggregate supply function is
S = 500P - 500

If the demand function is

D = —400p+4,000

then the equilibrium guantity and price for the industry can be seen as
P~=51D=8=2000

Now, consider that a sales tax of Rs. ‘t’ per unit is imposed. This is called ‘specific’since it is
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%2 4+ Q + 10 +1Q
= 0.10% + (1+1) Q + 10

The induostry supply function will then be

S = 500(p - 1) - 500




The equilibrium price is given as

-400 P + 4,000 = S00 (p - t) - 500
or P=5+5/0t

If the tax is 90 paise per unit then
P =55, D=§= 1800

et us analyse this resulf. Even though the tax is 90 paise, the price has increasedonly by S0
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 supplied 20 units (SP-5, 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 Rs.22.40. The sales tax collection for the gavernment 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 could impose a tax on profits at the rate of 54% and collect exactly
Rs. 16.20. In this case the firm’s after-tax profits will be RsNJ3.80. But then, more customers
can be served, since at Rs. 5 market price the total quanf¥g wduld be 2000.

Can we, thérefor_g, conclude that it is better to im @ % tax on profits since only 100 firms
get reduced profits compated to 200 customers gointwwAthout the product in case of sales of 90

paise? Can you compare the agony of 100 fir ih the misery of 200 customers?

12.4 EFFECT OF PRICE AND%QTHTY CONTROL

Let us now analyse a case typi@und in the Indian context. Ttems of daily consumption
like sugar are made available to tiWfcustomers 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 confrol’ . A par{ of the output is sold in the free market while a part is released to the
ration shops at ‘fixed price’. Every manufacturer supplics Icvy sugar to the government at the
levy price and subjects the remaining amout to the market forces.

As an example, imagine that there are 100 firms in the sugar industry each having an-identical
cost function: :

C = 0.10%+0Q+10
. The demand for sugar is represented by
D =-400 P + 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 equitibrium the
price of sugar wiil be Rs. 5 per unit, the industry will 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 a 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 action, the demand function is not affected and the costs are any way not
going to change, What is the outcome of this policy?

Approach this problem in the following manner. Obtain the solution for {ree ma:FJ_et price in
identical fashion with the only change that the MR for each firm will now be ‘

(3) X (8) + (TP

This is 5o because 30% of output is soid to government at Rs. 4 and the P that L’OLE get in
market is available for the balance 7(%. Using this MR value it can be seen that each firm will
sefl 19.2 units in free market at a price Rs. 5.20. Since 19.2 is onty 70% of the total output, the
. part sold at levy price of Rs. 4 is 8.23 units. Thus each firm is compelled to produce IZ’?.I-‘%?} units

for maximising profits. The situation with this price- quantity coniro! is compared with the total
free market in the table below: ' ' ‘

Items _ Free market Dual Price
Price per unit . Rs. 5 Rs, 20

o Rs. 4.00{Levy)
Equilibrium quantity per sugar mill Rs20 Rs27.43
Industry Qutput Rs.2000 : Rs.2.743‘
Profit per sugar mill ' Rs.30 Rs.20.20

The consequences of this dual-pricing policy can now b@mr each party it operaiion. The
total industiy produces more sugar but carns less geafits. CffStomers whe want ‘norJe guantities
of sugar than what the ration shops provide hav v them at a higher price, Some people
whao could not afford any guantity at the old equiliim of Rs. 5 are now in a position to buy
some at Rs. 4.

Reflection: Sections 12.3 and 12.4 h: us realise that although perfect competition rérehr
exists in real life, the analytical jgeth developed within the arnbit of perfectly competitive
market can throw light en im issues of public policy. Do not treat these examples and

itlustrations as what actually happefis. However, the direction of decision-making caﬁn cereainly
be understood if such economic analysis Is employed. '

' 12.5 MONGPGLISTIC COMPETITION | | \

We now know that many firms selling differentiated products provide the essence of monopolistic
competition. Each firm in the industry strives hard to differentiate its products from the
competitors be it soap or toothpaste or toy. Products of no two firms will be perceived as
identical. This perceived differentiation gives each firm an element of control over rice it
.can charge. At the same time, the firm cannot expect to reap the benefits of a differentiated
product teco long since others can always duplicate the effort albeit with a time lag. Similarly,
the price variation between two competing brands of a given product is also not IOT large.

Monopolistic competiton therefore has several ihteresting aspects. The nature of competition is
not restricted fo variations in price and volume but extends to promoiion, distributi | 1, research
and development aiso. Cross elasticities of demand for various products are fairly high. This
means that 2 smali upward variation in the price of say ‘Colgate’ may tempt many of it customers
to switch to ‘Promise’. If this happens, ‘Colgate’ may not revise its price downwards but instead
would change its advertising or innovate on the produci features so as to convince the customers
that they are geiting ‘more value for their money’. As a resuit, you will notice that ‘products in
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such market are close substitutes to each other.

All these elements reflect in a downward sloping demand curve for each firm in a monopolistic
competitive situation. This is in sharp contrast to perfect compeimon where zach finn faces
horizontal demand curve,

Eguilibrivm in the Shord-ran

Figure 6 depicts the profit-maximising price-volume refation of a firm in a situation of mornopolistic
competiton. '

Figure 6: Short-run Dquilibrias of a firm in Mon@poaiétic Competition

Price/Costs
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For the sake of simplicity, the demand (which is nothing but the average revenue AR} curve is
assumed o be linear. 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 usuat U shaped structure of costs.
The equality between MR and MC provides the equilibrium price-guantity combination, The
maximum profit is indicated by the shaded area,

Suppose the firm’s demand function is
P = 11,100 - SQQ
and ihe total cost function is
C = 400,000 + 360 Q - 30 Q7 « Q°

'For this firm, let us equate MR and MC

Total Revenue = Price x Qua_nt_iry
Px G =(i1,100 - 360)x Q
= 11,100 Q - 30 Q?

TR
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~MR = d(TR)/dQ=11,100 - 60Q
MC = 300 - 60Q + 30

MR = MC implics

11,100 - 600 = 300 - 6OQ+3Q2
or 3Q% = 10,800

oF & = +60, —60

Since output cannot be negatwc the profit maximising volume is nlamrall,F 60 units. At this
output, the price wili be (11,160-30 x 60) or 9,300. Please notice that at a volume of 60 units
with a price per unit of Rs. 9,300 the profit for the firm is Rs. 32,000 during that period.

Conditions of Supply

Intense competition, freedom of entry (or the existenice of low entry- barriers) often make life
difficult for firms in suck an industry. What happens if a given period offers weak demand?
Whether the firm supplies any volumes at all or decides to close operations will depend on
whether it can get price enough to cover its variable cost. The MR = MC rule yields maximum
profit but the maximum that a firm can obtain may as weli be negative. Generally, firms would
not close down so tong as variable costs can be covered by the equilibrium price obtained through
the equality of MR and MC. When even that becomes difficult a product line may be dropped
temporarily. But, there is a danger of the customer forgeg{ing about that brand once it is out
of the market for a while. The advertisement expendi@quired to restore the brand may
have to be reckoned along with the decision to 1ggpen product line. Alternatively some
more differentiation could be added t¢ a produhich case it would face a new demand
function. Notice ‘Tomco’ launching a detergent poWeef for exclusive use in washing machines to
supplement the sates of the regular product. market segment was created, thereby putting

the company at a slight advantage. Y@: ill Rave also noticed that just after a few months one

more company (Levers) came out r product dampening the advantage.

These are normal happenings@rical monopolistically competitive market. Since each firm
faces a unique price-volume-prom¥tion mix, the concept of an ‘mdustry supply; function becomes
ambiguous. Indeed, non-price competition is very prominent in such markets. In the short-run,
the total industry demand for all types of, say shampoos, will nof change. Yet, market shares
can undergo some changes. Rather than fighting the market battie on price and end up with
low profits, firms-choose to compete on non-price related factors-mainly promdticn and product
variaticn. We will have something to say on this later.

Long-run Adjustments

Long-run adjustments in a monopolistically competitive market can be compared to -those
observed under perfect competition. Many producers are in the market, often seiling closely
substitutable products. Any above-normal profit would invite new eatrants and the firms will
have to innovate almost continuously to maintain that position. Theoretically normal profits
should previal in the fong-run. Since the very concept of an industry is rather 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 allow too many firms to
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 small margin. Although entry-barriers are not too high some firms cari manage
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to keep a lead over the others in patentmg some umque product features, thereby acqumng a
competitive advantage even over a long:term honzun

In summary, no clear-cut rules of behavlour can bc formulatcd for a market whlch is
characterised by monopoiistic competition. '

12.6 ADVERTISING PRODUCT VARIATIONS AND MON OPOLISTIC COM PETITION

Advertismg

© We have already seen that non-price cdmbetition 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 jt does not come free. Any expenditure on promotion pushes up the cost
curves. Whether or not that has any impact on the demand curve is uncertain at the time of
launching a promotional campaign. One only hopes that the expenditure so incurred would
rosult in higher sales at given prices or hopefully even at higher prices. Again, rival firms do not
keep quiet; they also have their own promotion strategies. In some cases, a great portion of sales
‘promotion efforts by firms are self-cancelling; one firm's actions are matched by rivals resulting
in only minor gains in sales and output. In such instances, unit costs go up all the same. Ideally, :
firms would like to have increased sales so as to more than cover the promotion expense leading
to a net gain in profi'tability; 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 finally materialises cannot be forecast with'@certainty; :

Preduct Variation

Like -advertising and sales promotion, this is also an % with uncertain outcome. Firms

introduce variations in order to inject an elemen ifferentiation into their products. Whether .
or not market perceives it that way is the real tesidf a successful product variation move. The
use of market research in such decisions i fore gaining wider acceptance. The attempt is to

have an idea of what features the customeRgvants before introducing any variations. Similarly,
product related research gets used @ ing somcthlng new to the customer which he may not
have perceived earlier. ’ :

All such efforts are costly. Whether product rclated or market oriented, research entails ex-
penditure, That p'ushcs' up costs. The effect of incurring these costs is. quite analogous to the
effect of promotion. The actions by 'diffe_rent firms vary according to their perception of what is

: vélued by the customers. Some firms adopt product variations which appeal to price-conscious
customers (Nirma). Other firms wouid prefer to cater to the market segment desirous of high
quality goods (Surf). Still other firms may pursue an intermediate strategy and have a product
in between the two ends. Product variation is essentially a differentiation exercise related to the
market segments to be serviced and the perception of the customers in each of them.

Before we go te next section, it will pay you to recapitulate that in terms of revenue and cost
conditions, though a perfectly competitive market differs from a monopolistically c'ompetitivc' '
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 nio 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"rn'onopolistic. InF igufc 7 and Figure 8, we have illustrated
the long-run situation in perfectly 'cdmpetitivc and monopo'listical]y competitive markets. You
may contrast the two situations in terms of Figure 9 where the relevant feamrc of Flgurc 7 and
Flgure 8 are combined.
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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 industry’s equilibrium condition (AR = AC) are satisfied at single
point C, whereas in a monopolistically competitive situation, (Figure 8) the "double conditions”
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, — Pp.:') and the scale of cutput, smalier (by
Qme — @ p.) under monopolistic competition than under perfect competition. The volume
(Qme — Qpe) Is the measure of “excess capacity” associated with monopolistic competitior.
Such excess capacity is zero under perfect competition. Also note, under perfect compctition,
(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 dlﬁ'ercnce measures the "degree of 1mperfect10n

12.7 MONOPOLISTIC COMPETITION IN INDIA

The previous"uﬁit referred to the aspect of government policy acting as an entry'-barrier in several
industries. Beside, the growth of entrepreneurship is also a crucial element in the Indian context.

Until a decade or so ago, even products like soaps and foothpastes were characterised by
oligopolies. For some reason, new firms just did not enter into several product lines despite
favourable government policy. It is only since the 80s that gne finds competition hotting up in
the country’s markets. Product variations, aggressive promotioal campaigns, and easy entry of
new firms are now commonly' encountered in several consWgg goods industries.

Activity 4

Identify two product groups where monopoii%mpetition can be found in Tndia. Describe

the competitive behaviour of the fir hese®over the last one year (short-run) and over the
last three years (long-run). What shap®the competition would take in the near future? Please
feet free and write a speculativ hased on preseni facts.
. : 257
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12.8 SUMMARY

In this unit, we have made an attempt to make you understand the market forces
in perfect competition and monopolistic competition. The perfect competition 15 no
idealised market envircnment. Though rarely found in reality, a systematic analysis of t

distinguishing features of monopolistic competition. Each firm is moreworriedibout diffe
its products to improve its distinctiveness and thereby gaining some competitive advantag
perfect competition; no clear-cut soiutions or prescriptions can be recommended.

nperafing
oubt an
is market

e, Unlike

Even the concept of an industry is a little vague because no two firms are producing similar
products. Naturally, anticipating markct and understanding castomer perception assuxz{e greater

importance in monopolistic competition. Keeping this in mind you may undertake a ¢
between two market situations and thereby comment on the optimality of the equilibrium

mparison
attaimned.

12.92 KEY WORIDS

4

Normal Prefit is defined as a rate of return on capital j@icient to attract the irjvestment

necessary to set up and operafe a firm.

Economic Costs include normal profits, Q
Teonomic Profit represents on above-normalggrofit sftfiation.

Bguilibrivm of a Firm (MR = MC) rcprcscn%it maximising price-output combintation. In

a situation where maximam profits m @ oss, the gquation gives loss.
Equilibriva: of an Industry is staged in Mgms of the condition of normal profit AR =

that the size and stricture. of t

AC such

stry in terms of member of firms are strictly defined.

Comparing Price with AVC generalfy helps in reacting to a given market situation. (¥ = AVC)

is the measure of Yshut-down point™.

Non-price Competition is a crucial parameter in understanding the bahaviour of fir
monopalistic competition.

ms under-

High Cross-elasticities of demand is a characteristic feature of monopolistic competition.

Exeess Capacity is tvpical of monopolistic competition, because even in the long-run

-firms do

not produce least-cost ontput such that Price = AC, but price MC>AC<MC at the equilibrium

level of output. _ i
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12.11 SELF-ASSESSMENT TEST

1

a) Define monopolistic competition and give a few examples and
b) identify the competitive and the monopoly elements.
¢} Why is it deficient or impossible to define the “industry’ in this case?

Discuss the long-run efficiency implications of a situation of monopolistic competition with
respect to (a) utilisation of plant, (b) aliocation of resources, (¢) advertising and product
differentiation. '

Compare and contrast ‘monopolisitc competition” with ‘perfect competition” with respect to
(a) adjustments and (b) outcome in terms of equilibrium.

Consider a product lilke "essential drugs”. How will the price and output (both guantity
and quality) of such products be affected if the Goverment decides to abolish the system of
brand labeiling? '

Distinguish clearly between: .
a) Firms’s equilibrium and Industry’s equilibrium
b) Short-run and long-run __

¢) Equilibrium with and without excess-capacity
d) Product differentiation and product variation

e) Production costs and selling costs (like advertise@ '
If perfect competition is too ideal to be real, t hy MOuld you study:it? After all, you

are all practicing executives concerned with re@t

Given the following information about d and costs, determine the optimum levels of
output (Q), advertisement (A), pricgy(P): ' : }

P=100-3Q

TC = 40@0 A
(Answer: O 15, A = 900, P = 175)
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13.¢ INTRODUCTEON : \ > '
In this unit we shall continue our study of imperfecheagpetition but we shall now move from the

1y
case of targe group 1o the case of smail group of. We shall attempt an in-depth analysis
of such market structures where a small nuggber of Seflers operate. Such markets mapf assume a
variety of form like monopoly, duopoly, mono%’, duopsony and cligopsony, bilateral monopoly
etc. An extreme case is just one fir re Sommenly encountered situations have a number

of firms, each large enocugh to have ¢ control over the market, selling either diffcrentiatcd
or similar products. This parter ct competition is very complex and, therefore, offers a

variety of situations. There are, ver, a few clear-cut eguitibriurm solutions. A stirdy of these
situzations woutd also help in appreciating the reality around us, particutarly the present status of
monopoly regulation in the country. Pricing strategy is at the heart of many business decisions.
The discussion proposed in this unit should prepare us to take up this interesting issue in the
next unit.

13.1 GBJECTIVES

On reading this unit, you should be able to:

e identify a variety of markets where smail sellers {and buyers) dommate
appreciaie the reai world market situation in terms of an analytical framework,
analyse the price-output decisions undertaken by a single/a few sellers (and buygrs),
discover the situation of market disequilibrium in some cases,
quemmn the profit maximising principle and its relevance in practice, and
prepare yourself for discussing pricing practices and methods.

13.2 MONOPOLY

e @ % © 9

if perfect competition is at one extreme and of the market structure universe, the other end is
characterised by monopoly. It exists when just one firm is the sole producer of a product which
has no close substituies. Just as perfect competiton is rare, monopoly is also rare in less regulated
marke{ econormies. The public sector in India has significant monopoly elements, Analytically
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public sector monopolies have a different place in managerial economies. and we shall not deal
with them here.

Although monopoly is an extreme form of market concentration, its study helps us mn analysing
less extreme cases. Many of the economic relationships found under monopoly can be used to
estimate optimal behaviour in the less precise but more prevalent, partly competltlve and partly
monopollstic market structures thai dommate the real world.

Under monopoly, the firm is the 1ndustry, ndturdlly, a monopolist faces a dowmwzrd stoping
demand curve. The fact that just one firm constitutes the industry imposes a crucial constraint
on a monopolist. He can set either the price or the quantity but not both. Given a demand
curve, if the monopollist decides to change the price, he has to accept the volume that it wil
accompany. Similarly, with the volume determination, 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 marginal cost. You will notice from Figure 1
Figure 1; Profit Maximisation—Monopoly. ’
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that the graphical representation of the price-volume decision under monopoly is gpite similar
te the one scen under monopolistic competition (Unit No. 12, Figure 6}, Also note that both
price and quantity are simuitancously determined; hence the control over only one parameter.

13.3 APPLICATIOMNS 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 is 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 monopoly
firm in the service industry will often manage to discriminate since a service cannot be resold. |
Further, price discrimination is also prossible between ‘domestic’ and ‘export’ markets

Consider a monopolist facing the following demand and cost curves.
P =100 -4Q, C=50 + 20Q ‘

Suppose the firm is able to Separate its customers in two distinct markets with the following
demand functions.

Py = 80 - 5Qq, T2 = 180 - 20Q3; :
1i can be easily verified that the aggregate defnand cu@dim unchanged at
P =100 - 4Q O |
The two demand equations can be writtenWs of quantities.
Q) = SD;P
| ' Q» = tsoag
The total demand at any pric%;e the summation of the two guantities.

‘.'Q=01+O_2=@H5T—P—I__.L§(Z)6;P
=16-02P + 9 - 0.05P
=25 -025P

Solving this equation for P, we get ‘
P =100 - 4Q
For each market, the marignal revenue will be obtained as under: o ‘

P x =R, =80Q; — 5Q%
~MRE, =80 —-10¢4
Similarly MR, = 180 - 4002

In each market, the respective marginal revenues must be equal to the MC for maxitnum profits.

Thus,
- 40{Q) __ d[50+20Q} _
MC = 1550 = A0 = 20
80 - 10Q, = 20 and 180 - 40Qz-= 20
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Besides, the combined marginal revenue {CMR) must also equal MC. The prices and quantities
in the respective markets can be seen as '

Market = 1: P; =50, Q1 =6
Market=2: Py =100, Q, = 4
The typical discriminating monopolist is depicited in Figure 2. .The MR curve is plotted by

adding the réspective MR curve horizontally.

Figure 2; Discriminating Moenopolist

Price Price Price

'b MC

| Pl - ;\/
U L -

3 MR, ' . MR,

Q oty. . Q; Qty o Qi+ Q2 Cry. .

Market 1 Mark?\ Combined

The maximum profit is calculated as

w:%r = 300 + 400 — {50 + 20 x 10)
=700-250 |

=450

Now, let us see what would happen if the firm were to face just one market. The MR equation
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 outputs
in the two markets to understand the improvement in profit in the first case. The market which
faces a demand curve P; = 80 — 5 exhibits an elasticity of demand which is 1.67 at Oy = 6
and the other market has only 1.25 at Q2 = 4. You may calculate these coefficients by using' the
‘measure for elasficity & = AR/AR-MR. This means the price is lower and the guantity higher
in the market with greater demand elasticity. The monopoly firm has been abie to exploit the
differences in elasticities of demand to its advantage. As an extension of the two market .ca'!sés',
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 Monopoty Output

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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' o ' Peofit, 7 = (P x @) ~ C | |
= (100 - 4Q) Q - (50 + 20Q) - 80
= 100Q - 4Q* — 50 — 20Q — 8Q

- 72Q - 40% - 50 '

Set & 40 - - () check for second order and c—‘%’% < Q.

q . |
You can easily verify that his maximum profit in_fkﬁs 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 quantity is collected as
lurhpsum tax on profits. The monopolist will have to pay it but his profits would go down only

* to that extent. Since démand and cost conditions remain unchanged, prlce-volume would be the
same as in the case when no tax was levied. Clearly, a lumpsum tax is perferahle g a tax per
unit of sales in monopoly industries. Customer does.not pay a higher prige, the profits of the
monoepolist decline by a lower amount and the tax revenue will temain the samé.

Activity 1

Compare the taxatlon problem solved in Unit No. 12 (perfect competition) W"ltl\l the case
dlscussed above.

R N N L I AL I R R R R R I T I R e A R

% E 4 4 M oE TR EEE A AEEFRFE YN SRS E S A Sk kN oEoE EEmEEE N wEEEwEEEEEEEE R A NEGRaAR YRR RN &N

L L R R I R R R I R R T R R R R R R R R R R R R R R R N I LN B U B N

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

Now let us change the objective constraint of our_«monopoly'ﬁrh‘n. )

[llustratmn

A monopollst sets his goal as revenue maximisation. Yet, since he cannot ignore prolLtab]hty he
puts minimum limit on his profits. His demand and total cost functions are:
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P =304 - 2Q
C = 500 +4Q + 8Q?

He must earn at least 1500 as profits and only after that, he will try and maxinise his revenue.
His profits are determined by the usual equation (x = TR — T'C) - you mav do this in either
of the two ways:

i} Set it as a problem of constrained maximisation i.e., maximise TR subject to o = 1500. Thus
the lagrangian function is: '

L = [304-2QjQ+\ [m-1500],
where = TR-TC
= [304 - 20] Q-500-4Q-8Q*
= 300Q - 1007 - 500 |

and then check for % and g%
ii) The easiest way is to set m = 1500 whereby you will set two sclution vaiues for Q.

Verily that he will achieve his primary profit goal of at least 1500 at two levels of outputs Q =
10 and Q = 20. Which of the two will he choose given his revenuc objective?

Activity 2

{called the production function} is given as

' Q =2 L% X v
The demand function is P = 85 - 30 .

The input-is purchased at a constant pricgif g per vnit. What is the profit maxirising

A monopoly firm uses only one input X to produce a giw_@luc . The input-output relation

price-volume combination? @
(Hint: Convert the production function ¥ito a total cost function by using the price of input.)

.n....u..---..-----n-........-.‘..--.-u-o.--...._..--..---.o-.a-.-«.e-.... .....



13.4 DUOPOLY-COURNOT FORMULATION |

As early as in 1838, a French economist Courniot analysed a special case of con|1petitive business
behaviour with only two firms in an industry. '

The assumptions are quite strict but considering the time at which this formu[atitfun was developed,
they cannot be faulted with too much. It 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 conjecturaf variation.
Cournot assumed a zero conjectural variation.

Suppose, the total industry demand function was P = 100 - 0.5 (Q). Sinice the entire oufput is
shared by just two firms, this can as well be written as P = 100 - 0.5 {Q1 + @%). Firm number
I for example has a constant cost function represented by 'y = 5Q;. Firm number ITI is having
an increasing cost function Cy = O.SQZQ. ‘ |

Each firm strives to maximise profits and therefore we can write the profit furnctions for them
as:

Firm T's profit = m; = Total Revenue - Total Costs

= POy -5, |
= [100 — (0.5)( QN @)1 @1 — 50,
= 100@1 — i~ O-SQIQQ - 5Ql

. = 95Q — 0. 1— 05Q1Q2 ' |
- For maximum profits we must h E ' ‘

dmy ;Eidz ' '
d—'-—o Wﬂgl<0 .

Now; remember that firm es yarfations in its quantities assuming that t-he| quantity of firm

I remains at a given tevel. This means that in computting ;%I; we must treat‘ 9 as constant,
When we do that, it can be readily seen that

j—;g = 0 gives us 95 - Q, 0.5Q; = 0 ‘
or Q; =935 - 050, _

Cournot formulation calls this the ‘reaction function’. Reaction functions express the optional
output of firm I as a function 1I’s output and vice versa, '

Given the value of %} |

we also note that ‘j—Q".} = —1 which is negative as required for the maxiinisation condition.
. - . .’ . - . . B . ks
Similar algebraic manipulations for firm I should give us s reaction function as

Q2 = 50 — 0250,

- The typical reaction functions are depicted in Figure 3. ‘
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Q. A Figurs 3: Duopoly - Cournct Reaction Functions

by
\Firm I's reaction function
Firm IT's
output .
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e niture of the reaction function

The solution of a duopoly equilibrium crucially depends i
of each duopolist. The equilibrium is reached when the § Jof @, and ¢, are such that each
firm maximises its profit, given the cutput of the ogher and™feither desire to alter the respective
output. This is a very critical condition. From the function that we have, it can be seen
that if one firm increases its output, it wil a ¥eduction in the optimum output that the
other firm can have. However, for a com solution, both the firms must achieve maximum
profits and at the same time have %ﬁti % for changing respective output levels. Such a

solution is obtained at the intersecti nt of the two linear reaction functions (Please see
Figure 3.)

Let us therefore solve the two reaction function equations in order to get the equilibrium solution.

Given . Q, = 50 — 025@2; (Iﬂ,dQl =95 — 0.5Q2
Ther, Qy = 50 — 0.25(95 — 0.5Q2)
Or, Q. = 50 — 23.75 + 0.125¢),
Therefore, 0.875 Q2 =26.25
. Or, Q2 =30 and Q, = 80

You can easily verify that P = 45 and firm T earns a profit of 3200 while that or tne firm II is
only 900.

Activity 3

Suppose both the duopelists in our case were to face the same constant function C = 5Q.

Under this assumption compare the price-volume relationships under perfect competition and
also monopoly with that of duopoly. Your answer will look like this.
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 Notice that the duopoly ium values fall in between those obtained unﬂcr perfect com-

-

petition and monopoly. Each¥duopolist exercises some controlover the price bt the degree of
control is less than that of a monopolist, Fusther since the costs are assumed as identical and
consiant, an interesting relationship can be seen between the three sobuiians. What is it?

The Céitmot Process

The assumption that the conjectural variation-is zere appears to be quite arblirary. A more
imporiant question pertains to the reactions of the riva) firms. Is it that the two firms instamtiy
discover the equilibrium point at the intersection of the two carves? Certainly not. Suppose that
initialy firm 1 does not produce anything aud 1 prodices an output equal io IX}. Then firm
II expecting I's output to remain at that level will set cutput ar X’z as indicated by its reaction
function. (You will have to see Figure 3 as you read this). Now, firm ] will respond according -
to its own reaction function taking X3. This action implies reducing the ontput from X o
X3, Similarly 11 wilt respond by increasing output to X, The process will coptinue until the
equilibrium is reached at E. Until then, each firm is in fact changing iis output. Furthermore,
the process may take 2 very long tirie to reach an equilibrium. You will get a feeling that this
assumption of no change in the firm’s output is rather shaky. The isstie is still being debated
and we must leave it at that for the present.
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13.5 DU@P@LY—@THER M@BELS

Cournot assumed zere conjectural variation on outpui leveis One can 1rnag1ne 2 situation wnth.
- zero conjectiral variation or price. This mesns, each firm takes the rival’s price as given and sets
~ its own price. Naturally every firm would like to set it as hkigh as the marke_t'ca'n bear..Soon each
' firm will realise that by cutting the price a little bit it can snatch the whole market. Once price
- cutting staris, it can go on #ill the fiyms reach competitive cost levels. A variation of this theme
" assuines capacity constraint. There is an upper limit above which each firm cannot increase its
outpnt in the short-run. It can be shown that under these conditions, no equilibrivsn solution is
possible. The price osciilates between the monopely price and some lower price for an indefinite
pericd. The lower limit for the price is at least that obtained under the perfect competition but
need not be so. This model is due to Edgeworth.

Stackleherg Maodel

A third type of duopoly analysis is suggested by the German economist Stackleberg. 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 foliower in this set up will behave like the firm
in Cournct model, treating the leader’s output as given. A leader knows that the follower is .
going to treat his {leader’s) output as given and then proceeds to maximise profits given this
assumption. Each firm would calculate its profits in both the alternatives-as a leader and as a
follower-and then cheose that role which gives greaiest profit, Yomwiil realise that when both
the firms do this they will naturally figure out that it does.not tgfbe a follower. If each firm
decides to take on the role of a leader, no equi[ibriﬁm reached. This is the symptom of
"Stackleberg Disequilibrium” ' ' @ ' '

Most models of duopoly contain an element of '%htion of what the other firm will do.
Indeed, all these can be extended to cover olig@polistls markets but the essential features will not
change. The fagture of the market to reach ibrium price-vofume combination appears as
the most striking feature in these‘mo It isNyeite natural to imagine that the firms would try
to cooperate in some way in order to the uncertainty. of rival’s actions. The cnoperation
may not be formal ot clearly expressed 45 such. We shall have more to say on tlus in section .
13.7 where some ollgopohstlc situations are analysed. -

13.6 CLIGOPOLY - THE KINKED DEMAND CURVE HYPOTHESH'S

We now come to probably the most mtrlgumg part of the market structure analysas When there
are a few firms who sel! either differentiated products or a homogenous product we say that the
maarket is oligopolistic. OF these, differentiated products case offers interesting behaviour patterns
amongs firrns. The particular theory that we shail deal with in this section was simultaneously
but independently developed by Pau! Sweezy in the U.S.A. and Hall & Hitch in the U.K. around
1939. These researchers observed that oligopolistic Situations lead to rigid prices. The price
changes are infrequent, Besides, they are guided moie.by compeiitors’ 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 instantahco_usly matched by a price adjustment. '_

In oligopoly with differentiated products each firm has to make some intefligent guess about
the competitors’ response to a given action by the firm. The Kinked demand curve hypdthcsi‘s
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
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its price, rivals do not want that firm to unduly gain in market shares and therefore they will
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

Figure 4 ; Oligopoly

C

. v : MR, 5
Yo, Q
Figure 5: The diffe in elasticities is less in this case and heace the

ible price band narrower than in Figure 3.




Consider ‘the situation depicted in Figure 4. Curve DD’ represents the demand curve for a
typical oligopolist on the assumption that rivals match its price changes both ways. The corve
dd’ is a more elastic demand curve for the oligopoiist' if rivals held their prices constant while
the typical firm changed its prices, The dd” has to be more elastic because if rivals are keeping
quiet on the firm’s price increase they will get more sales and the firm would lose jis share faster
than when the rivals followed suit. Accordingly dd’ is a flatter curve and DIY is a steeper curve.
The ‘Kinked’ demand curve dGD' thus incorporates the assumption that price cuts are followed
while price raises or not. Suppose the current price is Po. Below that level the typicat firm
.would face the steeper curve (Portion GI)’) 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 pojnt at
the current price Po and demand curve takes the shape dGD'. :

How would his marginal revenue curve behave? Cerresponding to the steeper DIY we have

DMR; and corresponding to the flatter dd’ we have ‘dG’. But, the demand curve has a corner at .

G. Therefore, if the price is below Po the firm would try fo remain at the corresponding marginai
revemie curve ie. FMR,. Above the price Po it will be on the MR curve relevant fto more
elastic portion i.e. dC. The marginal revenue curve is thus dC-gap-FMR,. The gap or the kink
or discontinnity 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 current price and quantity. In short,
over a wide range of the cost curves where the MC cuts MR at somge poiit in between the ‘gap’
of the MR curve (dC-gap-FMR4), the firm will perceive the cu@ice to be optional.

Otherwise, it will follow a path dictated by the respective gOMNns of the kinked demand curve.
This is often referred to as the phenomenon of ‘sticky’ @ ible’ prices. If the difference in
the elasticity of the two demand curves is large the width of the kink will also be large and
prices would tend to be inflexible over a wide zon%crse wili be the case if the elasticities
vary only slightly. Compare Figure 3 with 4 and you will appreciate the importance of
this observation. -

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 séme support for the ‘stickyncss’
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 morc 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 point for the study of oligopolistic pricing situations.

13.7 OLIGCOPOLISTIC COORDINATION, CARTELS AND
PRICE-LEADERSHIP

Characteristics of Oligopolistic Markets

While discussing the duopoly case, it has been pointed out that in many such situations, the
market fails to reach an equilibrium. This may be so technically. Yet, we do come across
market structures which are quite stable. How is that markets function at all, if no equilibrium
is possible? Or, is it that they are constantly in the state of disequilibilum? The nature of

competition in ar oligopolistic market is such that the rivals’ actions are constantly weighing on .
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the minds of the decision-makers in any firm. The uncertainty of future demand and customers’
responises add to the complexity of_thé decision making process. As a result, in an oligopolistic
market structure, there is no neat, simple and clear-cut equilibrium position towards which all
firms tend to move such as those in a perfectly competitive market. Many variables are at the
command of & firm—product featuies, price, service, promotion, 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, reiiability, service, design, product development,
advertising and product image to promote sales and increase profits. In view of this comp!e:-:ili}-',
a number of plausible competitive situations can prevail in the market. Quite naturally oligopoly
theory consists of dozens of models, each depiciing certain features of oligopo[istic ~.onduct and
performance but at the same time nomne telling the complete story of what co nstil{u tes competition
among a small number of firms. :

- We have just seen one such formulation in the form of ‘Kinked demand’ theory. Presently, we
shali discuss a few more models, which have got practical relevance, The economists have also
developed sophisticated abstract models like Game Theory (See Annexure 3} alrs an explanation
of strategy and tactics employed by an oligopoly/ducpoty firm.

Domitnant Firm Model : ‘

Recali the problem posed at the beginning of section 12.1. If there is one dominant. firm in an
oligopolistic market and the rest of the firms act as folgwers we will have a mixture of menopoly
and perfect competition. The followers take marigt pifce as given and set their MC's to that
price in erder to maximise profits. The domymesg firmi acts as price leader and maximises profit
by taking the supply curve of the foliowerd en. The dominant firm acis as monopolist
constrained only by the supply of the rggt of tht®ot{called the fringe firms). It cin be shown that
the presence of some firms which ofidgfritiucts at competitive prices dampens the degree of
the dominant firm’s control ov mabket price. If the markcet share of the foliowers goes up,
the monopoly power of the lead®f suffers accordingly. Thus, in this formulation the eguilibrium
price is lower than what%be obtained by a pure monopolist. What are methods by which

dominant firm can maint dominance in the market? Some well known responses are:

1) try and keep the indusiry price low enough to deter enfry dnd also rrake expansion of fringe
firms vnattractive. -

2} innovate on ‘non-price competitive areas’ - promotion, distribution, #fter sajes service ele.

3) a defensive strategy mvolving confrontation with the aggressive fringe firrr{s.

In erder to illustrate a reat life competitive situation we reproduce below a case. Tt is taken from
‘Arthur A, Thompson, Jr. Economics of the Firm, Theory and Practice’ (pages 422:423) {enciosed
as Annexure A).

Market Share Models - : . | ‘

Other modclé_pf oligopolistic behaviour centre around the concept of market share variations.
In all these models some reasonable assumptiions are made about the cost c[og.dmons 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 observe that firms
are not excited about cutting prices for gaining market shares. In the Indian mi rket, the injtial
introduction price of the new variety of two wheelers like Kinetic Honda was ﬁﬁgher than the
popular Bajaj Scooter. After a while, Kinetic Honda reduced its price but aso introduced a
variation in the product features. It thus started selling two brands. Similarly| Bajaj Scooters
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are now more 2ggressively sold on non-price features like ruggedness, easy service, time-tested
vehicle and s0 on. ' '

Around 1986-87 it appeared that a price war may emerge in the two-wheeler market but
eventually the fear did not materialise. Firms have relied more on product and promotion
related competition than pfice.related factors. You can identify several instances in the Indian
indastries where oligopolists have shield away from price competition and shifted the focus to
some other variables.

Dligopolistic Coerdinaiion

Considering the realitics of the market and the need to earn minimum acceptable profits,
nligopolists are better in a ‘vooperative mode’ rather ithan in a competitive one. This does not
mean that they do not compete. They do but with the understanding that there is a grealer
incentive in coordinating their actions. The cooperation may be subtle, non-format and manifesily
unnoticeable. There are many ciues 1o this phenomenon. Often, the prices of competing brands
in an oligoplistic market terd to move in a restricted range. This is so becatse no firm can set
its price without any regard to those of the competitors. Secondly, the price revisions are not”
arbitrary and their timings has some well behaved patterns, Thirdly, most oligopoly markets have
powerful ‘indusﬁ:zy associations’ through which firms discuss issues of common interest, influence
public policy and interact with the customers. If you carefully analyse the functioning of these’
asscciations the presence of snch factors can be observed. Folgzample, we have in Indiz, faitly
yucal associations of tyre firms, synthetic fitre manufacturéhg andjcement units.

In the extreme case, oligopolistic coordination can be§
act as a monopaldist and maimise joint industry grofits. ¥
‘administer’ price output decisions jointly. The
today. A case is reproduced here, taken fro
to 4173 (enclosed as Anncyvre B,

fect that all the firms may be able to
fis is called a cartel where alk the fieme
FWis the nost prominent cartel in the world
the sarme bouok referred to above (pages 415

The extent of olipolistic coordina a market is Tikely 1o depend on 4 variety of factors.
Legal framework of the business (MRTP Act, Companies Act, efc.) nature of demand and
cost conditions level of entry barriers, attitudes of the managemerits are some of the important
variables that influence coordination. For example in the Indian commercial vehicle indusiry,
the entry barriers are quite high and a single firm controls about 50% of the market. Henee, not
much coordination ts observed. Similarly, if the market demand is booming and there is enough
room for at least some firms to 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 coordinafed oligopely in the
indian tyre, cement and synihetic fibre indusiries can be found in these conditions.

Activity 4
Tyre industry has come under severe attack for forming a cartel. Analyse the price volume,

profitability and other vanables for each firm and the indnstry as a whole fo ascertain the vahdity
of this criticism. )



13.8 MONGPOLY REGULATION

The need for monopely regulation is felt in every counfry. Oligopolies with dominant firms
or cariels can have damaging effects on the markets. Pridgg can go up without any check or-
volumes can be restricted. Tt is therefore found nccess # put a regulatory confro! over the
power of large firms so that customers do not s n most countries, actions like takeovers,
METEEIS and selling practices are open to scruti ome regulatory authorities. | The MRTP
Act in India regulates much more. 1t has ur%umbre][a all decisions pertaining to expansion,

diversification, new locations, marketing prad@ices and pricing apart from mergers and takeovers.

A complete review of the regulatory cis will be made in a subsequent unit. Suffice it to say for

the present that firms in olig d near monopoly situations have to reckon with government
regulation n any country. Co ring the possible price-volume outcomes, regu(iation SEEMS
inevitable. The degree and mechanism of contral however changes from country to country.

13.9 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 smali enough so that each firm is of a size which enables
it to have some contori over the price-volume mix, oligopolistic market is said to be present. We
saw that apart from monopoly and some restricted versions of duopoly, the market structure with
a few firms is nat amenable to clear-cut and neat equilibrium solutions, There are miany 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 compefitor’s actions and consumes’ 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. Tn a subsequent block, we
shall make reference a few additional modles - Managerial and behaviour models and see if we
can replace or reinforce the profit maximisation hypothesis. ‘
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13.10 KEY WORDS

Conjectural variation refers to the view that one ﬁrm takes towards the outputfpnce vanatlons
of the rival firms given a certain actton on its own output/price.

Reaction function is a relatlonshlp expressmg one ﬁrm s optimal output as a funetlon of the
other firm’s optimal output in the Cournot model '

" Kinked demand curve theory. assumes. that firms in an oligopoly market follow price cuts. but
maintain their-prices at existing levels with respect to- a rival mcreasmg price.

Kinked demand curve theory suggests that ollgopo]y prices tend to be stlcky at the e)ustmg leveis o

Oligopoly situations by and large offer incentive for firms to compete w1th1n a broadly cooperatc'
framework. Cut-throat competltlon may not be typieal. '
Degree ol‘ monopoly can be measured by prlce-margmal cost deviation, €.g.

P-_MC
MC.

Dead weight loss is the triangular area which is shaded.
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' 13.12 SELF-ASSESSMENT TEST

1 a) "A monoplist can always make profit, be it under nsmg ‘costs or fallmg costs 'or constant
costs.” Draw a set of three dlagrams to 1llustrate this’ statement :

~ b) Intheory,a monopollst should make profit, but in practice some monopolists (llke the
State Electricity Board or Delhi Transport Corporation or some other public sector
units) are often found to incur huge losses. How would you explam this 51tuatlon‘?

2 Prlces tend to be. rigid in an ollgopoly market, desplte fluctuations in demand and costs.
Attempt of explanatlon of this rigidity using the concepts of ‘Kmked demand curve’ and
‘price- leadershlp - o

3 Review your understandmg of the followmg concepts; a) Stackleberg disequilibrium, b)
‘Deadweight loss under monopoly, ¢) Degreé “of monopoly, d) Price equilibrium, e) Price-
follower, f) Non- prlce competmon. g} Ollgopollstlc cartels, h) Reaction function.

4 Assume that a) the two lidentical firms in a purely D]lgOpOllSth 1ndustry agree to share
the market equally, b) the total market demand function is Q = 240 - 10p, and c) cost,
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(Ais. Q= 80, P = 16, 7 = 240) Firm 1 Firm2  Toti
o 40 R 80
iC . 8 12 i6
A C o 13 ¥ ~13
*5 Given the demand funciion P = (10 - &) and the cost ﬁinction, TC = 550 - 802, find the

schedules of each firm are given in the table and factor prices remain constant,

Show that

this market-sharing cartel reaches the monopoly soiution. What are the total ;Eroﬁts-of_the

partzl? Is this solution lkely fo occur in the real world? (Attempt graphically
IMC) - :

oF sof MR =

maximum profit. ‘What would be the effect of an impasition of a tax of Rs. ¢ Rs. per unit

quantity o price? jAns. 0 = 54, Due to tax, price will go up by Rs.15{64 - 49)]

6 Suppost the market demand is P = 140 - 0.60 andNje id¢tal cost functions of the duopslisis
are Cy = 70 and Cy = 0.60, -

(Hint: G = Qy + @ derive reaction fuannd sobve simultanecusty}
Ans. €y =93% and Gg=135) ?\

7 Given two isoiated markets § d bv 4 monopoiist, let the two corresponding demand
function he £, = 12 — @, a == 20~ 3(}, and the total cost. funciion be C =
3+2{ + Qg). Find py @ tpLt and profit under, {a} price discrimination| and {b) no
discrimination. '

{Hint: For, b) take Py = P, as the constraint. and set of a pmf” t mavimising Lagrangc
fanction.}
{Ans.
variables : with Giscrimingiion . “without discrimination
(951 5 4
: Qz 3 4
Py 7 -8
Pe il 8
" 49 45
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Annexure §

' The Life of the Dominant Firm: Procter & Gamble Versus Colgate.
The competitive life of 2 dominant firm js not always a bed of roses. Ifs very bigness and success
‘not only attracts competition but also creates areas of vulnerability.

The sitnation of Procter & Gambie in trying {0 defend its number-one position in spaps, toiletries,
and food products is a case in point.

Procter & Gamble virtually invented the ldundry detergent business m1946 when it irdroduced
Tide, "the revolutionary washday miracle” that could wash everything from clothes fo dishes.
Withirr three years P & G had a quarter of the laundry detergent business. Secon thereafier
it introduced Cheer and, then, "a low sudser”, Dash, telling housewives that while Tide, 2
high sudser, was best for top-loading machines that Dash was beiter for front-loaders. Other
comparnies followed P&G’s iead in ﬁetergents, but neither Colgate nor Lever Brothers could
raatch P&G’s headstart and ability to capitalise npon volume to achieve production efficiency.

The difference in cleaners and detérgents, from product to pro’ﬁuct, lies in the technical formata-
tion of essentially simifar basic ingredients. Regardless of special gualities, each product is made
using the same fundamental chemical manufacturing eqmpmbnt To a manufacturer, therefore,
it makes little gifference how much of each particular pmdnct is soid; the key is totsi veiwm
Except for chemical ingredients, it costs a firm little more to\gperate at 100% than at 50%

capacity. This accounts for why P&G, with its big valum@md still is the most pmﬁtame

defergent-maker Q

Flowever, the boom in detergents has long singe madwe€. No longer is the inarket wile oper;
it is crowded. A new detergent that becomes a t siccess has to do so by taking sales away
from brands already on the market.” At g sarlp time, older DTOdULE'\ need binger advertising
budgets toprotecitheir market shares

S0,

Accordipg to Colgate's pr@sideni@ortionawy, it costs all 6f us the same to get extra business
with advertising asd promedion, this point we have more to gai by attacking than what
it costs Procter 1o defend”. '

Colgate being the underdeg in most products, can pick and choose where it wants tno bl the paant
the giant, by contrast, must. defend itself everywhere-from whichever firms elect fo chatienge. In
this regard, a Verbes articles alleged:

It’s not unlike the situation in guerilfa warfare, where the guerillas, with a {ot less to
defend, can concentrate their forces on one or two points and take a heavy toll. This is
what Colgate has been doing; attacking first one P&G strong point, then another, hoping
to keep P&G off balance. In fact, Colgate brass thinks iis giant rival may be spreading
jtself too thin. Seeking to accommodate its cxpansion instincts and heavy cash fiow,
P& has moved products outside the soap and toiletries field: food, paper products,
‘coffee. In se deing, P&G is not only dispersing its energies, it is also moving against
well-entrenched competitors like General Foods and Scott Paper. Thus....Procter is
fighting on additiona! fronts at a time when it is under heavy pressure on the homne
front.

“Let Procter fight it out with a rough customer like Scott. | (Colgate’s president) want
them to take on General Foods in coffee. It is also costing them plenty to get s started
overseas where we'have been for years. As we continue to put pressure on at home,




Procter will have to makc a chlSIOI'I on whether to push back at us m a blg way or. go
deeper mto things like paper and coffee. 1 dont s thmk blg as they are, that they can
do it all.”

. "Colgate vs. -_P.&G."'Forbcs {February 1, 1968), pp.26—2§




- Anhexure 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 governments
from crude oil production and to take controt over oil production and exploration away from the
major internatioral oil companies. Since 1973 QOPEC, in closely conrrol]mg the world market
price of crude oil, has emerged as perhaps the most successful cartef in world history. Cartels are
one species of olizopoly; what distinguishes a cartel from “looser” oligopolistic market structures
‘is the existence of a formal, exphcnt and detailed plan for market-sharing and cootdination of
production levels and prices.”*

OPEC consists ¢f 12 countries {in order of the size of their estimated oif reserves): Saudi
Arabia, Kuwait, Iran, Iraq, Libya, United Arab Emirates (Abu Dhabi, Dubai, five others),
Nigeria, Venezuela, Indonesia, Algeria, Oatar and Ecuador. The top six OPEC countries have
over 50% of the estimated world reserves of crude oil, and all 12 countries fogether account
for more than tw>-thirds of world oil reserves. The GPEC countries are too small to use mose
than a friction of their own oil reserves and thus are major exporters. Recause they account for
" more than 85% of world frade in oil, they can literally controi the world market. Europe and
Japan are totally dependent on OPEC oil, and the United States imports about one-third of its
oil from OPEC sources. '

Theoretically, the purpose of a cartel is to maxigiseythe rnings of its members. This is
accomplished by ignoring internal differences and ences among members and setting a
price that maximises the profits of the gro as a Whole—joint profit maximisation. When
consumers are urable to substitute readlly for rtel’s commodity or do without it, the price
" can be raised qute high without—in hortdrun—a great loss in volume of sales, with the
result that total revenue is increased, p&¢aps dramatically. Indeed, this is precisely what OPEC
accomplished when in 1973-74 ished a world oil price thai gave participating governments
over $10 a barrel net revenue— rold increase in four years. The OPEC countries caused
the price of crud: oil to jump by raising the excise tax on each barrel of oif produced in their
oil fields. These taxes are treated as a cost of production by the oil companies drawing oil from
OPEC wells so that increases in the excise tax cffectlve}y raise the price which the oil companies

must receive in order to cover production costs plus the tax,

OPEC’S dramatic profits were made possﬂbie by the fact that the short-run price elasticity for
oil has been estimated 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.

“+% Carteis flourished betwcen World War § and World War I1, especially in Germany where the legal system
condoned arid helpe-] to enforce market-sharing agreements. Such industries as chemicals, explosives, glass, steel
and pharmaceuticals were prone to cartel organisations because of the large scale of operations requircd and
the strong tendency to vertical integration from raw materials to distribution of the product. After World War
11, industrial cartels virtually disappeared, partly because of the influence of US. antilrust regulations but mainly
because of the rapid growth in world demand which made cartcl organisations unnecessary. There did exist a number
of "international con’ modn}r agreements” in such areas as tea, coffee, sugar, tin, copper, coco and bauxite, but most
of these were only marginally successful and were generally undermined by the availability 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, perhaps five to ten years, the GPEC cartel faces some
longer-run elasticity probiems. The emergence of new forms of energy, coupled|with energy
conservation mezsures, give consumers more opportunity to curtail their usage of petroleum-
based energy. Additionatly, high oit prices and increased profits have stimulated ai-.i:;w efforts to
expand exploraticn and production of crude oil, to the extent that alternative sournces of crude
oil supply ére_deveiopcd, OPEC’s control of the market is undercut. Long-run price clasticity of
demand for petroleum has been estimated as close to —1.0, where higher prices are completly
offset by loss of sales volume and total revenue is unchanged. '

OPEC has recognised the danger to its position and has commissionsd a number of studies to
help 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 whern and how OPEC can cut
back on production if demand weakens as expects. Some estimates project that OPEC will have
as much as 25 to 33% excess production capacity by 1980. How OPEC would han lle a surplus
of this magnitude is a 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
cariel. Venezuelu has long suggested a pro-rationing scheme that would formalinasségn each
- OPEC country a rate of production based upon pepulation, economic needs of the nation, and

oil-producing capacity; however, several other OPEC nations have oppossed such criteria.

‘There are two ma or groups of countries in OPEC, and their interests tend to diverge on price and
production policizs. On one side are such countries as IrAg, Venezuela, Iraq, and Algeria with
large populations and ambitious economic developmertyplagk. These countries waitt masimum
revenues now and are not overiy concerned abot g crosion of OPEC’s market by high prices
over the long term. Moreover, they have subsf fewer years of reserves le:]'f at current

production raies. The second group of couggries, Wiich includes Saudi Arabia, Kuwait, and the
United Arab Emrales, now has more mon iing in then it can use and is more concerned
about maintaining the long-run viabj f OPEC’s market control. '

A number of observers are of the optfion that OPEC’s price of oil in the mid-1970s overshot -
by a wide margin the price ich will prevail in the 1980s. They believe that OPEC is
foilowing a very rophisticated siNflegy of price discrimination based upon time. Iq their View,
OPEC has calculatedly chosen to charge high prices riow. because alternative ensrgy sources
are virtually nonexistent and because the alternatives on the horizon have long leail times and
require massive capital investments. Supposéd[y, OPEC will fower slowly over the future not
anly 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 just how profitable alternative
energy sources will uitimately be in comparison to oil. By deliberately trying to ihcrease the
profit risk inherent in developing energy alternatives, the cartel hopes to forestall the emergence
of substitotes for ofl. ' '

If this view is correct, then the internal styains on the cariel of cuiting back olf production in
order to keep prices propped up may be avoided. Nonetheless, others profess confidence that
the internal differences within OPEC in terms of oil reserves, population, economic development
plans, and militar ambitions will eveniually'cause the cartel to break up. Although acknowledging
titat suceess of the cartel has probably made the parlicipating countries rore alert to the dangers
of each country trying {0 go its own way by cutting price in order {o reach its desired market share,
they still regard cartels as inherenily unstable whenever underlying economic turn unfavourabie,

Bxperts have gen:rally nsed a 'three-step analysis to determine the internal strain which may be
placed on OPEC countries: Step 1 involves predicting world demand for oil each year to 1985.
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Step 2 is to estimute how much oif will be available from non-OPEC sources, inchiding increased

production capacity within consuming nations (such' as ol from offshore United States and the
Alaskan North Sea slope). Step 3 is to subtract the estimated non-QOPEC supply from estimated -

world demand to give a figure for the world market open to the OPEC countries. By comparing
this to the total -sroductive capacity the OPEC nations wilt have in place on an annual basis,
one gains an indication of how great a problem OPEC would face in allocating ouiput among
his members, ' :

Will OPEC be 2 model for ofthers to copy? When OPEC succeeded in gaining controi over
the world price o 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 bauxite. In
fact, an association of copper-producing nations was formed. But in 1975 copper prices declined
about 65% over prevailing 1974 levels. The copper cartel met in late 1975 to discuss how o
stop this price erosion; however, the consensus which emerged was that little could be done by
the cartel to stop it. The falling copper price was attributed to a surplus of copper-producing
capacity resniting from the 1974-75 worldwide recession.

Questions for Discussion

1 What argiments can you give to support the view that cartels are inherently unstable when
underlying economic conditions will not support the cartel’s price?

2 Why do you suppose the oif carte] has been successtul, t@r cartels have in recent years
been generally ineffective? Is sgreement among thegariel’ sWembers sufficient {o guarantee
sticeess, or does it take something more, ie., str!astic 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 decisions. It wollg now seem proper to see how firms
in the real world set their prices. Do they rely on th®ymagginalist principle (that|is, equality of
marginal revenue and marginal costs) while pheir products? What role is‘played by the

industry environment demand, capacity, comp§ petc?

Without stating so categorically, alf alon ad been assuming that product and sell only bn_e'
product. Quite a number of firms prgducelwo or more products, either at the same plant or at
different locations. We begin our ig this unit with a simple case where 4 firm produces two
products. We then go on to apalyse We various aspects related to the pricing strategies of firms.
Pricing of services (like soﬂ%\rc] opment, consultancy, medical care etc.) has a different set
of problems. We try our han i case also. A brief review of the pricing methods applied by
the apex statutory body on pricing in our country will round off our study on pricing strategies.

14.1 OBJECTIVES

- The objectives 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 clearly the fclationship 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 rl'Jode!s, sizes or
styles of the same product. For pricing strategy, different models have to be treated as different
products. IHustratively, ‘Bharat Forge’ manufacturers forgings as a broad produd category but
has different types of praducts, like the cr ank-shaft forging. Generaily, we come across firms
which manufacture two or more product groups. These may be inter-related from the demand
side or may have common production facilities. Premier Automobiles Limited makes ‘Padmini’
line of cars and also the ‘118 NE’. Both are substitutes in a broad sense but are meant for
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different market scgments Ina crude oil refinery some othcr products like pctrol and diesel are
jointly produced in some proportion.

Joint Products with Fixed Proportions

We shall take the simplest case here to illustrate the pricing decision in a multiproduct set-up.
We assume that two products are produced in fixed proportions as a package deal. The same
- manufacturing set-up turns out these products in fixed proportions and therefore one set of cost
curves will be sufiicient for both. Indeed, it may not be paossible to separate the costs of the two
products. Figure 1 depicts the demand, MR and MC curves for two products X; and X,. The
MC curve represents the marginal cost of a unit change in the joint production of Xy and X,.
Similarly M R; and M R, represent the respective marginal revenue curves for X1 and Xq.
In order to get the combined marginal revenues curve we shall have to add M R; and M R,
“vertically. You will observe that we are depicting ‘rate of output’ of joint products. Hence a unit
" change in the joint level wili yield a change in both the outputs 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 €} and thereafter the
combined MR is identical to M H since M R, is negative beyond (J,. 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 P1 and P, will be
obtained by the respective demand curves I}y and D,

" Price/Costs Figure 1: Pricing of Joint Pm@
4 MR (combined) .

—_ Dz
~1
D,
Ql\ Q, Output Rate of
MR, X &X,

What if the MC curve happens to cut the MR in that part where M R, is negative? The firm
will stop at the rate of output where M R, is zero. This sitvation is depicted in Figure 2. At
output rate Q,, MR, = 0 and although at @, the MR is equal to MC the firm will not
produce that combination. Thus, there seems to be excess production potential for the product
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X. The firm shouid try and create a market condition {say by sales promotionb which results
in a shift in [y in the upward direction. However, in the short-ma it would be best to restrict
the output rate at (J;. ' '

in actual practice, many processes display a variability in the proportions of th# two products.
The variability may be limited over a range of proportions. Thus, the number of alternative
combinations are many and along with each combination we have the associated c)'rvst curves. The
optional pricing decisions are guite complex when the firm has some controf over the proportions
in 4 joint-product set up. We shall not go into these complexitics and move on t the next item
on our agenda. '

Price/Costs Figare 2: Pricing of Joint Proditcts
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14.3 SITUATIONS REQUIRING MAJOR PRICING DECISIONS

Although pricing is a crucial managerial decision most companies do not encounl,er it ih a major
way on a day to day basis. Of course, a salesman, while offering a discount ostr the list price .
is very much taking a pricing decision. But, often he does so within the norms set by the
management. Pricing becomes a major problem in essentially the following types of situations,

a)
b)
c)
d}.

New product introduction or setting the price for the first time
Modification of an existing product

Response to a competitor’s price or product change

Changes in costs

Shifts in demand pattern

Changes in govemmen't volicy concerping tazes and dutics.




When setting the first price, the decision is obviously 2 major one. When the company launches
its product for the first time, the entire future depends heavily on the soundness of the initial
pricing Jecision. Everytime a new product is added to the line or an existing one modiﬁcd,'
- the firm has to carefully ook at the same issues. The nature of modification, its relation with
the present product and several other aspects are 10 be considered. In case the new product
is a cloze substituie for the company’s own existing pmuucts there ke always the danger of the
existing products getting ‘cannibalised’ {or killed) by a fanliy pricing of the new one. If the firm
desires in replace a new product for an existing one it will be quite happy If this happens. '

Pricing decision assumes special importance when one or more competitors change their prices
or products of both, Sometimes, the competitor riry infroduce a new brand without altering the
price of an existing brand. 1f the new brand is perceived 1o i:(}ﬁ*pf*rﬂ with a given brand more
effectively then the finn in question may have to think on is priving policy once again. Cost
and demand changes provide obvious teasons for price tovisions, but if vou recatl your oligopoly
knowledge, they may be less imporiant than competitive situation. This is amply illustrated by the
pricing behaviour in the Truck and Bus mar ket For almost a three years period between 1982
and 1985 the manufacturers did not increase thefr prices 'déspite cost increases. They perceived

g market to be 50 stagnunt and competition sc severe that the industzy accepted a decline in
prmiss. Teor a leading firm in this industry the ratio of operating profits fo sales declined from
about 1% in 1983 1o &% i 1985,

Nies. it may appear that MR
fiost empirical woik indeed
equating their marginal costs and
nJG compute their MC and MR from
ine kind of infermarion that is available., Yet, m nagers do take decisions at the ‘margin’.
A typicat case is a product modification. Ygu wiadd a feature to an existing produet. Find
put the ‘extra’ cost of fitting it say a side ‘
"amount s 16 cover that extra cost. Yg

1t 18 thus dear that the apes of pricing decisions 18 fuil of cog
= MC s 100 simplistic a way of looking at the pricing probl
“confirms this viewpoint. Seldomn, if at, ali managers ge '
reveniues, 3 is not even clear whether they are in a POSH

evisting price without the additions re was an opiimat one. If not, you may increase the
price by an amotnt which is mare th hat the extra fitment would cost the company. With

this new price you may be nearer the optimality than what you were before.

Since precise estimation of marginal costs can become guite tricky, real life situations are dealt
more un the criteria of pricing goals and consequently we have a variety of pricing situaticns.
These are discussed in the next sectiomn

14.4 VARIOUS PRICING STRATEGIES_MAIN APl

If firms do not adopt the principle of MR = MC in pricing their products, what methods do
they employ? Various studies in this field have indicated that eften firms use a pricing method
which enables them lo earn & given raie of return. The rate of return i ustally a relationship
between the profits and suitably defined measure of invested capital. Thus, the desired profit
target can he 5% on sales or a 10% on the total assets or 15% en the ‘net worth’ (share capital
+ reserves). For each finm the profit target may be different and may be influenced by several
facters, The important point to note is the departure frorn pmfit maximisation.

- Rather than choosing to maximise profits, firms are happy to earn a given refurn on the resources
they employ. This method of pricing is referred to as target veturn pricing.
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What are the various factors that may affect a firm'’s profit target? We give belovf; a sumrmary.

_ 'a) The most important factor is the management’s perception of a ‘tair’ or ‘reasonable’ return
considering the risks that the business entails. Some influence of the firm’s past performance
and its future aspirations can also be expecied. If you read the Chairman’s statement of _

“most large companices, 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 ha}ipy 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 crocial in deciding the iargct rate of
retorn. :

¢) The nature of product, its unique characteristics, the research and development inputs that
g0 into making it and similar product related factors also have 4 bearing on the profit target.
d) Lastly, the firm's overall goals in regard to sales, growth in operations, market share, position
: in the industry, competitiveness etc. do influence the profit target since it is a part of the
overall strategy of the firm.
Activity 1}

If you are employed in a manufacturing or scrvice organisation, can you identify the profit (arget
for your firm? How does it compare with the industry behaviour? What specific factors had an
influence on the profit targel? ' '

It must be noted that the profit target need not be expressed as a fixed number. It 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 12% in a

better business pericd,

1llustration

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 annem. The
investment in the plant, machinery and other facilities is Rs. 12 crore. The profit target set by
the management is 15% ratc of return before taxes on the investment. This means that it must
earn profits of Rs. 1.8 crore from its operations in 2 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 tike fuel, power, lubricants etc., working capital interest
and overheads including wages: The per tonne profit will depend on the quantity sold but for
announcing a market price the firm chooses a tigure of 80% capacity utilisation, Omega has
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. plan for a lower utilisation. If pricing
is done on the assumption of 80% capacity ﬁtilisation, any increase in actual utilisation 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) ((1.8)]. Thus the end price of GP/GC sheets will be set at Rs. 22,250/tonne.
Now, suppose the market demand for its products was 930( tonnes. Omega therefore earns a
pre-1ax profit of Rs. 2.1375 crore that is 23.75 lakhs more than If‘a target and u,onsequcntly the
relurn on investment is nearly 18%.

Cost-plus Pricing .

There is one more method of pricing which is also widely prevaient. 1f uses average total cost as
the basis for pricing of products. The price is calculated by adding a predetermined percehtage
mark-up to the estimated unit cost of the product. I‘(Generlally all the normal variable costs
and fixed costs are taken info consideration white computing the average cost. - The mark-up
reflects the management’s belief regarding what constitutes a ‘reasonable relation 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 uvtilisation, (itploymént of viarious overheads,
selling and administration effort etc. Thc mark-up which re[ sents the ‘plus” factor in the
‘cost-plus’ formula may be fixed on the short-term consider sjor long-term goals. Trading
organisations arc known to employ the mark-up me tsively.  For various products -
h 15% to as high as 60% in items
s orgdiisations scl'lmg products like TV sets,
fced by one method and spare parts may

iraded by a departmental store, the mark-up may vag
with high inventory carrying costs. [n manufactug

refrigerators, scooters ete. the final product may
ithhigh ‘use-rate’, known as ‘fast moving items

Concept of Cost and Return

While pricing the products one must B€ clear about the definition of ‘cost” and ‘return’. Some
organisations use ‘profit before depreciation, interest and taxes’ as the definition of return. 1If this
profit concept is vsed then it must be evaluated in relation to the associated concept of ‘capital
emploved’. Similarly, 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 feave sufficient balance to
earn the targetted return. Since different concepts are used by different firms as yard sticks jor
measurement of performance-there is no unigue figure for a rate of return that is ‘reasonable’.

New Products

Suppose a firm i< contemplating introduction of a new product. There arc a few existing firms
selling similar products. The firm in question will therefore take the competitors' prices as
starfing poiht. The design of its product, manufacturing facilities 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.
If the design is so unique that its manufacturing cost is say Rs. 5,200 per unit. Then, the firm
must differentiate its product accordingly and communicate the unique features to the customer
50 that a higher price is properly justified. Thus, in a new product onc works backward taking
the competitors’ prices as benchmark range. If this is not done, one may end up orgamsmg a
product whlch costs more and has no features to go along with it.

1
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14.5 DEMAND, CAPACITY AND PRICING BEHAVIOUR L

ft is now ciear that costs, target rate of profit and competitor’s price play a crucial role in
determining the pricing strategy of a firm. But, this strategy is always placed |in the overali

industry context. The objective conditions of demand and supply at the industry level are equally

important. Let us construct a case using some published information about the light commerciai

vehicles (LCV) industry. The price behaviour of the most well established firm in this industry

‘Bajaj Tempo” will be examined. The aim is to see how industry demand and chpacity (whi_ch
represent potential supply} may have had an impact on its pricing strategies during different time
petiods. '

Pricing Behaviour of Bajaj Tempo LCV's

- For 2 number of years up to about 1985, the light commercial vehicle industry in the country had
only 5 firms, Bajaj Tempo being the market leader. Cther prominent firms werd: Mahindra &
Mahindra and Standard Motors, Twao firms namely, Hindustan Motors and Premier Automobiles
also marketed LCV's but the volumes were not significant. In the wake of the modernisation
process of the Indian automobile industry during the eariy cighties, four new firms eatered the
husiness, all with Japanese collaborations. These firms started bringing their vehicles into the
market arcund 1985 and by the end of 1987 there were 16 firms in the LCV market. In the
intervening period, an existing manufaciurer of medium and heavy duty commercial vehicles
diversified its product line by adding an LCV model. Some of the existing firms also increased

their capacities. : SN _ ‘ : :
The growth in capacity of this industry thf:rcforc-ou@d the growth in demand. Whereas,

the annual industry sales went up by an averagegage of ¥ound 12-15% the t'."d[}ac>ly growth was
nearly 20%. At present, the level of compe.tiri

the sttuation that prevailed around 1980,

to the customers. Today, the industry has
the anmual demand is no more tha#8s,00

pacity to manufacture over 1.5 foki v=hicles but
numbers.

Let us now look at the prices of pical LCV produced by the company during the period

1979-87. in order to put ¢ changes In a proper perspective we must
inflationary irend which exer sh on the company’s costs, The Tabije below

in this regard.

s ihe yeneral
sives some data

- TABLE

PERIOD WHOLESALE PRICE INDEX FOR O NET .DEALE.T PRICE OR
: : AB.T.DFEIIVERY VAN
MACHINERY AND BASIC (24WB) EXCLUDING
TRANSPORT EQUIPMENT  METALS ETC. TAXHS & DUTIES
: -Rs.
(Index No.1970-71 = 100} ,
1979-80 2159 25138 42,61 a
1980-81 239.4 272.1 : 47,460)
1981-82 265.1 3171 57,]0@
1982-83 2799 1546 59,350
1983-84 289.4 ' 3810 62,050
1984-85 3036 419.8 66,300
1985-86 3379 4771 72,60gb '
1986-87 3548 556.9 72,600

288

¢ LCV industry is guite fierce compared to-
here W many more models offering various features



If you carefully 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 mcreases with due regard to cost increases
but as the competition became fierce, the ability of the firm to pass on the cost increases to the '
end price considerably reduced. The profitability must have suffered but not necessarily. The
efficiency of management of costs must also be considered. As an exercise you can study this
aspect by analysing the annual reports of the company over the same time period.

- (The ddta and relevant mdtenal for this case was provided by the Association of Indian Automobile
Manufacturers.) :

- It-is possible to learn some principles of 4 general nature from this case? Though you find cases
which do not conferm to this behaviour, one thirlg 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 powerfui firm,
then despite excess capacity that firm may be able to exercise considerable control over its price.

Activity — 2

Bajaj Auto is the undoubted leader in the two wheeler industry. What has been the pricing
behaviour of its various products? Please examine this aspect as an exercise.

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

14.6 PRICING OEJECT IVES AND CORFORATE GOALS

Pricing decisions are not taken independent of what the corapany as a whole desires 10 achieve. '
Product pricing is a part of a broader decision area called 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 not be a proper method.
Nothing can illustrate this maxim better than Alfred P. Stoan’s approach at the General Motors
during the early part of the growth of that company. We 'reproducé below selected paragraphs
from his famous book My Years with General Mosors. These extracts not ouly illusteate the
importance of a product policy but also give a clear cxpoéition of how pricing decisions are to
be approached in different environments. '

‘Extracts from Chapter 4 ‘Product: Policy and Its Origins’

{My Years with General Motors)

“Afteér the two great expansions of 1908 to 1910 and 1918 to 1920—perhaps one shouid say
because of them— General Motors was in need not only of 4 concept of management but equally
of a concept of the automobile business. Every enterprise needs a 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 express competitive forces in their most vigorous and most dacisive form.

Such was the case in the automobile industry in 1921. Mr. Ford’s concept of a staiic model at
the lowest price in the car market, expressed in-the Model T, dominated the big voiume market
then as it had for more than a decade. Other concepts were present, such as the one iniplied in
“about twenty makes of cars calculated to have low volume and very high price, and those behind
the various cars in intermediate price brackets. General Motors then had no cle?u cut concept 7
of the business; there was no established policy for the car lines as a whole.

We had no position in the fow price area. Chevrolet at the time being competilive with Ford
in neither price nor quality. In early 1921, the Chevrolet was priced about $ 300 above the |
Modei T(when an adjustment is made for comparable equipment) hence out of sight from thq
viewpoint of competition. The fact that we were producers of middle and high priice cars, so far
as 1 know, was not a deliberate policy. It just happcncd that no one had figured out how to
compete with the Ford, which had then more than half the total market in unitsf. It should be
observed, however, that no prod_ﬂoer at that time presented a fuit line of cars, noy did any other
producer present a line as broad as (ieneral Motors’ line. '

The spacing of our product line 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 sedan, F.O.B. Detroit)

“were as follows:

A&

Chevrolet ‘490’ (four cylinder) : Q $795- % 11375
Chevrolet ‘Fb’ {four cylinder) ( } $ 1320 - § 2075
QOakland {six cylinder) ?\ : $ 1395 - ?2065
|
Olds (four cylinder ‘Fb’) $ 1445 - 5 2145
(six cylinder) $ 1450 - F 2145
(eight cylinder) @ : _ $ 2100 - 3 3300

Scripps-Booth (six cylinder)l $ 1545 - &'2295
Sheridan (four &yiinder FBj ' ' 1685 |
Buick (six cylinder) - $1795 - 3295
Cadillac (eight cylinder) _ - | $ 3790 - |$ 5690

!Six cylinder engine made by Oakiand.

Superficialiy 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 sens_r‘:, took volume /
from each other. Some kind of rational policy was called for. That is, it was necessary to know
what one was frying to do, apart from the guestion of what might be imposed upon one by the
‘consumer, the competition, and a combination of technological and economic conditions in the
course of evolution. The lack of rational policy in the car line can be seen especially in the almost
identical duphication in price of the Chevrolet 'FB’, Oakland and Olds. Each division, in the

¥
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absence of a corporation policy, operated indepcndeﬁtly, making its 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 line, except Buick and Cadillac were
losing money in 1921, The Chevrolet Division ihag year lost about half of its 1920 volume. Tts -
dollar losses at one point in 1921 reached approgimately $ 1 million a month #nd for the year -
as a whole it lost ncarly $ 5 million.

This situation reflected in good part the poor quality and unreliability of the other cars in the line, -
as compared with the high quality and reliability of Buick and Cadillac; the effect of these factors
was intensified by the stress of the general economic stump. Given the fact of the slump and
the unavoidability of a general decline in sales, the refative decline of one division as compared

- with another was a quc'stion of management.

Thus the new management 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 particufar and
with a considerable degree of generalisation. It was not going to be easy to get willing agieement .
on specific and immediate issues. For example the idea, of the revolutionary car was very much
_entrenched in the Executive Committee, and I wanted to hroaden the concept of the product
to the concept of the business. 1 believe it was for this reason that we on the special committee .
first idealiscd the problem. We started not with the actualgcorporation but with a model of a
corporation, for which we said that we would state policgstarards.

prageral Motors has now long been known.
Q ¢ of cars in each price area, from the
vantity-production car, but we wouid not get
into the fancy—price. field with small productidgf sccond that the price steps should not be such
as to leave wide gaps in the line, and houlti be great enough to Keep their number within
reason, so that the greatest advantage W quantity production could be secured; and third that

there shouid be no dupIication@Corporation in the price fields or steps.

Having set forth these concepts, w¥then approved the resolution of the Executive Committee,

which had been passed on to us to study, to the effect that a car should be designed and buil

to sel§ for not more than $ 600, and that another car should be designed and buiit to sell for

not more than § 900. The special committee further recommended four additional models, each

to be kept strictly within the price range specified. It also recommended that the policy of the

carporation sheuld be to produce and market only six standard models, and that as soon as
practicable the following grades should constitute the entire line of the cars.

The product policy we proposed is the one for whic]
We said first that the Corporation should produd
lowest price up to ane for a strictly high-gr

a) $ 450 — 600
b) $ 600 — 900
¢ $900 —1200
dy  $1250—1700
€) $ 17002500

f) $ 2500—3500.

This brand-new, hypothetical price structure, when compared with General Motors, actual price
brackets listed earlier in this chapter, will be seen to reduce the car lines from seven to six (or
ten to six cars if the Cheyrolet ‘FB’ and the Olds ‘6" and '8’ are considered separate cars, as
they pretty much were). It opened up one new classitication on the low end of the tist where
we had none. And where we had eight cars in the middle, above the lowest price and below
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the highest, we now had only four classifications. The new set of price classes mtzirt that the

General Motors car line should be integral, that each car in the line should properly : concelved
in its relationship to the line as a whole, Having thus separated out a set of relaied price classes,
we set forth an intricate strategy which can be summarised as follows: We proposed in general
that General Motors should place its car at the top of each price range and make them of such
a quatity that they would attract sales from below that price, seiling to those customers who
might be willing to pay a little more for the additional guality, and attract sales atso from above
that price, selling to those customers who would see the price advantage in a car of close to the.
guality of higher-priced competition. This amounted o quality competition against cars above
the price tag. Of course, a competitor could respond in kind, but where we had little [volume we
could thereby chip away an increase from above and below, and where we had volume it was
up to us to maintain it. Unless the number of modefs was limited, we said; and unless it were
planned that each model should cover its own grade and also overlap into the grades above
and below its price, a large volume could not be secured for each car. This large volume we
observed, was necessary to gain the advantages of guantity production, counted on as a4 most
important factor in earning a position of pre-eminence in all the grades.

Aliernative Pricing Stralegies

Having seen the crucial link berween overall corporate goals and the pricing strategy through the
example of Gieneral Motors, U.S.A. we now discuss some more situations. Different occasions
cail for different approaches to pricing. Market environment, e firm’s immediate and fong-term
objectives, the peculiar features of the product or custo ‘haviour have an impiyrtant role

to play in these decisions. O

Penetration Pricing ' C ‘

iz inzcw geographical markets, firms may deliberately
set a relatively lower price in-the hopé penctrating’ inte the market, The idea is to establish
a market share first and then gragually Mgve to a price which is more ‘desirabie’ from the profit
angle. However, this strategy well provided the demand is highly price elastic and the
nature of product differentiation Wuch that many customers are in a positioi to gjt attracted

by the low price. At times low price inay be set as a deterrent for the potential catranis. When
a lower price s charged to a geographically separate but new market the firm is test%ng out the

While introducing new producis or entg

elasticities of demand before taking a final decision on the level of price discrimination.

Price SKimming |

This again is a 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 t6¢ 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 popuiar 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 ‘not-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.

Each successive price drop hopefully brings in some more customers. But, there is & danger in
letting the price drop beyond a point because of the ‘perceived’ correlation between (Fuality and
price.

These two situations are in the nature of short-term pricing tactics and the firm is taking a
calculated 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. o '

Loss-leader Pricing

A firm seiling both razor blades and razors can price the razors below average variable cost if
it is confident of selling large voiumes of the blades which it claims are particularly suitable for
the razors. The firm incurs loss on razors but more than makes it up in blades 50 that the totai
profits of the product tine ‘shaving system’ are improved. In a sense therefore the so-cailed
loss-leader is really a protit leader. Because of the loss making product, customers are induced
into buying other complemeritary items in the line and the whole set-becomes profitable. This
tactic is feasible in complementary producis 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 replacerwnt
parts and consumables. A firm making capitai goods along with the parts and consumables can.
safely incur a loss on the main machine and recover it through the sale of other products. The
parts and consumables must however be proprietory or dedicated. Otherwise the customer can
buy the main machine from vou and replacement parts from some competitor.

In almost every pricing tactic that any firm adopts thereNge some assumptions about the
customer behaviour, elasticity of demand and competitors ns. It goes without saying that
the efficiency of the tactics depends on the Sound {If those assumptions. Firms therefore

conduct extensive résearch before making any tactigal mgve.

14.7 PRICING OF SERVICES ?‘

‘How does a service organisation go a pricing decision? Technical consultancy, project
management, market research, a tising®and a host of such enterprises do not have a product
which requires materials, equipm d processes. Of course they do need experts, some office

equipment and may be computers. But, the principal resource that a service organisation has its
manpower. The c¢ost of that resource is most important in pricing the ultimate service--be it a
project report or an advertising campaign. Principles of marginal costing will be less important
and the concept of opporfunity 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. Considerable 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 all these items (before it is taken-up)
and hence the research agency estimates the time required in undertaking various activities. The
time is transiated 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 orgartisa-
tions on the ‘quality’ considerations. Unlike a product the quality of a given service can be tested
on a consisient basis oniy in a limited sense. Human skilis are therefore the principal technicat
inputs that need to be priced. QOver a period of time, costs of these skills do get standardise-
“manhour cost of a programemer, a copywriter and so on; but differentiation of services becomes
far more easy in view of the ‘quality’ angle.
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The price of a service often gets influenced by the demand and supply in the ‘markel’lr for skills’
~ labour market. If programmers are in excess demand, their opportunity cost goes up; hence 4
service firm has to continuously increase their salaries to retain talented and cxperienced people.
That gets reflected in a higher manhour cost of that skill which ultimately makes thc 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

. movements. Some sources of data are given below. ' , ‘ _

‘Sources of Data: Directory of Computer Manufaciurers, |

a) Traders and software houses, brought out by a Delhi based firm.

‘“Computer Directory of India 1986” '
b} - Field interviews with the owners of software houses. _ |
3 Journais like Dataquest, Computer World, efc. ‘\I : : |

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

14.8 BUREAU OF INDL@\L COSTS AND PRICES (BICP)

We already know that prices of many products like cement, steel, aluminium are regulated in our
country. The apex body which supervises the setting of the prices of these products is calied the
BICP under the charge of the Ministry of Industry, which directly sets prices of some products
and gives guidelines for the pricing of a host of other products. Besides, it also exsmines from
time to time the ‘fairness’ of the pm.cs of certain product% on the basis of references from

| government.

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 retur1i1 used to be
12% on net worth at 80% capacity utilisation. Thus, the retention price for every manufacturer
is so 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 predctcg"mined Ievet -
of capacity utilisation the average manufacturing cost is arrived at. Depreciation, Fntcrcst and

. overheads are allocated in some fashion depending on the nature of product, its workmg capital

- needs and other resource requirements.

Sometimes, the BICP uses a mixture of ‘target-profit pricing’ and ‘cost-plus pl.‘icing!'. You must

have read a lot in the newspapers about the control of drug prices. The regulation otlf drug prices’
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is a case in point for 1llustratmg the exact mcthod 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 (Prloe ‘Control) Order 1987, are rcprocluccd below. g

You will notice that the drug prices are regulated by two laycrs- of control. The retail price 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

mtcntion is to ensure that firms earn ‘adequate’ proflts and the customer pays a rcasonable
price.

“2- While fixing the price of a bulk drug the goVernment 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 npon the option for any of the specified rates of return that may be
exercised by the manufacturer of a bulk drug. -~ o '

Provided that the option with regard to the rate of return once exercised: by a manufacturer
shall be final and for any change in the said rate of return prior approval of the governmcnt
shall be necessary.

6 Calculation of retail price of formulations:

The retail prlce of a formulation shal[ be calculatcd in ac@ce with the following formula
namely: : S

= (MC. + CC. + PM. + P.C) X (1+Mp®0)”’+ E.D.
where ' ’ ‘

R.P. means retail price

M.C. means materia! cost and inc!udesee cost of drugs and other pharmaceutical aids used
including coverages, if any, pl ss loss thereon specified as a norm from time to time
by notification in the official g in this behalf. ' N

C.C. means conversion cost worked out in accordance with established procedures of tosting
and may bc fixed as norm from time to time by notlﬁcatlon in the offi cral gazette in this
behalf. :

P.M. means cost of the packing material used in the packing of concerned formulation and
" included process loss, a norm fixed from time to time by notlﬁcatmn in the official gazette
in 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 notrflcatlon in the official gaaette in this
behalf. '

MAPE means maximum allowable post—manufacturmg expenses mcludmg tradc margin
referred to in paragraph 7.
E. D means excise duty.

Provided that in the case of an imported formulat:on 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’ shail 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-manufacturing
expenses including trade margin and shall not exceed.

a) .Sevehty five per cent in the case of formulations specified in Category I of the third
schedule. '

b) One hundred per cent in the case of formulations specified in Case 200 | IE of the said
schedule. '

Explanations

a} Forthe purpos';e of this paragraph ‘post-manufacturing expenses’ means afl costs incurred
by a manufacturer from the stage of ex-factory cost to retailing and includes trade margin.

b) For the purpose of categorisation of a formulation. it shall be deemed as:

i}y Category I formulation, if it contains any bulk drug either individually or in combination,
specified for Category I formulations.

ti) Category Il formulation, if it contains any bulk drug eigher individually or if combination, - '
specified for Category I formulations,

Provided that, iii case the formulation contains @Ags specified in both categories I and

I1 it shall be deemed ‘as a Category } formulatipng. i
You would. have noticed the use of the CQ of ‘long-run marginal cost’ i paragraph 2

of the above mentioned document. Mo facturers would find it difficult to estimate this
because of the uncertainty. pertainjag to §e size of the plant in the fong-run and the product
mix that the firm adopts which hange 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
tactics 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 mintmum profit target or prompted by the urge to maximise profits, average cosf and marginal
cost play crucial rele in determining the prices of most products. The margin or mark-up or profit
depends on many factors starting from the attitudes of the top management to; the objective
demand and supply conditions. Competition is at the heart of any market. Natural [lv, competitive
forces mould the price behaviour of firms in more than one way. It affects the m: ket structure,

shapes the objectwes of firms and above all, it sets the directions in which prlccs may tend to
change.’

fndeed, the most important aspect of the behavicur of firms that emerges out of our study carried
out in this block (Unit 11 to 14} is the importance of market structure and competitive {orces
- within it. We made use of certain stylised though ideal situations like perfect corhpetition and
| - monopoly to bring home this point. The previous section on BICP lllustrates a rather interesting
point. Even a regulatory body uses the same concepts in determmmg the prices. The only
difference is that the regulatory authority specifies an upper limit on the prlcefreturn Withount
it the market may exercise that control if there was sufficient competition. Whepever market
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mechanism fails to achieve certain results, regulation is 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 to regulate prices

rather than leave them open to the market forces.

14.10 XEY WORDS

A target return (or profit) price is a price dt351gned to yield the firm a predetermined profit from
the sale of spe(:lﬁc product groups.

In cost-plus pricing method, price is calculated by adding a predetermined percentage mark-up
~ to the estimated 'per unit cost’ of the product.

The strategy of deliberately setting a low price while introducing a new product or entering a
new territory is called penetration pricing.

By Price skimming firms try fo take advantage of the customer behaviour 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 1s 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 preduct policy and has to be linked to the overall corporate

strategy. ; '
14.11 ADDITIONAL READINGS . )

Dorfman, R. 1965. The Price System, Prentice Hall Qi_a: New Delhi.
Thompson, Arthur A. 1977,  Economics O%imi, Theory and Practice, Prentice Hail:

Englewood-Cliffs. .
Sloan, Alfred P. 1986. My Years with GMgral Motors, Penguin: New York.

14.12 SELF-ASSESSMEN@T

1 Examine the price-cost relationship from the standpoint of (a) thcnrj! and (b) practice.

2 State and explain the factors which you would normally consider while pricing a new product.

3 How is penetration price different from a skimming price? Under what conditions, would
you recommend this kind of prl(.]ng policy?

4 “Pncmg decisions are constrained by product-poticy decmons and considerations ofcorporate
planning”. Comment, quoting appropriate examples from the real world.

What is ‘cost-plus pricing’? Does it negiect the demand factors influencing pricing decisions?
6 Explain each of the following observations:

a) Products are priced differently dépcnding upon not only the life éyclg 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 about the price, the firm may vse profit 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. s
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BLOCKYV THE FIRM IN THEORY AND PRACTICE

Managerial Economucs 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. Each 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 outlook
managerial economics draws more extensively upon Economic (or Micro Economic) Theory of
the firm formulated by Marshall and others. The economic concepts of market, firm and industry
are explained. This is followed by a criticial evalnation of the theory, especially its motivational
and cognitive assumptions.

Unit 16 looks at the Behavioural Theery 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 safisficer and not a
* maximiser. The unit begins with a discussion of the key concepts and assumptions underlying the
behavioural model. The nature of decision-making process in a firm operating under uncertainty
with multiple goals and mulnp]e products is explained. The behavigural theory is contrasted with
the economic theory. The usefulness and limitations of the m@rlbutlons in this model are
discussed.

Unit 17 focuses on Managerial Theories of the firm t@ an be regarded as extensions or
refinements of the Behavioural Theory. The fingwgds viewed as a coalition where the main
objectives of top management, who weild the real pogfer, 1s to harmonise the conflicting interests

of various parties associated with the firm. liesthe top management’s own vested interests
to assure their continuance in power. The Wpit thus begins by examining the behaviour of a
manager. Three main contributions § anagerial model have been selected for discussion.
Their vaderlying assumptions and dif s have also been examined. . The managerial model

is then compared with the economic model of the firm. Some comments of general nature on
managerial theories have also been offered.

Unit 18 examines profits, common thread found in 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 nced for a profit policy in the context of profit planning and control is
emphasised.







UNIT 15 ECONOMIC THEORY OF TI-IE FIRM ]

Structure '

150 Introduction .

15.1°  Objectives:

152  Concepts of Market, Firm & ]ndustry
153  Rationale for the Theory of Firm

154  Economisis” Theory of the Firm
155 A Critique of the Ec_onbmists’ Theory
156 Summary ' '

15.7  Additional Readings

158  Self-Assessment Test -

15.0 INTRODUCTION

An D?EMCW_Of the price-output decision analysis in thc.'preocding block brings out clearly 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 thcory and then examine its
emperical relevance. After all, in managerial economics, we hop get an appropriate blend of
‘theory and pracnce : S é . -

15.1 OBJECTIVES = - DR O
On reading this unit, you should be in a position tg g .

onderstand better the economic concepts of %, firm and industry

‘o state the assumptions underlaying the mi _’S theory of firms

» develop a critique of that economist’s @ﬁ'modcl" '

@ suggest the ncéd for alternative Is o o

e refine your analytical tools to ap%ate real world business situations. .

15.2 CONCEPTS OF MARKETS, FIRMS AND INDUSTRY

These concepts are crucial to the underétanding of the economist’s theory of firms. Let us recall -
these concepts with a bit of analytical rigour. o '

Markets .
You must have noted that traditional economic thcory dlsnngulshes ‘the. followmg market
strucrure ' : :

1) Perfect Competition_ refers to a market situation where there is a large number of firms
in the industry, producing homogeneous produéts,_cnjoying freedom of movement, having
neither transportation costs nor information costs,. and selling products at a single price.
Although competition is perfect, there is no rivalry among the individual firms.

ii). Monopoly refers to a situation where a single firni constitutes the cntlre iindustry.. Entry is
~blockaded. The monopolist makes rather takes the price. : '

iii) '. Monopolistic Competition exists in a market with a Jarge number of firms whlch ind_ividually
sell differentiated products . Thus prodticts are close substitutes, entry is free and easy in
the industry.” Each firm en;oys some degree of 1 monopoly power sub]ect to competltlon from -
the. rlvals '
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V). Oligopoly exists in a market with small number of firms, grouped toggther, producing
either homongenous or differentiated products. Individual sellers are conscious of their -

interdependence and therefore, take care of rivals actions and reactions in a variety of ways,
before de_signning their market strategy and tactics.

Based on the description above, we may now stiggest a market classification 'lbased on certain

criteria: |

a) Degree of product substitutability .

This may be measured by the conventicnal price cross elasticity of d::manh (epji) for the
commodities produced by any two firms.

.. — 99§ Pi . '
Pii = api - Qj |

It measures the degree to which the sales of the j-th firm are affected by cha?ges in the price
charged by the firm in the industry. If this elasticity is high, the products 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 cross-elasticity for thc| products of any '

two firms '
equ = 551 @
i = 3gi-p;

i~th firm. The higher the value of this elasticity, sthgngeNis the degree of interdependence.

¢) Condition of eniry O |

. The ease of entry may be measured by,
E = Pa_Pec . v ‘

Pe
Where E - conditio@nry - |
Fc = PrigeqyainderYrice competition '

Pa= A ice charged by firms |

It measures the degree to which the price of the ‘@n is affected by changle in sales of the

The condition of entry is a measure by which the established firms in an indust:’y can raise their
Pa above Pc withoul attracting entry.

~ The market classification based on the above criteria can now be reproduced in the following

table. ' : |
_ _ Market classification criteria |
.Type of market Product subst.itutability [ Seller’s interdependence ﬁa% of entry
€pji = 3_?)::_%% €pgi = %'% E; = Pesbe

Pure  Competition — o . —0 : ' —!+O
Monopolistic Competition| O < e, ;; < a |—0O Lo
Pure  Oligopoly - @ O < e; < @ E-0

. Heterogeneous Oligopolyj O < ép,ji < a (0 < Cpii <O F%O :
Monopoly* 0 150 Blockaded entry

. . *This is from Modern Microeconomics (2nd ed.) 1979 by A. Koutsoyiannis, p.7.
. | i
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Activity 1

a) Bring out implications of the table. Be sure to work out the logic of reasoning in detail.

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

e R R R R I I e R R N I R I A R I I N A R Y
[ N O R I I I R
...............................................................................

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

P R L R R T R R R R LI R A R R I R N I L R I B
...............................................................................

e T T T T R

R R R I R R A R PR R N N I e A B B B BT B B B A )

T T T T T
.................................................................................
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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 equilibrium’ in the case of firms in
contrast to ‘group eqmllbnum’ in the case of an industry. You may recall-the condition of
equlhbnum 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 generally satisfied ohly in the long-run.; In th short-run,
the firm may be in equilibrivm without the industry being in equilibrium; and this will lead to
all sorts of adjustments, depending upon the nature of market. '

. The concept of an industry serves a lot of purposes. Firstly, it helps us to group| the firms in
terms of some criteria. Secondly, the concept of industry makes it possible to_df'frivc a set of
general rules from which we can predict the behaviour of competing members of the group
that constitute the industry. Thirdly, the concept of an industry provides the framejwork for the
analysis of the effects of entry on the behaviour of the firm 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 to indu sti‘y‘; maost policies are
industry-specific. Since the concept of an industry has a lot of operational use, it i? meaningful
to classify industry on the basis of some critieria. Normally, there are two criteriz of industry

ciassificaiion:

1} Produet Criterion: The firms are grouped in an industry if their products are cl GStli substitutes.
You can talk of both “"economic™ substitutability (in the sense of similar price change). Such
substitutabitity can be measured in terms of price cross-elasticity of demandl, (1P

ii} Process Criterion: © The firms are growped in an industry on the basis of similarity of
process-technology, use of raw materials, methods of production, channels of distribution etc.

in general, all decisions of firms (price, output, product, style, advertisement, invéstment etc)
are taken in the light of actual as well as the potential comp8ijtion by riew entranfs. Thjs suggesis
that product criteria as well as process criteria shoul ReMtegrated in analysing the market

behaviour of firms. O o
Activity 2 . _ |

a) Restate the following concepts in terms %concept of marginals and avcrage'?:

i} Price-cross-elasticity of demanQ~




¢) Name the criteria by which the following industries can be éharactcriscd.

Industry | - Critf_éria L

. Textile

Heavy chemicals

Capital Geods

Engineering

Small Scale

Electronics

fron & Steel

Fertitiser .

Petro goods

Automobiles

d) Can the same industry be classified in terms of hethwproduct and proces ;s criteria? Give
examples quoting other than listed ir: the above ta

...............................................................................
R R R R T I I T B R I R I e I I I I S

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

15.3 RATIONALE FOR THE THEORY OF FIRM

It is now clear that the firm is a constiteent element of an inviustry, Firms of different sizes,
location, ownership, efﬁciency.constitute an industry. “The imr aediate environment of the firm:
-is thus limited to what happend to the industry it belongs to | Industrial environment and its
scanning explain the ercenomic behaviour of the firm. Howeve i1, we often observe that different
firms belonging to sarne industry, facing the same market env’ wonment, behave differently. That

is why the theory of firm is necessary . '

The purpose of any theory is two-fold. First, it must explair 1 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 analysis-sta:rting‘fl :om a set of
assumptions to derwe a set of generalisations. Prediction implies the pOS‘ilbilltJ{ nf forecsting
based on observations. “The validity of a theory (or the models it constructs) ma be judged on
‘ the basis of several ‘criteria: its predictive power, its consistency, realism of its assun.zptlons, its
, generality and application, and its simplicity. ‘There is no general agreement regarding which of
t. he above criteria is more important. For exaraple, milton Friedman cmphasises‘the predictive
va Iue while Paul Samuelson emphasises the explanatory power and realism of the as sumptions.

Tht purposs of the theory of the firm is to provide models for the analysis of the démsmn making
in th e firm in various market structures. A theoty of the firm needs to explain the whole range
of pri ce-outpui decisions-how the firms set their price, decide their product line, adve rtisement
expens ‘€s andl sales promotion efforts, research & development expenditure and so on-sirategic
as well as tactical decisions. ‘

It is expe *ctedd that a theory of the firm must have a minimum degree: of generality so as to be
f=épplicab[t‘- 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 required before a theoritical
model of ti 1€ behaviour of firms may be constructed. : ]

Over the yea r5, markets have grown in terms of their complexity, and so have grown|the industries
in terms of t} 'wir variety. In their attempt to approxinsate the real world, the theorists have also
developed the ir models at different levels of aggregatign detail and sophistication depending
‘upon their pury 10se. As a result we have today a variely oNgiodels explaining and ]'[)rcdicting the

behaviour of fir ms. These models can be classified intc e sets of theory: ‘
s Economic Thc\')_ry of the firm _ O '
¢ Behavioural The *ory of the firm

s Managerial Theo Iy of the firm _ ?\ . ‘
And the interesting §'oistt is that the orick are sfill in the making, because reat wPrId practices
still defy the existing theoretical comggfut :

In this unit, we hope t. 2 limi @ ves only to the economi. sts thcory of firms, as other theories
wiil be dealt with in su. Bseque :ts in this Block. : ‘

5.4 ECONOMIST: 5 THEORY OF THE FIRM - -

In the previous Block, you ' have been already exposed to the details of this theory. You have seen
how the firms take or ma ke price-votume decisions under diferent forms of market structure
like perfect competition, m onopoly, monopolistic cbmpetition-largc group and srnq'lll group ie.,

oligopoly. There dre other . forms of market as welt as such as monopsony, bilathal monopoly
and so on; Such analysis inc fudes both product markets and factor markets. In what follows,
an attempt is made to provide an overview of all these models and thereby summarise the
economists theosy of the firm .in terms of the following propositions:

1. Thefirm is a transformation vittit, The economists use the term "firn1" in a very general sense.
Any unit which transforms inp Uit into ouput is calted a firm; it may mcl ude an'agricultural farm,
a'manufacturing unit like factc yries, mines, a commercial enterprise, __ar t,onsultancy firm, bank,
a hospital or an educational is wstitution’ and what have you. The only requirement is that it .
must fransform a set of inputs 1. ke men, machines and materials into a fiow of ouJ:put-ﬁnished
or semi-finished, consumer goo: is or capital goods, goods or services. Thus every firm has a
"transformation function" which defines its economic act}xfity and technological process.

2. The firm undertakes transformati on of factors into product to create surplus value. Transfor-
. matlon is economicatly meaningless if it doPs not add to value. In the process of transformation,

we o -




the value of output must exceed the value of input, thereby creating a "surplus”. In other

words, there is no point in transfotming log of wood into a set of furniture,if furnitures donot
command 2 higher value in the market, compared to wood. Through transformation, the firm

can add "form-utility” just as through transformation, the firm can add "place utility” to its

prodact, adding such utilities enhances the market value. In modern terminology, the *srplus

value’ is renamed as profit ie., 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 fiem’s operational
efficiency; profits distributed by way of dividends satisfy the shareholders; retained profit is
the source of internal finance necessary for the firm’s expansion and replacement programme.
Considering all these, larger the profit, better if 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. Yon
may recall that profit is the accounting difference between total revenues and total costs.

m=R-C ' e {1}
Since revenues R and costs C - both depend on output (3, we may rewrite

7{Q) = R (Q) - C(Q) | ' e (i)

It
follows => dQ = [ ] , O (i)
dn _ [.ﬁa _ %g] ?‘ | e (V)

Q7 T
[dﬂ d(}]

By the first order (cquilibriu%ltla) we set (iit) equal to zero and thus get |10 ~ 4@

and

MR = MC (marginal revenue =Wfdrginal costs)

By the second order (stability condition), we should have (iv) < O = d_Q?- > O te. rising MC

These conditions of a firm’s equilibrium hold irrespective of the naturc of market structure
to which the firm belongs. In contrast to the firm’s equilibrium condition (MR = MC), the
industry’s equilibrism condition is (AR = AC) ie., what economist’s call “nornal profit”; unless
all firms earn this “normal profit” (no profit, no loss), the structure of the industry continues to
be unstable because of the firm's movement in or cut of the indusiry.

The market environment of the firms is known completely. These is complete knowledge
about the firm’s size, product and, factors, also about demand, supply and prices, the structure
of the industry, rival’s number arid moves. Finally, there is also some difinite knowledge about
the time perspective—short—run 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 modeis
have been developed under the assumption of cestainty, though lately 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 abput the market, the Arm decides on its operationall variables
te maximise profit. The firm'l knows jts‘objectives and constraints; and accordingﬂly'th'e firm
follows optimum decision rule to operate on the relevant variables. For example, under perfect-
competition, the firm is a price taker. Under_ imperfect competition, the firm is a p{'ice maker.
if demand elasticities differ between markets, the firm is price- discriminator. Sometimes, the
firm acts a:é price-leader or price-follower, depending upon the market situation. Sometimes,
the firm works in terms of non-price factors like advertisement and selling costs] typical of
monopolistic competition. The firm may operate on real/physical variables [ike ('Fuantity or
quality of the product rather than p_,r'ice variable. The choice of operational decision variables
ultimately depends on the nature of the market.

. . Thus the economists’ theory explains the adjustment process of the decision variable c,Lf the firm;
. . it also helps in predicting the firm’s behaviour under & set of given assumptions. ‘

Activity 3

a) State the basic propositions of the economic theory of the firms.

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

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

------------------------------------------------
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-----------------------------------------------------------------------------
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--------------------------------------------------------------------------------
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......................................................................
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d) Identify the objectives and the constraints for the foI]o\#ing firms.

Firms " © Objectives - Constraints
: [

ONGC
NTPC
NTC
SBI
DCM
Escorts

e) Can a firm control price and output mmultancously‘? Can you think of any other operational
varlable'? :

..................................................................................
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15.5 A CRITIQUE OF THE ECONOMI

We will begin by identifving the basic assum nderlying the economists’ theory. We would
like to restate them candidly so as tquegmmant on them and their real world validity. In the
process, we may indicate alternativeQ!whes (hypotheses) to the economists’ theory.

If you examine the propositi@ch we have stated in preceding section, you will find that
there are two basic assumptions erlying the economists’ theory :

i) Motivational Assumption
ity 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 maximiscs profit
and no other decision variable. Second, the firm maximises 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 ds:usnon Tule. In athcx
words, the firms are able to recognise the market environment they afe m This assumption
implies zero information cost ie., there is no cost involved in obtaining pcrfcct and complete
knowledge. This is also means that the market. ‘enviconment 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 caregorically.
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With regard to the motivational aésiimptions, they have raised two related but fundamental
questions: ' ' |

ay Do firms really maximise profit?
b) Do firms only maximise profit?

- The real world observation suggests that profit is not the suic varikuic in the objective function of
a firm. The firms may have other goals also such as production, inventory market share, consumer

consciousness, social responsibility and so on. Also, the firms need not always "ma:{imisc", but
only "satisfy”; they may be only deliberative in their approach.

Int view of this general observation and criticism, a set of alternative hypotheses ‘have been
suggested by authors, some of which are quoted below: ’

i} Firms intend to maximise not a single variable profit function but a general preference function,
considering the profit interests of various groups like owners, shareholders, managers, workers,
consumers, government etc. {Pepandreou) | :

ii) Inviewof long-run survivais, the firms aim at organisational securitj} and stability. (]?othsch ild)

iii) The firms are interested in ‘safety margin’ particularly when market competition is confined
among the few. (Felinex) '

iv) Firms sacrifice profit objective because of reasons of.findkgial control; firms go fpr internal
financing out of retained profits so that they can keep ial control over their Tperations._

(Reder) Q
v) Business firms (like banks) attempt to ligifdity reserve sufficient to assure a soung
financial position and retention of control. ity Considerations are combined Lvith safety

and economy consideration. ((3001?~ . ‘
vi) Firms often trade-off betweenggofit Md leisure. More profits you seek, less leisure you have

at your disposal; firms theret m at an ideal combination of profit and leisurc‘in view of
organisationat safety and securtW (Scitovsky) - '

vil} Business firms 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 stable‘ growth of
revenue and profits are then endogeneously determined. (Baumol)

viii) Firms do not maximise profit, they only maximise the utifity involved in marnagerial di:ﬁ'cretionary '
power, (Williamson) ‘

“ix) Firmsaim at balanced growth subject to financial and managerial constraints they face. (Marris)

x) Oligopoty firms are not interested in maximum profits, they are 6nly interested in stalile market
shares and reasonable regular flow of profit attached to it, they may thus share profits.and share
markets so as to occupy stowly and gradually the position of a market léader. (Stacklebzrg)

xi) Firms’ behaviour is often ‘satisficing’ rather t_han ‘maximising’ satisfaction depending on the
match between their aspiration and actual performance. (Simon) - ‘

This 1s just a suggested list. There are many more hypc!')t_hescs. For example, it is sometimes
observed that firms may sacrifice profit in view of their social responsibilities; S‘omet[imes they
are concerned about oniy ‘customer service’, ‘pollution control’, vulnerable sections of the




society—‘mass welfare’, ‘self sufficiency’, ‘autonomy’, etc: some of the considerations may run
counter to proft motive. This is often true in case of our public sector units,

Let us now come to the other assumption. Thc cognitive assumption is also not tenable in reality.
Business decisions .are meant to cope with changes. Most of these changes are unknown. The
order, direction and! impact of the changes can never be definitely known. Thus the decision
environment is full of risk and uncertainty. To assurne perfect knowledge is, therefore, highly
unrealistic. In other wvords, the firms operating with imperfect knowledge cannot hope to wo_rk
for maximum profit. The cconomists have been mostly considering production costs and selling
costs in calculating their 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 deveioped and no maodern
firm can assume zefo infOrmation costs. The firm has to s=arch for information flow and choose
the relevant information 1o direct its course of economic activity. In view of this, a few more
hypotheses have been suggcstec]:

i) The theory of choice and the theory of search thus becom ¢ two cssential parts of the theory
of business firm. (Savage :and Smail)

iy The firms are "deliberative” rather than "maximising” in their attitude. (Gordon and Margolis)

iii) A theory which assumes kno wledge of what cannot be known is clearly defective as a guide
to actual behaviour of the firn1. (Boulding)

iv} In the absence of knowledge cos 1cerning entreprencurial INgzofls and expectations, the p_rofit-
maximising construction becoms s an empirically irmt tautology: (Popandreou)
i

v) Firms do not maximise profit; in 1°act, they capnot se profit, because they do not know
what is the maximum to aim at. 1n reality, t?ﬂow short-cuts; and rules of thumb rather

than the marginal principle of pl'oi it n. (Hall and Hitch)

If you consider the last three propo gitivInS\gbove, you will find that they constitute a vehement
attack on the economists’ theory o m. You may wonder why the economists do not defend
their theory. This is exactly what somNgCt ynomists have done. They h.ave ried to rehabilitate the
econmists’ theory. Milton Friedman, for ¢ xample, has argued that the test of a theory depends
on its explanatory and predictive value, Ths 2 soundness and significance of a theory depends on
its operational use, its underlying assumptio nhs cannot be the relevant poinat of artack. Machiup
has defended the orthodox economic theavy ' of the firm as reasonable; the -profit maximisation
considerations do guide business decisions; it is a subjective consideration, nit capable of being
measured objectively. The marginal principle:, if necessary, can be modified by - the more general
principle of incrementalism. Incremental con cc>pt and reasoning often guide bu;siness decisions.
Horowitz has reconstiucted the economic thecry of the firm under uncertainty”. Thus profit
maximisation hypothesis can be extended to toike: carc of risk and uncertainty in tt ¢ real world:
The recent developments like game theory, ecotornetric theory, theory of nrobability: 1nd economic
decision models--all go to stren{,lhen the profit-ima <imisation hypothesis of the traditio nal theory.
In fact, alternative developments such as behaviou ral theories and managerial theor ‘es of the
firms also do not substitute but only supplement. the economic theory of the firm. Tn sut ‘sequent
umts we will examine this observation. For the tir.1e being, we can say, based on en 1plI‘ICdf
observation of “excellently managed firms” that fir ms (may not always maximise profit, bu,t they
do have a profit pelicy. Thus profit may or may not’ ent °t explicitly the objective function; p. TOflt.
may be in the form of a constraint rather than an object: ive, yet profit is an index of operatio. ¢ nal
cffmIency of the firm and therefore, firms do have a defiinite policy about the size, rate, sour 5
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E and allocatton of proﬁts. No firm can.do mthout a profit policy. In the long o1 proﬁt remains
as a motivational force, though in the short- -run other goals may assume importance. And these
.-goals may also be related dlrectly or indirectly to the profit goal. In. reailstlc ¢ases, the firm
fras multiple goals and multiple: consfraints. The goal programming techmqu 2 can still provide
a dependable tool for analysm of economic behaviour of thc firm towards pi oﬁt maximisation. '

Actmty 4

a) Evaluate Friedman’s posntlon w1th respect to the economic theory of the ﬁrTn (Read the
relevant reference) : .

15,6 SUMM ARY

R

The firm is - the microlevel dccnsmn-maklng l.IIllt exlstmg within an mdustry and a market
environmer 4t. The decision-making process’ Bf ihe firm is very complex it depénds ln the nature
and efficic :ncy of the firm itself. 1t is very diffic akt to generalise on the econontic behaviour of the
firms. Y et the economists have attempted tTms generalisation at the cost of over-slmpllﬁcatlon

- The ec snomists have put fOl‘WaId the prof jt ‘maximisation hypothesis whichi they think, holds’
good “rrespective of the nature marked ard ‘its perfectlon irrespective of the tlmei perspective, .
shor! -run or long-run, lI’I”CSDCCUVC of the'differences among the firms and the industry to which
the: belong There may be questions on /the realistic nature of the. underlying dssumptions of the
€C onomists’ theory, but its explanatory and predictive value is immense. Quite a.few alternative -
l“typothcscs altematwe to profit maxi- miszition, have been suggested tut some how they still 3




remain hooked to the concept of profit. Tn fact, even behavioural and managerial theories seem
to supplement rather than substitute altogether the economic theory of the firm. This is what
we will examine in the next two units before returning to the concept, measure and status of
profit in our managerial economics. ' ' - '

15.7 ADDITIONAL READINGS

Adhikary, M., 1987, Managerial Economics, Khosta Publishing House: New Dethi. (Ch. TIL,
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 the assumptions underlying the economists’ theory of the:firms.

- 2} "In theory, we assume perfect compct.ition and profit maximisation, in realitjr,wé find neither"” |
—Comment. : :

3) What is a theory? What is its purpose? How can you judgeShe validity of a theory? Tliustrate
your answers fo these questions, with reference to the edgnomiist’s theory of the firm.

4) The actueal economic behaviour of the firm cann plained with or without the concept
"~ of profit. —Comment : :

5) Make a bst of firms. Classify them using sdu%\eria tike product or process. Now examiné
their objective and constraints. Final-@e on the usefulness of the profit-maximisation

hypothesis.
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161 INTRODUCTION

16.2 OBJECTIVES o - | S

UNIT 16 THE BEHAVIOURAL THEORY OF THE FIRM

Structure - | | : ‘

161 Introduction

16.2 Objectives

163 Simon’s Satisficing Theory

16.4 Some Comments on Simon’s Model .

16.5 Basic Concepts in Cyert and March Model

16.6 Decison-making Process in Cyert and March Model
16.7 Cohen and Cyert Model of Behaviourism -
168 A Critique of Behavioural Theory

169 Summary o

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 behavioural theory of:-the firm. The behavioural theory
re-examines the concept of firm and its environment; it agalyses its deelSlon-makm process and
consequences, In the process, it provides an alterna@the traditional thinking about the

firm and its activity. For example, it suggests that the fhgi€ not a single-goal decision-making

unit, rather it is a multlple-goal operating unit t in addition to profit-goal, |the firm has
also other goals like production goal, mvento sales goal and market fsharc' goal. Such
. goal formation is an interesting process. e process of forming demand-goal or what is.

called ‘aspirations’, the firm has to sati
emerges as a “satisficer’ rather tha

different groups of conflicting interests. Thus the firm

»

1ser’.

The behavioural theories star veloping in the early 1950s. Some of the szeminpl work may

- be traced in Simon*s classic a ’"A Behavioural Model of Ratjonal Choice”, rubhshed in
" the Quarterly Journal of Economics in 1955, This theory has subsequently been elaborated by

Cyert and March, with whose names it has been associated. In what follows, we shall reproduce

a simple model of beha\nounsm as constructed by Cohen and Cyert. ‘ o
: |

'On reading this unit, you should be able to

. under_stand a few key concepts of the behavioural theory ;

¢ state clealry the assumptions underlying a behavioural model of the firm

¢ describe the decision-making process m a multi-goal, multi-product firm uhder uncertainty,
operatmg in an imperfect market :

have an ms:ght into Simon’s model as well as of Cohen and Cyert . ‘
. contrast the sat:sﬁcmg behaviour with the: ‘miximising’ behawour of a ﬁrm FJ
- take stock of the contributions and limitations of the behaviour theory of the

16.3 SIMON’S SATISFICING THEQRY

Inadeguacy of the economists’ theory of the firm prompted writers in other disciplines|io develop
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alternate models explaining the economic behaviour of the firm. Ore of the first of these was..
Simon’s in 1955. ' '

Simon argues that businessman must always have imperfect knowledge on which to base decisions;
that if full knowledge was available, the calculaticns 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 merely 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.

According to Simon, organisation behaviour and individual behaviour are comparable. Like an
individual every arganisation has its own aspiration, achievement, success or failure record and
its aspiration level 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

i) The actual performance is equal fo the aspirations

ii) The actual performance is greater than the aspirations.

The first situation may be due to incomplete information about the future and the firms initiate
_the process of improving the quality of information. It is possiblg that the aspiration level has
been pitched too high. The achievement level may lag behing th spiration level because (a)

there are wide fluctuations in economic activity, or (b) there is itative deterioration in the
performance level. Either way, there is flaw in informa Now.

The second situation, when achievement matches aspiration (targets) the firm is more or
less satisfied. No action will be taken except to réyew that the aspired targets have not been
pegged too low and that the firm’s potenti @; ormance has been rightly estimated.

The third situation speaks of commgpfigble performance by the firm. The firm is satisfied but
there is a need {o ensure that, the W @? ative achievement is not the outcome of decreasing
quality of performance. In this line of r€asoning, it is suggested that we should question success
rather than failure; questioning faiture is normal, but questioning sticcess is rare. When the firm
critically analyses ifs success, it is in a position to detect the quality of its performance, this may
enable the firm to design its future policy more efficiently.

It follows that except for the first situation, the firms remain satisfied. Faced with the first
situation, the firms will have to organise “search activity” and "choice” to improve information -
flow. If neither the search behaviour nor lowering of aspiration level results promptly enough in
the achievement of “satisfactory” situation, then the firm’s behaviour pattern will become one
of apathy or of aggression. '

16.4 SOME COMMENTS ON SIMON’S MODEL

1n analysing the econamic behaviour of the firoi, Simon has based his analysis on the analogy
between individual psychology and organisational psycho]dgy. Simon’s theory seems plausible -
because it is 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. Secondly Simon's
model is quite consistent with empirical observation of business behaviour such as tendency of
businessmen to set prices on the basis of costs plus 2 mark-up designed 10 generate “reasonable
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profit” ‘or the tendency of big compames to state their proﬁts targets in terms of earmng : |
satlsfactory" return on capital employed :

The main drawback of satlsﬁcmg theory is the difficult of making an operatlona] statement of
what is to be regarded as a "satisfactory” level of pcrformances. Some critics argue that this
approach seems less satisfying than the profit maxlmlsmg model which suggests an optimum level
of profit consequent upon the operation with the decision variables. Instcad of one "optimum
level” there may be many "satisfactory levels™ depending upon the groups which take interest in
- the ﬁrm ] actmty In thlS case, the operational value of Slmon s model is ml or negligible.

'The firms activity has to satisfy a number of groups., Unless good dmdends are paid, the
shareholders will be dissatisfied. Umnless fair wages are paid, the workers will be dissatisfied.
Unless low price is charged, the consumer will be dissatisfied. Unless attrac ve returns result
from investment the owner will be dissatisfied. Unless good pay and perqmsttes are given, the
salaried managers will be dissatisfied. Unless tax returns are paid, the Go ernment will be
dissatisfied. Thus, the firm, has to choose a particular profit level and rate which will "satisfy"”
one and afl. This may not be operationally feasible.

Actmt}' | ’-

a) Rccal[ the list of concepts, ‘common to the analysm of both 1nd1.v1dual behav:our and

- orgamsatlonal behaviour. B 0 . "

-b) Baumol has a hypothesis tha 2 firms maximise revenue subject to the constraint imposed
by a target profit. T xtent can this hypothesns be mcorporated w1th1n the framework
_ of Simon’s model? Gi asons for your answer.

oo'--.'o----'lo--_-o---a_---;.as--uo----..---.oo---'l.--qo---..cn-{: ..................
e I A T B S

.--.o—--.o--..---qc-----n--..--q.o----oo--u.o---.lsn-.i.lo-.ol- ----------------

' ¢) Visit some firms personaHy and interview a few selected executives. Whom and how do
their firm’s s "satisfy’? Examme the response agalnst Simon’s model, '




16.5 BASIC CONCEPTS IN CYERT AND MARCH MODEL

) In their book A Behavioural Theory of the Firm (1963) Cycrt and March have focused on
the decision-making process: of the large multi-product firm under uncertainty in an imperfect |
market. In such firms, ownership is dlvorced from management. Cyert and March show their
interests more in the declsmn-making process than ln the motivation, proﬁt maxlmismg or
satisficing, of such firms. - '

There are certain concepts, basic to the understandmg of Cyert and March Model. Some of
‘these concepts are:

Finm as an adaptive rational system has the fo'llowin'g properties:

i} There exists a number of states of the system. At any pomt the system in some. sense
‘prefers’ some of these states to others.

iy There exists an external source of disturbance or “shock” to the system. These shocks
cannot be controlled. o

iif) There exists a number of decision variables internal to the system. These vanabies are
“controlled according to some dcasnon prmmple

the system. In other words, a new state is decided by the shock from the externat

iv) Each combmatlon of ‘external shock’ and mternal decxs:on ariable’ changes the state of
environment and by the decisions taken and executed fror@i the firm.

v} Any decision rule that Iead to a preferred state is ely to be used in future than it.

was.in the past : _ _

In view of these propositioﬁs,- we can say he Etidnality on the part of firm’s behaviour -
suggests that the firm, operating with its i%ﬂ;cbision variables, adopts itself to changing -
external shocks and thus a new state rgsults anth the Syste_m continues through changing states.
. Firm as a Coalition is 'another'vicw%the firm's behaviour. You have already. seen that
the firm has to satisfy various groups—consuﬁlcr's,_ wotker_s, 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
satisfactorily. It is this Coalition within the organisation which has to be maintained so that the
firm survives and grows eventually. The growth of the firm may strengthen or endanger the
Coalition dependmg upon how the vested mterest-groups are satisfied.

Organisatiom Goal has reference to the objectwc of the firm: lee individuals, organisations also
set their goals to direct their respective business actmty The Coalition members together decide
on the goal apd the goal-directed activity of the firm. Several points regardmg organisational
goals shouid be noted:

i) Goals are decided upon by the interaction among the C(_chilit"ion members.

ii) All resolutions of goals within the Coalition are not made by money.- Rather many side
payments are made to Coalition members in the form of policy commitments.

iii) Some goals are stated in the form of normative dictum.

iv) Some goals are stated in non-operational form.:
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v) When goals are stated in the form of operational targets, it is possible to co_'nParc “aspirations”
with "achievements”. Such comparisons, particularly periodic review, hei[i) the Coalition to
revise goals and review its aspiration level mechanism.

ﬁ) The firms mosﬂy have multiple goals, rather than a singile profit goai. |

Organisational slack: A Coalition is viable if the paymenis made to various doaii-tion members
are adequate to keep them together in the organisation. If enough resources exist to meet all
demands, the Coalition is a feasible one. Howeyer, because of frictions in rdutual adjustment
of payments and demands {aspirations), there is ordinarily a disparity between the resctirces
available to the organisation and the payments required $o maintain the|Coalition. This
difference. between available resources and required payments i3 called "organisaticnal slack™.
Stack consists in paymenis to members of the Coalition in excess of what is req[uired to maintain
the organisation. ' - : |

When firms operate under market imperfections, many forms of siack exist. The shareholders
may be paid dividends in excess of those which are required to keep them withinl 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 needed to prevent them
from leaving the organisation. The customers may be given price discount in jexcess of what is
required to purchase the product. All such excess payments are slack expenditures for the firm.
In traditional economic theory, at least in equilibrithg, such slack is zero, but in behavioural |
theory slack is positive and it has a 'constructive le. JStack payments keep the Coalition in

existence. Organisational slacks enable firgpe™g adjust themselves to gross shifts in external
environment. Slacks represent a cushion to @ the shocks. Thus slack play Ihoth a stabilising

and an adaptive role.
Activity 2 Q |




. d) Bring out clearly the role of thc followmg payments as means for resolutlon of group conflicts
in an orgamsatlon: . .

B L R N R L L

R T N LR
.................................................................................
------------------------------------------------------------------------------

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

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

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

¢) Slack payments increase durids of flourishing business and decrease during beri'ods
of bad business; Explain quoting Teal world examples, :

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

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

166 DECISION-MAKING PROCESS IN CYERT AND MARCH MODEL

Orgamsatlonal 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 standpoint, two.
levels of decision-making can be distinguished-one at the level of top management, and the other
at the lower level of administration. '

At the top management level

Given the organisational goals and Tesources, the allocation of these resources to the various
departmcnts 1s decndcd by the top managcment and is 1mplemented by the budget. Each
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‘budget-shares are allocated each mg

department is allocated a certain portion of the budget, the share of the -budg}:t depending

mainly on the bargaining power and skill of the head of each department. The bargaining power
is to a large extent determined by the past performance of the particuiar department. In this

- process of internal allocation of most of the resources, the top management always retain some

funds for allocationat its own discretion at any point of time to the best of its }Ufigement and
ability. The top management examines and decides on the proposition (project) presented to it
by the managers. Two crude criteria are set for the evaluation of projects:

i) Budgetary (financial) eriterion: Availability of funds for the project ' ‘
ii) Improvement criterion: Contribution of the project towards modernisation etc.‘

Inthe 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 information. * Search

is a resource-absorbing activity, but it is not made on marginalistic rules (as suggested by the

traditional econamics thoery). Search is directd to the particular area in which sc!ame problem

appears. Search is undertaken when and where a problem arises so that minimym resources
are spent in that activity, Information flow has a very important role. Information determines
the aspirations (demands) of the groups, which, in turn, determines the setting of goals by
top management. Information flow has to be monitored to bridge the gap between aspirations
and achievements of the firm. But information flow often suffers from a position bias; every
manager provides such information as would safeguard his individual position, Alsolinformation
may-get distorted, diluted and delayed depending on_theNhannels of information flow. Thus
the decisions taken by top management may not alway§depend on adequate and‘ appropriate

information. ' . O .
. At lower levels of administration S : ‘

The decision process at lower levels invoh%lious degrees of freedom of action. Once the
ger has normally considerable “discretion” |in spending
For example, the sales force allocation is decided by the

the funds allocated to his departmen
sales manger; the organisatio & abour on the shop floor is decided by the produciion manger,
Dajf--to—day decisions are simpli @ delegation of authority within each sestion axpci by simple
tules of convention which form the "blue print* of the organisation. The administration staff

at lower levels of the hierarchy "learn” by experience and arc hetped by the "blue pzmr” ribeg

in making their decisions. Based on their experience, the lower level siaff cles o how,

‘when, where and how much of top management decisions to 1mplemenl indiwduai staff officers _

adapt themselves in the context of developments within and outside the firm which 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 March as 2n i]lLstration of

the decision-making process within a large corporation. Model refers to the case of a duopoiy,
with homogeneous cutput selling a single price ultimately. No changes in the mTfentory are .

allowed in thls model. The steps outlined here are bassd on Cohen and Cyert (1965).

i) Forecast of rivals reaction: The forecast is a straight forward extrapolation of the past

~ observed reactions. : : ‘

ii) Forecast of firm’s demand: Future demand is an 'cxtrépolatio'n of past sales.

iii) Estimation of costs: The current costs are assitmed to be the same as the hlstoLlcal (pdSt)
costs, with necessary adjustments (mcrease) of ‘slack payments’. S ‘
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iv} Specification of goals: The firm spef;iﬁes its profit goal, based on revente and cost caiculations.
The aspiration level of prefits may be taken as some average of past profits.

v) Evaluation of achievements vis-a-vis goals (aspirations): The actual performance 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 sométimes seeking an improvement in the
information systeim. : -

vi) If profit goal is not achieved the firm re-examines the cost estimate because some costs in
the form of slack expenditure are under direct control of the firm.

vii) If the new solution with downward adjustments of costs leads to target profit it is adopted.

~ viii) If cost adjustments do not yieid target profit, the firm re-examines its demand estirnates:
An upward adjustments in initial demand calls for a revision in sales strategy.

ix) Evaluation of new selution: If new solution with revised demand and cost estimates attains
the profit goal, it is adopted. If not, the firm proceeds to the next step. '

¥) Downward adjustment of aspirations: The firm makes downward adjustment in its profit goal
(aspiration lew.ls)

In actual practice, the firm has multiple goals. Proflt goal is just one among them. Other goals
are: production goal, inventory goal, sales goal, market shgre goal etc. When the firm works
with multiple zoals, in a goal programming framework, §¢ wORks as a "satisficer” rather than a
"maximiser”. The goals change overtime depending on p wevements, aspirations, demands

of coalition groups, expectations, shocks and sla the system etc. When failure occurs,
search is undertaken in that direction. Search actt elds market information which may be
used towards improvementin the firm’s per e. By information searches, the firm wants

to overcome market uncertainty (like
other hand, Unceriainty of rival’s re

'nge in tastes, preferences and techniques). On the
vcrcome by creating a "negotiated environment”,

Activity 3 %
Compare the behavioural theory the traditional economic theory of the firm with reference
to the following parameters/concepts. ' ' '

No. Concepts/parameters : _ . Economic theory Behavioural
' ' theory
1) Concept of firm
2) Motivational objectives
) Decision rules
4} Decision process_
5) - Decision variables
6) Slacks '
7) Degree of uncertainty
8) Information costs.
9 Search activity
10) Behavioural 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:

' )¢ provi'des an insight into the process of 'geal information. It takes a very reali
- firm as a coalition of groups of conﬂictmg interest. The resolution of conﬂlets is
formatlon of agrced goals to be implemented through managerial action. -

ii) it prt_wrdes a practlcal view of the process of decision-making. Settmg tar

L

ic view of the
stép towards

cts in wcw of

multiple goals, choosing instruments to attain the targets, specifying the. decision variables to

be operated upon, evaluating the achievements vis-a-vis aspirations, organisir

~improve information flow towards better performance-these are alt elements in d cision-making

process and the behavioural theory has burlt them together in a logical framewo
in reality.” ' : i

iii) It deals with resources all'o'ea't'ion within the firm, from behavioural angles hithei
by the traditional economic theory. The resource allocation process revealsthe

ng search activity to

k which holds

to unexploited

sroup dynamic

process operating within the firm. But the internal environment is not em;é:hasised at the cost -

of external environment. Environmental ‘shocks’are adapted by the firm.

- iv) The concepts of of ‘slacks’ and ‘shocks’ have tremendous operatlonal use S
in- particular, play a stabilising role for the firm and its orderly function. (You
the behavioural concept of ‘slack’ is equivalent to the economic concept of e
Cyert and March deal wrth__ only one form of slack, th imanagerial slack, I“t)ut «
organisational slack are equally important and opera useful). s

al
- Despite these contributions, the behavioural tas a number of shortcoming

' 1) The behavioural theory basrcally pr 'a simulation approach to_ th:e con
" mechanism of the modern multj;goal, ¥ulti-product corporation. Simulation,
L predictive techmque it does in the behaviour of the firm. It predlcts
Without cxplammg any p ticul

The behaviourat theory not deal with industry equlllbrrum It does n
_ interdependence and interaction of firms, nor the way in which 1nterrelatio

leads to a stable equilibrium of price-output at the industry level. There is nq

‘condition of entry’ or effects of a threat of potenhdl entry on the behavlour

firms. .

_ i
) iii)

on. a selective basis in problem areas only Such search activities cannot ¢
aspects of invention and innovation which have Iong run 1mplicatrons

|
The plastrcnty (readjustment) of the aspiratmn levels downwards whcnever

not attained, deprives the theory of any objectwe crltenon of measuring t
per!’ormanee of ﬁrms ' : : .

W)

Thie behavioural theory conu:ntmtes on short—run 51tuatmn when search acm;j;y
|

|

No exact predrcnon about the. firm’s behaviour can be made by the lijchav

lack payments,

¥

Eiay note that
t

. However,
sther forms of

s

nplexity of the
however, isa
the behaviour

ot explain the
nship of firms
» discussion as
of established

is organised
ain dynamic

he targets are
e satisfactory

foural theory.

The acceptance of satisficing behaviour renders practically the theory |mto

structure whatever the firms do can be rationalised on the lires of satisfiun .

. vi) Cyert and March havc based thcrr theory on four actual case studies amli tw

F tautological

cxperlmental .

 studies conducted with hypothetrcal firms. Thus the emplrical base is too limited to furnish

the detalls of theorising.
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On balance, the behavrourai theory, debplte some hmttatrons haa enabled us. to think of multi-

. goal firms, without: reJEctmg the proflt goal In the present -day world, when the ﬁrms have to
deal with so many constraints, market ‘and. non- market ‘within. and outside the firm, it seems
Ioglcal to suggest ‘that their approach is towards sattsfactlon rather than maximisation. Of course,
we do need more of emplrlcal research to enrlch the emstlng behaV1ouraI theory.

.Actmty 4

In India, we have a large number of smali ﬁrms whtch are smgle product, smgle-entlty Does

that mean that the behawoural theory is 1rrelevent‘? Can you think of any concept or proposrtlon .

in this unit which is appllcable to such f rms

(You may like to orgamse a dlscussmn on the sub]ect Are there no "shocks™ for small firms'? _.

Do small flrms pay no "Slacks"‘?)

- 169 SUMMARY

1c and the behavroural theory. Some of the key
concepts in this theory are fIr.m as 2

of contlicting interests, shocks, ‘ ks efe.. "T‘he economlc firm maximises but, the behavioural
firm satisfies in view of market @ amnes and uncertamtles relatlng to rival’s reaction. The

behavioural firm aims at brldgmg e gap between asprratlon and achievement by momtormg'

information flow through orgamsed search actmtlcs in problem areas. Despite making a lot of
contribution towards a refreshing a new analys1s of firm’s decision-making process and resource
allocation process the behavioural theory suffers fromi a set of limitations because it concentrates
on short-term perspectlve and it takes srmulatmg approach which can predict rather thancxplam
the firm’s beha\nour However the bchawoural theory ‘does not really replace the traditional
theory, it only supplements and’ extends tradmonai theory. For example, in place of profit goal,
it considers other goals relatmg to productlon 1nventory, sale and market share. More emplncal
research is needed to substanttate the theoretlcal hypotheses of behaviourism.

16. 10 ADDITIONAL READINGS
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16.11 SELF-ASSESSMENT TEST

Rccaﬂ some of the key concepts and basic assumphons underiymg the Bchav;ourdl Theory

‘of the Firm.

Examine clearly the role of the following i_ri the context of the Behavioural Theory:

2) Slack payments

by Search activities -

3y

_4)
5

“¢) External shocks

Explain the proccss of—

a) goal formation -

" b) conflict resolution
o) decnsmn making
- dy achievement evaluation T

'Compare and contrast the Behavmural Theory w1th thc Economzc Theory of the Firm.

Comment brueﬂy on each of the following statements:

a) Taking a simulation approach, the behavioural theory can only predict rather than
explain firm’s behavicur in many cases, it cannot even accuratcly predict the firm’s
action. :

bj The behavioural theory is short-sighted. With iaking a long-run view, it is not
possible for a firm to organise plarming towar imising uncertainiies, typical of an

imperfect world Q
¢) The firm ‘satisfices’ rather than ‘maximi It is a simple proposition, but it emphasises
-psychology rather than economic faining the economic behaviour of the firm. ‘

Q}Q*




UNIT 17 MANAGERIAL THEORIES OF THE FIRM_
Structure ‘ - '

17.00  Introduction

17.1  Objectives

172 Baumo|’s Model of Sales Revenue Maximisation

173 Marris's Model of Managerial Enterprise

174 Willizmson’s Model of Managerial Discretion
175  Some Comments on Managerial Theories

17.6. Summary

17.7  Additional Readings

178 Self-Assessment Test

17.0 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 economic behaviour of -
the firm, the starting hypothesis is the same: the firm is a cealition (of managers, workers, -
shareholders, suppliers, customers, tax coilectors) whose members have conflicting goais which '
must be reconciled so that the firm survives. Additionally, ¥ is hypothesized that the most
important member is the ‘top management’ because of its in decision-making and access
to information. The basic characteristic of ‘managerigf Diginess’ is the divorce of ownership from
management. The owners are promoters and shareoldgls whose power lies in appointing the
'Roard of Directors, which in turn appoints tb%management. The top-management enjoys

considerable power in strategic and tacticgl deciffon-making, provided that the level of profits is
‘acceptable’ to the owners, the rate of fi owlh is ‘reasonable’ relative to the growth of other
firms, and that the divide'nds paid out tO\the shareholders are ‘sufficient” to keep them happy.
If these conditions are satisfied - itl be “iob security’ for top management. The divorce of
owneiship from management pe ¢ top manégemen{ to deviate from profit-maximisation
{(which maximises utility to the owner) and pursue goals which maximise their own utility subject
to a minimum profit constraint implied in the satisficing conditions stated in the last paragraph.

We will present three modets of managerialism: Baumol’s model of ‘sales maximisation’, Marris’s
_model of managerial enterprise and Williamson’s model of managerial discretion.

. 17.1 OBJECTIVES

' On reading this unit, you should be able to:
e draw a line of contrasl between orgahisation behavicur and individual ﬁi_finager’s behaviour;
o Understand the basic assurption underlying three different modcl__s"_c?f_{manager’s utility
maximisation; : R '

e jocate the differences among these models of managerialism;

o compare the managerial theories with the traditional econcmic theory of the firm; and

o appreciate better the objectives, constraints and instruments {policy variables) in the context
| = of modern firms where ownership is divorced from management. :
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17.2 BAUMOL’S MODEL-_OF SALES REVENUE' -MAXI'MISA'TI-(E)N I

In his oclebrated work Business Behavmur, Value and Gmwth (Macmillan, Néw York, 1959),

W.J Baumol suggest sales maximisation as an alternative to profit maximisation hypclthems. He

has basic model: the first is a static single-period modél, the second is a multi-period dynamic
model. Each model has two versions, one without and. one with, advertisement expenditure.
Some empirical evidence is available to verify Baumol’s hypothesis of sales- maximisation and
‘examine thereby the predictions of Baumol's model. =~ = o |
© Static Models _ _ - o |

Baumol’s static models have thc-following.aSs:.mip't’ions:_ S '_ o ) o |

1) The time-horizon of a ﬁrm is a single -period. T R

2) Durmg this period, the firm'’s ob]ectwe is to maximise sales revenue (1 €., value rather than

volume of sales) _ S = S o

3) The firm operates under the profit constramt the critical minimum proﬁt is exbgcnously

determined by the demands and expoctanons of the st holders and othcr members of
the coalition; : ) - I

4) 'Conventronal U-shapes average cost curve. an
- hold true.

Urldcr the set of above assumptions, it is os%ndentlfyfourdlﬂ‘erent mod_éls: | |
. A'srngle-product modél_, withothrEement - ' '. - | ]
. A single-product model, wit rti_uenroﬁt . S | |
o A multi-product model without _advcm_senient

® A multi-product model with advcrtiscmént._' o T -

b '_ wardfallmg average_ reve-ruic curve

Let us consider a single product firm Without-_'idyénisérgréut. - You may recall that|the firm -

may maximise total révenue by setting the marginal reventie equal to zero. THis is the |absolute

activity level principle. Thus a profit maxrmsrng firm; follows the, relatlve actmty level prmcrple B

MR=MC, whereas for a sales revenue maximises, MR-—O The ‘optimum decision ryle for a
revenue maximiser implies, at the level of equrhbnum output the ﬁrm has unitary pnoc lasticity
. of demand for 1ts product because thc elastlclty, A T :

AR : T ]

The implications of Baumol’s statrc model can be brought out more c{early, if you comn ,entrate
on the followmg diagram: : L

1326
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You may note that TR (Q) and TC (Q) curves have been drawly assuming conventional shapes
and slopes; based on which the profit curve, w(Q) has beenawh. OF measures fixed costs; if
nothing is produced, then OF=0L measures loss. Cor, ding to the “break-even” point b, we
have profits to zero, just as at the ‘normal profit’ poi ¢ have zero profit. The break-even

the slopes of TR and TC are equal ie,

output Q may now be compared to the unconvsl profit maximising output, Qr, at-which

% = d—gg)- or MR = MC. The poin e¥sures the top (maximufn) of the profit bill. QF

aximising level of out at which ﬂ‘%l —MRE-=-0TIn
inimum” (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@ = Q‘:% measures the profit - constrained
revenue maximising tevel of output which Baumol’s firm chooses to produce.

represents the unconstrained reve @ 1
case, the firm has decided on a “crit

Some predictions can now be made:

1) The sales (revenue) - maximiser will produce a higher level of output compared to a
profit-maximiser. Note that OR>0Q™ or even Q¥>Q?r '

2) The sales-maximiszr 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 slope of QA> slope
of OC or OB. ' :

3) The sales-maximiser will earn lower profit than the profit-maximiser. Note that [QF —e] < _

[Q" — A]

4) The sales-maximiser will never choose a level of output at which the price-clasticity is less
than unity

5) An increase in fixed -osts (say, the imposition of a lump-sum tax) will affect the equilibrium

position of a sales maximiser: he will reduce his fevel of output by [Q% — Q%] and

increase his price, since the increase in fixed costs shifts the total profit curve downward.
By comtrast, such chi ng 2« in fixed costs leave the profit-maximusing output unchangad.
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Let us now consider the case of a single product firm wiit: advertisement. Baumol ll'nakes two

crucial assumptions: 1

~4) Advertising always increases sales revenue. i
. , . |
b) Total costs are independent of advertisement expenses.

|
Advertisement is a means of sales promotion. In a pgrfectly competitive environment, the

profit-maximiser does not need to advertise his product use he is seiling honllogencous
product at a given price. However, in imperfect heré his product is differentiated and
where he is a price-maker rather price-taker, advosiséfent has a rote. The decisibn on the
size of advertisement budget is a crucial de The saies-maximiser decides on optimum

advertisement by examining its impact gegsale§revenue. You may readopt the carligr diagram
by renaming the X-axis, TC _ |
A : _ . |

TR |

Revenue, costs & profit
T

=n

? » |
; i ra
' |
/ ' |
L

Advertisement

|
Using the same kind of logic as before, you may locate and find that revenue-mbximising

advertisement expenses are larger than the profit constrained revenue-maximising advertisement
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- which is larger than unconstrained profit-maximising advertisement i.e. AR > AR > A", You
may note that - AE is the advertising expense curve; FA is the advertlbmg curve; TC is the total
costs including that advertisement.

You may now attempt a mathematical prcscntatlon of Baumol s model Let us start by defining
some of the relations:

TR = R {{},A) = Total 'Rsv.enluc Funétion

TC = C(Q) = Total cost function, indeper:iant of adver_tiscmcnt.

= 7 => Critical Minirnum Profit

AE = AE(A) = Advertising cost function where Q is output and A is advertisement

The optimising problem of the firm is to maximise R (Q,A) subject to 7 = 7, given

ﬂth}O m>0andQ>0

The Lagrange function may be stated as
L=RQA+AMTR-TC - 47|
The necessary conditions for a maximuom are :

8L 8L 8L '
g = <9,54 54 % <0, ax 20,

— leferentlatmg the L-function with respect to Q

.@ - & |
86 = +/\{Q_%]<0 _ o
Given Q>0 the above. expression holds as an equallty Solvin 29 Ve get

8C _ Al SR 1\ aR .
Q= X ceq T (1+i)%
Given that ) > 0, it is obvious that

gg =¢- MC > MR for Baumot’ te that in-case of a profit maximising firm,
by contrast MC = MR

Simi!arly differentiating with respen%
8L 4 A[——— gasz] <o ¥

A a4

Given that A > 0, the above equation holds as an equality solving for M, we get -

GA
A8
a4, (1 + )

or, %{;}_}5& = (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, yon may
now argue that for a sales-revenue maximising firm,

sc jor) _ [8(aE) ;6] _ [« | 1

[6/%8] = [*8738] = |1 +3] -
This implies that surplus profits will be devoted partly to advertising and partly to increased
production. This is another prediction form Baumol’s modef. These models can be generalised

with respect to multi-product firm. The product-mlx of a revenue-maximiser will be different
from that of a profit-maximiser.

Dynamic Mode! -
The multi-pericd model of Baumo! is based on the following set of assumptions:

1) The objective of the firm is to maximise the rate of growth of sales revenue over its lifetime.
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2) Profit 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 downwaJ d- fallirig and
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 $tream of revenues, :

R, R (l+g), R (1+ %) = - R(1+g)"

- The present value of thxs stream of future revenues can be computed through the uspal technique

of dlscountmg, _ ' :

o), n(2)n (i)

Where ‘T’ is the rate of dlscount determmed by the level of expectdtlons and mk preforences of
the firm. ' -

The total present (discounted) value of all future revenues is
i
5= z‘_OR(H,)

The firm attempts to maximise S by choosmg approprlate current Values of R and g.: It is obvious

that _ _ -
sZ>0amd % >0 R 0 o

Also note that

g=g (1, R) = growth functlon and T=T (R C Q& pl’Oflt function. The ; gro h function is

actually derived from the. profit function. %&1 is mainly financed by retained profits which
ts (

~ depend on current level of revenue R}, C), growth rate of sales (g) and the discount

rate (r). To maxirnise S, the firm ose a particular combinationt of R and g out of a set
of alternatives. These combinations Mg plotted along the growth curve, shown in the diagram.
You may note that upto poi hich correspOnds to maximum profit IeVel both R and g
-increase simultaneously. Beyo R increases but g falis. Thus bcyond R 1rm, ﬂalcs-rcvonue' '
Ievel and growth rate become competmg goals. . ; o
. &
5
&
.
£ A
L e 1
.
(O :
\ \
b 5
. . hl 7
R, : :

Leve) of rc\;cnuo
The most desirable combination of R and g may not be a feasible one and vice-vgrsa. Actual
choice depends on desirability as well as feasibility. The desirability may be defined|in terms of _
the iso-present value curve. This curve shows all combinations of g and R which yiald the same
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" You may recall the definition of S : -
S, the aggregate discounted present value of revenue dcpcnds on R and g, glven the dlscount
rate r determined exogenously. Thus we can postulate that :

S—= _a._g+b. R .... such that
'9_18. BR
and R = S

This is thc mmplest form you can have-an equation of the 1so-prcscnt valuc 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 one representing the least possible present value. The '
slope of this straight-line is given by "3 ; along a given curve, the level of S remain same. '

A

Growth rate .

Revenue level Q/ R
For deciding on the 'optimum combination of R and g, weuhdve to combine both the preceding
diagrams in one and design it as a case of gro epstrained iso-present value of revenue
maximisation. In this case, the equilibrium tiofyis reached at point' E which suggests the
firm will choose a combination of R* and@vﬁt the highest possible level of S, given the’
growth function as a constraint. - R : '

The dynamic model described above e modified to- allow for exogeneously determined
profit, advertisement and other non-price compeutlon activities. The predictions of the dynamic
model are the same as those of static modeis.

Empirical Evidence

Various studies have been conducted to.test Baumol’s hypothcms ‘However, the empiric'al"
evidence is not conclusive in favour of or against the sales-maximisation hypothesis. For example

o

we may cite the findings of two studies.

'..G ‘

shapes

Growth.rate

m
B 3

o N
Revenue level - B o 331 '




McGvire, Chiv and Elling (see Industrial Economic Review, 1962) have attempied to test Baumol’s
contention that executive salaries to be far _niore closely correlated with the scalé| of operations
of the firm than with profitability. Their results suggests that correlation’ between executive
incomes and sales revenue is stronger than the éorrelation between executive income and profits.
~ However, it is well known that such correlation may not necessarily imply any causation.

M. Hall (See Journal of Industrial Economzcs 1967) in a2 comprehensive study h attcmpted fo
test the hypothesis, implicit in Baumol’s model that if profits above the muumum ronstraint are
carned, ceteris paribus, firms pursue policies (for example, cut prices; increase advertising and

. mvestmcnt) in order to increase their sales Tevenue. Thc regressmn results of Hall do not ]ustlfy

* "this hypothesis. :

This we have evidence both for and agamst Baumol’s model. Tlns calls Eor ore empirical
research towards testing of Baumol’s hypothcsns. N : i ' -

© tActivity 1

- a) Compare and contrast Baumol’s statlc models with dynamlc model, wuh reference to the
set of underlying assumpuons and predictions. '

L L R R R R N I e R R T T

P = 12 - 04 Q (Demand functi N
C 06Q2+4Q-5 st function) .
> 10 (Profit constrain o

Fmd out the price-output dcasmn under (1) unconstrained profit maximisation, (u) uncon-
strained revenue maximisation, and (iii) Profit- constrained revenue maximisation. .

...................................................................................
LI T T T T -

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

L R LR T TR L EE LR LIS PPTTS IPLOPPPIRY
CARSE - Variabiles T Cas(y - Case (i) T Case ()

Price . 104 6 . 10

Output 4 . 15 s
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¢)- Consider the effect of each on Baumol’s profit constrained sales’ ma)ﬂmlsmg ﬁrm ) behaVlour -
Draw diagrams, if neocssary, to 1llustrate

1) Imposition of a lump—sum tax :

R T R R R I R I R R R I R I L R R I N L I I R A L]

R R R R R R R R R I RN R A R R R R R LR I I IR A A

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

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

d) SUggest.economic terms for th owir ﬂotatiuns:
~ SR : .
) 33= _ . o
. B(AE) ' '

) Gp =

iy A=

.y 8

iv) 5% =

8
V) 3=

) 5= o -
“e) In the context of' dynamic model of Baumol’s we have assumed that the firm intends to
maximise S subject to g = g. Suppose you reverse the assumptions. The firm wants to
maximise g subject t0 S = S. Draw a diagram to illustate this new case. Would you agree -
that the optimum decision rule (stated in terms of equ1-marg1nallsm) remains unchanged,
- even 1f we reverse the assumptlon? '

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

-----------------------------------------------------------------------------
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. f) Bring out clearly the role of advertisement in Baumol’s model.

g) Under imperfect market conditlons, the price elastu:lty of demand equals-one for a sales
maximiser, but for a proﬁt-ma}nmlscr, it is less than 1. TRUE or FALSE ? Explam

17.3 MARRIS’S MODEL OF MANAGERIAL ENTERPRISE !
Marris’s model is found in two of his celebrated works:
e An article: "A Model of the Managerial Enterpnse" in Journal of Economﬁcs 1963.

e _A book; Theo:y of Managenal Capitalism (Mw) 1964.

Marris has propounded a dynamic model of the fithg, bypstating clearly tHe obiectives and the
constraints of the firm. - - : S 1

Objectives and Constraints
The objectives of the firm is maximisa ?’the balanced rate of growth (G). éThe G itself is

- dependent on two factors : h of the demand for firm’s produ t (G%) and the
rate of growth of capital supply _ _ , ‘ o

G == G* @ . _ o _
In pdrsuing this balanced gro o_b]ectwe, the firm faces two consfraints : manzigcrial constraint
and financial constraint. The managerial constraint is set by skill and efficiency of available
manager’s team. The Financial constraint is set by the desire of managers to attam the
ma:nmlsatlon of thelr own utility function and their owner’s utility functlon

In modern organisation, ownership is separ-atcd from management. It is tme that owners and
mnnagers have conflicting interests. But it is true that sometimes, their interests may- coincide.
"Balanced growth of the firm" is one such common area of interest. Both managers and owners
are interested in this, becausc balanced growth ensures fair return on owner’s cap:tal and it also
_ensures continued trust and faith in managers- who have achieved it. If the ﬁrrh is not havmg
- balanced growth managei’s ]ob 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 OWncrsth 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, Martis specifies two different utility functions - one for the manager and the
other for the owner. The utility functions of the manager (U,,) includes variables like salaries,
power, status, job security, (s) etc. The utility function of the power (U,,) iricludes variables like
profits, capital, output, markct-share public ésteem etc. But most of these explanatory variables
“are ultimately related to the size and the steady growth of the firm. Thus MarrlT states: '
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Un = m(G%,s)

U, =0(G&") | o L

To-start with, Marris treatss as an cxogenously dctermmed constramt by assummg that there
is a saturation level of job security. Above that level, (8U,,,/8,) = 0, while below that level,
(6Un/8,) = . With this assumption the managerlal utility function can be restated as.
U = m(G*)* where :

$=sis the job security constraint.

We may now relook at the constraints in this model. First 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 a 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 policy whlch con31sts of determlnlng optlmum levels of some critical
fmanaal ratios such as: :

1) Leverage or Debt Ratio 1 Value of debts/Total assets
2) Liquidity Ratio - 19 =" Liquid assets/Total assets
3) Retention Ratio I3 Retained porfits/Total profits

I

These three ratios may be combined into a smgle paramgter, T to i‘eprcsent the financial
Securlty constraint,

To affect balanced growth of Marris’s flrrn thcr@hre nstrumental variables.

7, the financial securlty co-efﬁment _
. d, the rate of product dwersnﬁcatlon ' ?5 B _ .
' D thc avcragc profit margin . - % S - o : o
" Considering the set of objectives, ¢ train '_and'."'inétrjuni'ents, Marris’s model in the compléte
form may be presented as follows@ ' - . _

- Structure of the Model

1) Demrand growth equation . . . G4 ="D(P,d)
2) . Profit equation '_ S 7 = w(p,d)
3)  Supply of capital equation . G" =TF[x(p,d)]
4)  Security constraint S r<r

5)  Balanced growth equ111brlum condmon ' Gd G

It may be noted that th_e level of profit, is en‘dc')genous!y _determined, whereas the security
constriant, 7, is exogeneously determined by risk-attitutde of the managers. Given this, the
.balanced -growt‘h 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) =7n(p,d)}
Agutivity'z

ay’ State' and explain the limits to the growth of a firm.
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¢) [Examine the role of Profit as a variable in Marris’s model. Is it éndogencous or exogenons?
Is it a target or an instrument? ' '

------- L R L R R R R R R R R T T
...... L R T L I R R R L I I R R R L R T Y e
..... L R T T R I T T S,
L R I T N R T T T T T Y L N R R R L R e ln o

dy In the context of the theory of firm, compare andgcontrast the dynamic models of Baumtol
and Marris, '

g} Aftempt to collect so irical evidence towards testing Marris's hynothe

f. Foraxample, ‘
in order to tone up ma rial efficiency the Indian Public Enrerorise Seieviion Board is
locating Chief Executives from the private sector. Or, say, in order 1o ovescome nancial |
problem many of our public enterprises are being allowed to figat bends. Can yon guote
many more of such instances?

I T T T Pt s dtrraaneaa TS
Fr e e b b a s E s A e Yttt i aamman Fresu s s e s I I trtvearavoa |
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17.4 WILLIAMSON’S MODEL OF MANAGERJAL DISCRETION

In his' article "Managerial Discretion and Business 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 profits which maximise the utility
- of owner-shareholders. '

Managerial utility function includes such variables as salary, security, power, status, prestige and
proiessional excellence. Of-these variables, only salary is measurabie, the rest are Non-pecuniary -
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and non-cperational; but these can be measured in terms of other variable s, For example,
manager’s prestige and position is reflected in terms of the amount of eme Juments or slack
they receive.in the form of €xpense accounts, {uxury offices, company car and etc. Similarly 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: stionary investment
gives positive satisfaction to managers. Considering all these, the utility func tion of the manager
may be written in the form of

U =u {§ M.Ip) where

S = Statf expenditure

‘M = Managerial emoluments {stack) |
Ip = Discretionary investment

Before we consituct a model of the managerial utility-maximising firrr 1, tet us intreduce some
basic relations gnd definitions. '

‘Relations & Definitions
i) The demand of the firm, P :

The firm has a known downward sloping demand curve such t! 1at

P = P ((3,5,E} Where P is the. price per unit
- Q is output : : 0
S is staff expendituie

E is a demand shift parameter O '
Thus, 2 8Q < 0 %g > Otndap >0 '

i) The production cosis, C; _ ?\
Costs depend on the level of ouKQﬂ that
C=C(@Q |
2 > | Q)

iii) Actual profit, = a: .
Actual profit s sales revenue less tofal costs including st aff expenditure
wa=R—-C~—-§ |
iv) Reported profif, 7r :
" This actual profit less managerial emoiuments is repo; ted to the tax authori.ty'
mr=ma—M=H-C~5-M
v) Minimum profit, 7

This is the critical minimum profit (after tax) which i s required to pay reasonable dividends
to the shareholders, without which the "job securily * of the manager may be at stake. Thus

re > a0 4T ill‘_]d.
T =T+trr WhereTl = Lump-sum tax
t = marginal tax rate

vi) Discretionary investment, Ip

This is the amount left from the reported profr ¢ after. keepmg the critical minimum profit
and the tax obligations. Thus

Ip=8—7,-T
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vil} Discretiona.ty profit, #p _ . ‘
This is the & nount of profit left after subtracting the minimuna profits and the tax.
Xp = g — Ty — 4 . ‘
The Model
We may now ventur, 2 to censtruct Williamson’s model in its complete structure. The ortimisation
problem in the mod.?l may be stated as: _
- Maximise U =U (§, .M, 1p) _ ‘
=U S, Al 7wr-m, -T) ' -
Subject to wr 2> w, + T

1t is assumed that the: marginal utility of each of the component of the utiltiy function is
diminishing but positivi>. Thus means that S > 0, M > 0 and fp > 0. With this a,Li.sumpt_ion,
the constraint becomes redundant and we may treat this optimisation case as a simple case of
unconstrained utility ma dmisation. _ _ _ | ’
Substituting _ .

mr=ma—M=R—(}~S§ 4_M

andeT—%t(R—C—;S—M) ‘

we obtain, C _ _ _ ‘

U =UIS,M{(1+0(R ~C~S-M)-0}] « > y

we may also substitute M as 1'oliows. Define P as thegatio tained to actual profit:

P= = gr = ma.P ' 6

Thus, nr = 7a — M = 7e..P _ | ,
Therefore, M = (1-P) wa = (1-1'?_): R-C.8) Q ‘

Where (1-P) is the proportion 1 pro rbed by emoluments. Thus the managcjfial utility
functicn in the final form, appeai“géas : . :
U-uvis,{1-PR-C (L+¢)(R—~C—8S)— n0}]

Assuming that t and w0 are be.ing exogenously determined. We are left with three policy
variabies: Q, S and P. The mana ger has to choose such values of these variables Which will
maximise utility.

In the maximisation procedure, let us denote the first partial derivative of U with reipect to S,
M and Ip as UJq, Us and Usg, that i:s '

eU __ oy av_ __

_B_SI_UI’W'— Uzandm——-U;; .

The total differential of the manageril utifity function will be ‘

dU = U, (dS) + U(DM) + Ua(a', Ip)

_ . : . |
- Equality the partial derivatives of the 1 nanagerial utility function to zero (by way of first order
conditions) and taking into account the -ahove total differential, we obtain:

) B=ufo-r(s-5)] cufroo(m-g)] -0

ii) %;U1+U2[(1~P)(%—1)]+U3[P(1—t)(%- )] =0

i) 2% = Ual(~1)(B~ C — 8)] + U3 [(1— (R — C — §)] = 0 |
From (i), we obtain: _ ‘

) (% - %) U1 — P+ Us(P)(1--1)] = 0
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= Thus output decnslon is based on tradmonal equ1 margmallsm

The only way this equation (i¥) to be saitisfied is -

-(gg gg)_o:aq acorMR Me

‘:

From (11) we obtam

v &% [1' 21~ P)+U3(P)(1 :}] _
Gwen the assumptlon that all elements appearmg in the fraction are positive, it follows that
8R .~ 1 = the optimum level (ie., beyond the point where MR = MC). Thus there is a

tendency for managerial firm to overspend on staff or to employ more administrative staff than
a profit— ma}umlsmg firm.

Lastly, from equation (iii), we obtam _
Given(R-C-8)>0, for (v1) to be zero we must have
[0+ Us(1+9)]=0 .
or Uz = (1+t) U3 => This 1mplles that some amount of proﬁt will be obsorbed as emoluments
the amount dependmg on the tax rate: lugher t, the smaller Up/Ujz, the smaller the marginal

rate substitution of emoluments for dlscrenonary investment, and the more will be spend
on M and the lesson Ip. Ny

Impllcatlon of the model _ o . _ .
\\\ ' -
‘We may now attempt a companson of the utlhty- i "si‘ngn with the profit maximising firm’

1
- as follows : : : i > o
Points of utility maximising : g Profii maximising

-

 comparisen . firm - g?s N firm .
Equilibrium =2 N - o2
condition ' ' : o .
3R o arR _
78 < . .. 85 = 1
. . p= i : - . _ p= .1
Decision M>0 : S M=0
" varniabies of S=0 o : _ S=0
equilibrium Ip >0 I ; 1 1p=0 _
Shifts in —3>0,§f_>0,8€>0 - 2>08 >0 =0
market demand ' ' : '
- ) as -, 0. 9P 8Q _ 85 __ 8P _ .
An increase in -5Q 0, 5c > 0550 o > 05 | F="=%= 0;
- the tax rate _ ' ' .
" Effect ofa ' -—Q<083<0,g; 0 %%:%f:a—*;jt = 0;
- lump-sum tax

Activity 3

a) Suggest econoch term. for the followmg, as mdlcated below

Margmal Utlllty of staff expendlture

.6U s o -
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d) Compare the behaviour of a sales-maximising firm with that of an utiﬁity-maxjmising firm.

O I A N N R L 40 N N TN N4 A4 e etaaEwanua s ED AR R L N N N LR ]
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-dy Recall the various concepfs of ‘profit’ in sgmson’s model and define each one of them.
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17.5 SOME COMMENTS ON MANAGERIAL MODELS

Williamson’s model is a realistic one. He has tested the hypothesis that managerial discretion
influences the expenditures for which managers have a strong "expense preference” (staff expen-
diture, emolumnets, discretionary investment). Some of his expirical evidence do support the
managerial discretion modek:

1) Increase in S and M in boom, and drastic cut of these expenditures in recessions

2} Reaction of firm to changes in taxation
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3) Chahges in O, S and M in response 1o ¢hanges in fixed costs

-4 Drastlc cut in S by newly appomted top management, wnhoul affecting the productivity of
the firm.

However, it is felt that such avaiiabie ¢vidence is still not. sufficient for veriﬁcatio'n of a theory.
More empirical research is needed to establish the propositions of these new theories.

The managerial theories have got some basic limitations. 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 expiain how
price is determined in the market; their focus is on output as a decision variabie and the impact '
of output decision on revernue, costs, profit etc. The managerial models do not capture all the
constraints which the firm faces. Williamson’s model, for example, assumes away the role of
constraints in a very convenient way. Marris’s model talks of only two constraints - managerial
and financial. In real life, the firm has to face many more constraints - social, cultural and physical
(environmental). Finally, the managerial (and the behavioural) 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 general case which can incorporate traditional
economic theory’s profit-maximisation hypothesis. Williamson's mode! yiclds identical results,'
' conipared to traditional theory, if the ratio of reported to actual profit, P = 1 and the marumal

utility of staff expenditure, U; = 0. Q

The point remains that the traditional economic thgpry 2 s profit maximisation hypothesis
need not be dispensed with. The behavioural mddels 3nd the managerial models are not free
from limitations. For exampie, these models do adesBcus on "industry equilbrivm” situation.
Some of the concepts of these models do ha ir counterpart in traditional economic theory.
For example, the concept of "slack™ eyié% in thgditional theory, in the name of "economic rent”
- actual price exceeding the transfer portunity cost} of a factor. Similarly. "Managerial
ceiting" is nothing but traditio £C ay describe as a forms of ‘managerial diseconomies’ -
some sort of ‘internal disecono% scale’. Thus, the traditional economic theory is not totally '
useless. ' o

17.6 SUMMARY _ _

In this unit, we have moved from behaviourism to managerialism as an alternative to the

traditional economic theorv. In the process, we have focused on the behaviour of an utility

~ madmising firm in contrast to that of a pfoﬁt-maximising firm. In particular, we have specified

the utility function of managers in contrast to that of owners. Thus, the focus has been more on’
the behaviour of a group of individuals than on the behaviour of a group of firms, iLe., industry

sitbation. Such an approach has uses as well as limitations. 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 hypothesis stifl remain a fundamental construction which

has a lot of applicability in real 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 subject

matter of our next unit. . '

17.7 ADDITIONAL READINGS

Wildsmith, J.R., 1972, Managerial Theories of the Firm (Martin Roberston).
Gilbert. M., (ed.), 1973. The Modem Business Enterprise (Penguin article: by Williamson).




Marris. R., 1964. I?:eory of Managerial Cap:tal:sm (Macmlllan)

Baumol. W.J., 1967 Business Behawour Value and Growth (Revised ed., Harcourt Bracc &

World, Inc.)
Koutsoyiannis, A, 1979, Modem Mtcroeconomzcs (2ncl ed) (Macnullan)

' 17 8 SELF-ASSESSMENT TEST

1) Attempt a comprehensnve comparison betwcen
a) Managerialism and Marginalism | o o " L ' o
b) Managerialism arnid Behaviourism | B
2) Examine the policy-implications of the pnnc:ples undcrlymg ‘the models of :
~a) Baumol
b) Marris
<) - Williamson -

3) Explain, with reference to the context each of the followmg proposmons

_ a) Profit may be €X0genous or endogenous depcndmg upon the fime- horlzon of a firm’s

activity.

- by Marginal utility of discretionary investment ugproportionel to| marginal utility
po ality factor being dependent on

.of managerial, emoluments (slack), the '

exogenously determined tax rate.

c) The growth of a firm's activity is
~ feasible in view of limits to firm’s ¢

-4 'Crit.ic.ally examine the models nagerial enterprise’ and ‘managcrial! di
particular, comment on the existingigmpirical evidence towards verification of th

5) Comment on each separa _ o : : : ,
= _ a) If the resourocs (and costS) are not given; the multipreduct firm will reach |a different

sirab®but balanced growth may nof be always

se models.

product-mix, depending on whether itisa proﬁt-ma:’cimiser or a sales-maximiser.

'b) “Salés-maximisation is not moompatable with the goal of proﬁt-mammlsatlon" {M.H.

Peston)

¢} Product d1vers:ﬁcat10n and Advertisement: ‘Both have revenue and cost 1rerI1cat.|ons
in a single-period and over multi- -period. ;

scietion_’. In



UNIT 18 PROFIT CONCEPTS AND ANALYSIS
— 0 _ =

18.0° - Introduction __ SRR _ - _
18.1  Objectives _ E _ T L
182 Concepts of Profit S o ' A o s
183 Functions of Profit S oL

184  Measurement of Profit

185  Economic Theories of Profit -

186  Profit Planning and Control =

18.7  Profit Policies -

188  Summary _ e o

189  Additional Readings. B o -

18.10 Self-Assessment Test ' '

18.0 INTR_ODUCTION |

Profit-maximisation lies at the heart of tradmonal economic theory. Even behaviour: ‘I and
managerial. theories have not dispensed with pi ‘ofit- concept; rather they have come up “with
_ various other concepts of proﬁt such as actual profit, re@proﬁt critical minimum (targ et) _
- profit etc. Also, profit is sometimes seen as endogenous, imes as exogenous. Consideri A3
all these, profit is a very mixed and vexed concept @ eed to relook at profit concept and its °
measurement, we need to recount the role that profiby ays in the context of business decisioﬁs;
we need to reexamine the sources and uses & t. All these are necessary towards a better _
understanding of profit as a decision vgaigble. irms may not maximise proﬁt but ail fi rms do
have a profit policy. As such, we cam@ct proﬁt analysrs. .

SN

18.1 OBJECTIVES {O

. On rcading this unit, you shouid be'able to ':

¢ understand different concepts of profit;

e appreciate the difficulties i in measuring profit
N _explam various theories of proﬁt

¢ locate the dctcrmmants ofa profit pollcy, and

. dlstmguish between the short- term and long- -term issues in the context of proﬁt pldnnmg,
" control and mandgement

182 CONCEPTS OF PROF[T

The conocpt of profit is not one, ‘but many different people talk about different concepts of
‘profit, sometimes their concept may not tally.

_ 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, auditing, |

planning and budgeting profit. The accountant does not take care of implicit or opportunity
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costs. Fromn the accountmg profit, he takes out these implicit costs to compute his eﬁ.onomlc

profit, Th'as

r=8R-C

™ =n — OC
=FH—-C-0C

Where. 7 = Accounting profit -

"R= Revenues
C = Explicit Costs
OC = Opportunity Crysts

Sirice every decis’ion involves a sacrifice of alternatives, the opportunity costs are |implied in
~any decision-m? king. Therefore, the economists wou'id like to consider them in computing his
profit.. On th 2 other hand, for an accountant, the f;-pportumty costs are subjective; those are
not. accurate’ ly measured always and therefore, those: costs are ignored. But if opporfunity costs
are considr syed then economic profit (11} would trond to be less than accounting profit (r) of
oo\use T may be equal to 7" only under the assumption of zero opportunity costs; but in real
world d ecision situation, this is a highly unrealistic assumption.

Thin® 4 of a simple realisitc situation. A trained mcchamc has started a repair shop by investing
his OWn capltal of say Rs. 5000. His shop is located in thé\garage of his own house such that
e
Ho

he . pays no rent. Annually, he makes a net income of R ; this is the difference between
P ais revenue earned (Rs. 25,000) and his materials apda r explicit costs (Rs. 15,000). Had
he not started and run his business, the mechanic @a could have earmed a monthly wage of
Rs. 500 ie., an annual salary of Rs. 6,000. Similarly™d he invested his capital of Rs. 5,000 in
the bank, in course of a year, he would have%pi[}% return -on it, i.e., Rs. S00. In the same

way, his garage would have fetched a @g nt of Rs. 200 ie., an annual rent ofi Rs. 2,400,

The information can now be presente bular form:

Total Revenue earned . _ = : Rs. 25,000
Total Costs of Operation Cm - .Rs. 15,0,{]0 _
Accounting Profit (1) = . Rs. 10,000
Opportunity costs of _ _ .

@ Own labour (wages) _ = _ : | ; Rs. 6,000
e Own capital (interest) = " Rs. 500
® Own building (rent) = Rs. _2,4;00 :
Total opportunity costs N = ' ) Rs. 8,9'?(]
Therefore, economic profit. (r*) = Es. l,lbO

You may note that economic profit is less than accounting profit by the amocunt of opportunity
costs. Sometimes, there may be ‘accounting profit’ but ‘economic loss’ in the same peration;
much would depend on the order and computation of opportunity costs. In the example, all
our oppomlmty costs were neat!y calculable, but in reality it may niot be so, because some
opportunity 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 cafculation of econormic profitability,
even if it is just approximate rather than accurate is a useful guide to decnsmn-makmg The
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business firms hardly prepare data on economic profit. The balance-sheet data that you have
often access to records only accounting profit. Such accounting profit reflects the performance
of business 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 controlling and managing its activities in specific areas. Let us reproduce- P
some of these charts below, because those can provide you an insight into various concepts of
accounting profit. You may be already familiar with some of these charts.

Profii Performance Chart

Sales Revenue

— Direct Costs (on labour, materials, variable expenses)

Contribution

— Fixed or Period Costs

Gross Operating Profit

— Depreciation

Net Operating Profit (EBIT)
— (Interests + Taxes)

Net Profit

—  Dividends : \ )
Net Retained Earnings :
Management Achievethart

TMP = Total Management Perfor e
OMP = Qperating Management P nance

FMP = Financial Managem ormance ' '
S = Sales Revenue ' ' -

1 = Investment or Capital employed

C = {ontribution

oP = QOperating Profits

NP = Net Profit

NW = Net Worth (i.e., Assets - Liabilities) i

[TMP] = [OMP] X {FMP]

T

NP _ s ¢ oP NP c
ww = ["f x 5 X T] X [OP X NW]

T T T T | T T

Net profit Turnover  Profit Margin Financial Financial

to net worth Ratio Volume of Operation Ierverage

Ratio _ Ratio Safety Ratio ~ Ratio




DU-pont Control C'hart_.

Rate of return on investment (ROT) o

y L L ) |
| Earnings as percent of sales| B  Sales turnover |
JEarn_ings/Sales o j o LSaIeS{I‘otal Investment|
Sales Reveniue less Costs j o o o | Fixed Capital+Workirg CapitalJ
Cost of sales. _ S - | Cash .
[+ Selling expenses B _ + Inventories . |
+ Adminis_trativc expcnscs 1 B I Receivablés

 When you examine these charts carefully, you may encounter a host of accountl ng concepts of
proﬁt Which partlcular concept will be used by an accountant in a gwen smlatlon Hepends partly
on’ accountmg convention” and partly on “acoountmg convenience”. o

In the same way, when an economist uses the con _ .ts ' f profit, he has}a host ‘of concepts
like actual profit, reported profit, a critical mm BEfic. Sometimes pfofit i treated as a

constraint Le., target profit (mark-up); sometifpes phofit is the goal variablé. Sometimes profit
target is exogenously determined outsidethe sy sometimes it is endogéhous y. determined.
For example Earning Before Interest-an%;(EBIT) and dividends together etermine the

- net retained earning of the firm. artons econontic concepts mennoned here have already
‘been referred carlier. Irscase yo'u%remembcr them, you may like to go bark to some of

the previous units. _ - - _ :
C Acivitg1 % : S

|
a) Construct an example with imaginary data to show that despitc makmg an accounting profit,
a firm incurs an economic loss. :

B) Distmgunsh briefly between :

1} Economic profit and accounting profit:. .




iii) Contribution and Gross operating margin: -

iv} EBIT and net retained eamings :
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V) _ROI and net ratio 357
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¢} An aocountant Judges total management perfonnance through the concept of * avcrages",
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(Hmt For an economist, proflt mammnsatlon by a firm must satlsfy the condltlon Margmal
profit=zero. For an accountant, management performance chart has all parameters in the
form of ratio or averages.)

d) Despite an increase in sales revenue, a firm’s rate of return on investment is showmg a
downward trend. How can this be? How would you control this situation?
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" Based on the dlSCLlSSlO]'I above, partlcularly the conoepts and the charts, you wﬂl find that .oroﬁt

has a very important role in decnslon snruatlons Wemay categoncally state thc funcfions of profit:

1)

2)

3)
“and replacement programme. Profit reﬂccts the security and solvency of the firm.

-

3)

Profit is a measure of operatlonal efﬁciency or the firm. An i mcreasmg level profit, other

- things remaining the same, is an mdlcator of cffoctwe business strategy and efficient busine_ss

tactics. It reflects managcment performance 0perat10nal and ﬁnancxal

Profit is the premlum that covers up the oost of staying In busmess - rcplacement
obsolescencc risk and uncertamty

Profit is the source of mternal ﬁnaoe The net retained earnings is used to finance expansion’

Profit, its level and rate, is the basis of ﬁnanclal decision analyms Comme ical profitability
is an established crltcrla of project eva]uatlon or pralsal ' '

Profit reflects the income -¢arning capacnty of and thus determmed ul’ the l’rm is.
capable of discharging social responsibilitieg (lik doption of a \nllage)_or not. This is the -

-+ reason why public enterporises are also fe d :_to_gencrate profit as a reinvestible source. ' -

6)

7

You may go on enlargmg
‘having a profit policy, beca ofit plays a crucial role to help decision-making.

Activity 2

- facilitated by the index of profit.

[ . - 1

Inter-firm compaﬁsﬁn, inté[‘indwmpaﬁson or pmdud'line wmpaﬁsons are a“

Profit and 1ts sources also @ g the areas of planning,_ oontro! and management.

e point remains that no bisiness ﬁr'rhgcan nction without

We often hear of terms like prrvate proﬁt and somal proﬁt (lec cxamplcs. Why is this
dlstmctlon useful" ' : : : :




¢) Name some profit-based firancial ratlos whlch you wﬂ! choose to mdu:atc the financ,lal
health of a compariy.
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18.4 MEASUREMENT OF PROFIT

The difference between 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) '
(Assets - Liabilities) = Net Assets = Proprietorship ' _ 0
The balance sheet of the firm indicates the value of the @asscts corresponding to claims of
creditors and owners at'some given time. The iricome ent or profit and loss statement
records the changes in these items resulting from b g transactions over course of a year. The
' ﬁinds flow statement records the sources anduges funds. In preparing these statements, the
accountant normally shows assets valued at _ historical) costs. By contrast, the economists
value the assets at replacement costsddeali®h the economists try to assess the present value

of future cash flows which existing il brmg Traditional ﬁnanaal accountlng flnds it B
unsatisfactory, because it is some what sp€culative.

There are three spcc;ﬁc aspects of profit-measurement where the use of aocountmg proﬁt and
of economic profit glVC dlfferent results

1. Depreclatlon _
An accountant measures the cost of depreciation by several methor.ls.

i) Straight-line Method whereby a fixed percentage of original value of the asset is
deducted annually over the working life of the asset. Thus

polm]
Where F = Cost of the fixed asset

. §.= Salvage value

‘n = Life of the asset

D= Annual dcprcc1at|0n charge

i} Diminishing-balance Method whereby a constant percentage ofan annually dlmmlslung

written-down value is deducted such that
1 - .

(- (3)

—




iii) Annuity Method requires the cost to be covered equal the fixed costs of the asset, F,
plus an interest rate, r, equal to the cost of capital, covering the annual fixed instalment
over the estimated life, such that ‘

D= [Px]

Hho
iv) Service-unit Method is appropriate where the life of the asset depends pn its use rather

than time. Here the difference between fixed asset- costs and its saivag value is divided
by the life time capacity, Q, such that

F-5
D|£]
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 mew investment
(I) and th~ salvage values (S) of the old machine. Thus

R=1-8and ' _ _ ‘
R > F during periods of inflation
R<F during perlod of falling prices.

The replacement investment is needed to keep the "capital stock intact”, The opportunity costs
of not taking timely replacement is increasing level and rate of depreciation and/or absolescence.

2 Inventory Valuation ' _ '
This is another area of profit measurement wh ounting cenventions and economic

concepts give different results. Invento tock refer to goods in pipe-line difference
between production and consumption, production exceeds consump!\tion, the stocks

file up. Such inventory-building or Qegk-filing would have posted no problem of valuation;
had prices remain constant. I realifff, prices do not remain stable, materials costs change
and, therefore, the valuati ocks must change. The accountant usgs his standard

methods some of these methollg are :

i) First-In-First-Ol@l) : Materials are withdrawn from stocks in the same order they
are acquired such thaf current manufcturing costs are based on the oldest materials in
stock. ' '

ii) Last-In-First-Out (LIFO) : The most recently purchased materials are withdrawn 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 value of business income in different perlods may. differ |
considerably depending upon the methods of valuation chosen. For example, FIFO wﬂl show
unrealistically high profits, during lnﬂatlon and low profits during deflation.

" The economist argues that neither of the accounting methods reflect the cha ge in the real
value of profit (business income), because the accountant consider only nomli:al prices, past
or present. For a true measure of valuation, the net business income should be measured at
constant prices. The use of a constant deflation enable s to make intertemporal comparison
of net business income and there a true economic profit is calculable without neglectmg the
opportunity cost of time when price level may change. '
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'3 U.naccoimted Value Changes?' '

'There may be oertam items of busmess expendlture Wh.lch may not have any 1mpact on current
' business income, but which may increase future income of the firm. The ‘accountant does not
consider the future value of the present expenditure on items like Research and Development,

advertlsemcnt recruitment of skilful managers etc.. In the process, the accountant may understate_
current profit and overstate future profit. Thus, ‘accounting profit’ may not be a true measure of
‘economic profit’. The economist would like to take caré of intangible assets and liabilities and

the opportunity gain and costs involved therein so that a time measure of economic profitability
is estimated,

_ Activity 3

a) Depreciation is the factor Wh]Ch ‘accounts for a difference between Gross and Net Proﬁt

Explain.

d) Quote some examples of “intangible assets” of a firm. How. does the cconomlst’s view of
such assets differ from the accountant’s view?

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

L R N R R R N R R R

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

e} Accounting data show that durmg a certain pcnod the profit of a firm has mcreased, while
an economic analysis of the same data shows that profit has decreased. How can that be?
Give a very precise answer. : ' :
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18.5 ECONOMIC THEORIES OF PROFIT

We have considered the meaning and measurement of ecenomic profit. Let us now consider
the explanation of econcmics profit : Why does profit arise? Who produces it? Apswers to
such questions throw further light on the nature of economic profit — its sources and uses, its
accrual growth. ' ' )

In this context, we may briefly review various theoretical propositions suggested by the econoemists
from time to time. You may find that most of these propositions are still relevant today. For
your convenience, let us present, to begin with, a summary view:

[Eccnomic' Theories of Profit 1 i

=
! - ] {

Traditional views Modern views ' Recent views

- Adam Smith, Ricardo - 1B. Clark, 1 - Kalecki

- Karl Marx Schumpeter - Kaldoer

- Walker . - Hawley - Passineiti
- Marshall ' - F. K@ '
- Keirste -

Traditional Views _ %

i
The classical economists like nt Seith and Ricardo vegarded profit and inferss? fonether as a
kind of business income whi eft after paying labour (wages) and the ndesiraciible powers

of the soil. In this view, there WS no distinction between ownership of sanital nnd manegement
of enterprises. : :

Karl Marx aggregated rent, interest and profit in the category of “ungarned Hwome” (from
property) in contrast to,wages as ihe “earned income” (from labour). According io him, iabour
produces more than what is needed to maintain labour in the productive process, this “surpius
value” is pocketed by the capitalists, Thus profit as ‘surplus’ value’ originates in exploitation
of the proletariat (labourer) by the bourgeocis (capitalists) In this view, profit is not socially
justifiable.

The neo-classical economists tried to develop functional theories ic justify profit as legitimate
business income. Walker developed the “rental ability” theory of profit on lines 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 “differential surpius”
over the costs of production of the marginal land. Walker argned: the Entrepreneurs is a
_ 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 a paynient for rental
ability — the capability and capability of an entreprencur. .

Marshall devcloped-'z.t similar functional notion of profit. He categorised ail produciive factors
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into four—iand, labour, cap;tal and orgamsauon and theu- respective mcomes as rert, wages,

inferest and profits. Marshall also’ Spoke of normal profit part of costs prevailing in the long-run

againat “frictional profit,” prevailing in the short- run such proﬁts are functlonally related to the
_ fﬁc1ency (produc,tmty) of the- entrepreneurs :

The neo-class;cal €conoimists develop«,d this funcnonal notlon intc thc margmaf producnwty

meory of prafit. The argument un, if all factors are paid according to their respective margmal'
Ppr oducuon then the value of total factor payments ie, no Addmg-up problem,

Tlr'lus, . Rent = marginal productmty of land [L]
' Wages = marginal productivity of tabour [N]
Interest = marginal productivity of capital {K]
Profit = marginal produrtmty of entrepreneurshlp [E]

Thére may be dlfﬁcultlea int the measurement of margmal productmty of an cntrepreneur but
" one can follow an accounting rule :

Value of the Paymcnt to factors othc.r. '.
Profit= | — '
’ total product than entrepreneur

Conw={PQ] - [L%%+N§—Q+K ] |

" This holds under pericct compg tl'ti'ond cunstant return to scale i.e
=>Total r=F. -9- = given product force P = @ production factor, Q = Q(L, N, K,
: ' E) homogeneous of degree Sne

ave §ten _Icﬁnc_ﬂ further into concepts like marginal
.value product and mdrgmal revenue (va O groduct and it has been shown that even under
imperfect competition; the. theory of maljpal productivity may hold good, provided factor
payments are made according to m revenue product of factors. The greatest achievement
of this neo-classical view was to ch e the V;ew of proﬁt asa pal'aSith mcome

Evcntual]y, the concepts of margina! product]

Modern Views

JL.B. Clark develops the dynamic theory of Ji oﬁt suggeetmg that proﬁt isa “dy‘namm surplus
~surplus over production costs in an economy which experiences sorie “generic changes” like.

change in the size of population

change in the stock of capital -

change in the technigue of production _
‘change in the form of business organisation
change in consumers’wantsand preferences.

2 ¢ & @ @

- An economy without such Chaliges is & static economy where every factor gets a "natural price”.-
In: a dynamic €conomy, some. factors like eritrepr'eneurship gets more than the natural price, as .
and when they tiy to cap:tahse on these changes.' Thus successful entrepreneurs in a dynamm
economy grasp profit, though they may not be able te hold it for long because of competition.

' J.-_Schumpetel_' considers a very specific type of chenge m.the_--form of * mnovatlon_s —new ideas,
new techniques, new resources, riew markets, new products, etc. Entreprencurs who innovite
*'make profit in 2 dynamic economy. Such innovation results through a distinct process : scientific
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_discovery - invention — application - spread - innovation. Unless there is a succeﬁlsful commercial

- adoption of invention, the innovation does not yield profit. The profit motive tnduces the flow"

of invention and innovations and thereby activises the processs of economlc development in a
capltahst economy

* Hawiey has advanced the risk theory of profit. An mnovatmg entrcpreneur makes profit, :

" because he undertakes risk, Supervision and coordination are routine jobs of management. An-
. entrepreneur’ undertakes a more challenging job of risk-bearing. Unless there ls‘some reward in’
" the form of proﬁt nobody would undertake risk. No risk, no gain. Profit is a premium for risk

" may not yleld him any return, his process, pattern or product may or may. not
- viables, :so ‘on and so forth. One who accepts greater risks, expects largcr profits, That is. how

|
bearmg. The person who invests or innovates, undertakes great l‘]SkS his investment may or -

be commercially

proﬁt avcrages in a dynamic economy; changes involve risks. _ ‘

Frauk Knight has developed a hyhnd theory by combining the view points of Clark and Hawley. :
nght makes a critical analysis of deicision environment and finds that neither changes nor risks

are homogeneous and that profit cannot be assocmted w1th all types- of changes and all types of

risk,

Chariges may be known or unknown Known changes may have dcﬁmte 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 mdefimte then the acturial

~ such that the probability of any outcome cannot be tglculyged, it is'a world:of uncertainty. One

probabnhty of the outcome may be calcilated; this is rls: environment.If the chapge is unknown

who takes incalculable risk, typical of the world,of unclfainty; is entitled for profits positive or
negative. The calculable risk can always be i @ interest rate is such an insurace premium.
Thus. you may note that all risks do not resultNmefirofit {only incalcilable, indefinite, uncertain
risks do), and that all changes do not resu?yrofit (only unknown changes do), and that profits .
and interest cannot be clubbed to. T pipfit is associated with uncertainty, threas interest is

~ associated with calculable risk.

. cost p!us pricing such that

Keirsteed goes a step furt § true that profit is associated with incalculable sksks typical of '
uncertainity prevailing in a ic economy characterised by unknown change Such changes
and risks may relate to market or non-market factors, financial or non-financial factors and_

80 on. Whatever may be-the form of a risk, risks are essentially measured by way of "stand

deviation between the actual cutcome and expected outcome”. Expectatlons are of two types:
static and dynamlc Expectations about future outcome is based on- observations regarding
present outcome. When the actually observed phenomena today are expected tomorrow, it is
static expectations. If expectation takes the course other than what is observed, it is dynamic
expectations. Profit is associated with incalculable risks and dynamic expectatlons iAn innovating '
entrepreneur is rewarded proﬁt bocuase he undertakes mcalculable risks whlle making dyn;_tﬁiic
expectatlons S : A : L

Reoent: Theoi‘ieé '

Recently some economists have taken a macro-view of profit. Kalecki starts 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
micro- rmpllcatlons. Kafecki has developed a monopoly theory of profit. His starnng point is
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P—r+w+w.
_‘where P =price per unit of output
r = average cost of raw materlal
w. = average cost of fabour
m = average rate of profit
= =p—(r+w) _
= p— AV C -labour & raw materials are variable factors-

= p — MC -AVC is assumed constant ic., hnear cost funcuon
S I L__——MC . :
w

" __ gwMC MG'

This reads that profit to wage ratio depends on two factors (a) degree of monopoly as measured

r by zﬁ and (b) cost structure as measured 2. 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. If there is no market unperfoctlon in the world of changes and Tisks,
there can be no supernormal proﬁt in the form of a surplus OVEer costs.

few identities: . o E S :
i) 'Yx1r+W : ._ Where':Y_:NationQne

i I=%5 - o wm=] come

i) §=51+ Sz W = Wagdlincome

vy Sy =8, . o J?Westment

v). 5_2 = 8u.W L © & 8% Savings

Making necessary substitutions, - Q‘?l = Total savings of the caprtahst

"we may wtite' W . - ,5'2 = Total savings of the wage earners.
- Scart Sw W @ Propensuy to save of the caplta}lst

8 '= Pro nsity to” save of the wage earners, §
1= Serk SW(Y %) v pensity 8

1= Scr+ SWY — Swir
.I: (SC-“ SW) 7+ SwY

x .1 3"’
I y; " (Se~Bw). 36*8“ B

This reads that the share of proﬁts to national income " depends on “investment rate ( ) and.
: propensrtles to save of the .capitalist and thc wage earncrs, i, (sc and sw)

o - To sum up, there are both micro. and macro-oconomtc wcws about profit. Not a singie view by
itself may suffer to after asatisfactory explanation of profit. To explain inter-firm or inter-industry
dlfferent,e m proﬁt you may have to use a nulmber of theones slmultaneously :

: _Actmty 4

~a). The lustory of economic thought abounds in proﬁt theor;es but most of them fall mto three
malor categones suggested below. Wnte down the basnc proposrtlon agamst each category
Also funct1on the list of authors. o . - .

Kaldor develops a macro theory of profit mcorporatmg Karl Marx and Keynes. He starts w1th a



.Group.'ot"l‘ﬁéi)ﬁes T o Proposition

Compensatory and ﬁmctlona]
' theorles

Eriction and monopoly theories

Technology and innovation
theories:

.0)  Why can’t all ‘inventions’ be treated as innov_atibns? o N

R R R I R R L R L T T

do ot save because they cannot save, capntahsts save
wive en surplus value produced by labour”. I 0, how

. their entire income, becausé t

,-does Kaldor’s propositiogegbou he determmants -of share of proﬁt to national income
'change‘? _ . o o
TR ® .'—I L N N ] L LT T T T R R

[H]nt Assumcsw =0, batsc 1]

- 18.6 PROFIT PLANNING AND CONTROL

Profit plannmg refers {o Operatmg decmons in t}'s. areas of product line, Volume of productlons,

- and pricing, whatever the ﬁrm s profit goals may be profit planning must take into account the
expected demand for firm’s s products, its capacnfy to meet the demand, and all of its costs. A
good profit should identify objectives, set targets and q)emfy the instruments for attaining these.
Profit planmng, control and management 1s-a &vort—mn as well as a long-run opex atlon
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‘There are a number of approaches to profit plarmmg anr' control as used by the accountdnt and '
' the economist. Some ot these > may be bneﬂy discussed here:

“i) Proﬁt Budget
ii) Break-even Analysis
iii) Regressxon AnalySIS

a -_Prol'it Budget

A proﬁt ‘budget serves the function of p]annmg, coordmanon and control of firm’s actmtles. _
. 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 automatlc,

but by means-of suitabie reports, it enables management to maintain a systematlc checlc on the . -

company s operations in terms of planned verse ’s actual results.

| . 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 prccedmg unit where we have -
itlustrated the break-even pomt and the break-even ontput (QB ) Also in the context of cost -
application, we have derived the measure of break—even output volume (Q‘*) and value (Q")

You may recall : h L . '
B_ _TFC. _ TFC _' N
1) Q ™ P-AVC ACM o L 0
i) Q" = PQB You may also add now: -~ _ '
TRC- TFC ’ : -

i) S8 = = 1(AVCTP) T 1-(TVC/TR) v :
. _ TFG ' o N
wv) %p = m;;—:.lﬂo :

Where TFO N =.T. fixez osts'-___..'

T™VC = riable costs
AVC - = AveMe variable co's'_ts' R
P . =Price .
ACM -~ = Avcragc contr1but1on Margm
58 == Break-even sales - L
© %p = Break-cven percentage of capacrty
An"'Example _ :

SUPpose an airline can}' a max]mum of 10 000 passengers 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_
-"tluscase L i ' .
- _ . _
Res.30 S _—
Q.B = f (35301033) = 4000 passengers _ L

- QY = Rs. 850 x 4000 = Rs 34, 00 000

" oB . R$.:30,00,000 -
R Rs.34,00,000

Y%p = [J"—““@@- X 100] = 40 per cent

Re.750(10,000)

. In order to pl‘O_]CCt the productlon and sales neccssaty to the planned profit ('rr) is treated asan
' add1tlona] mcrement of fixed costs Thus, the basic equatlon now change :
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QB — .TFC'iE.

P-ave
B TFC+x
Q" or S* 1-(AVC/F)

. TFG;t,w
%B - (P_"”AVC')Qmua

Example Cont:lnued _

Continuing: with the precedmg example suppose a proﬁt target is ﬁxed at Rs 20,00 000 Then
uslng the above formula, you may find that now
QF = 666-7 passengers

@Y =Rs. 5666670

"% e = 66.67 per cent

' open’:

'. J Reduce ﬁxed costs -
o Reéduce average varlable costs
. Increase price

-may be defined as :

'e“her*MS“TFc H O
orMS+9—QE' o ' -

. In pursuing an atternatlve the management is- requ:red w margini-qf-safeity (MS) which

inexpensive to perform. Its weakness i mption that profit is a simple function of output.

Q7 ?, L
You may observe that the break-even Elysi is _simple, easy to understand,' and |relatively

and external to firm.

1t follows that in order to redo_ge\‘the break-even point, there are either of the three alternatives '

In reality, proﬁt is also affected bygod ' n process, selling effort, and other fat:tors-—internalr

Regression Analysis )

This is - another method commonly used in profit plannmg, thls procedure relate ;to profit
forecasting. You may recall demand forecastmg; it is the same econometric technrque The -

~ only difference is that instead of ‘demand’, you are now to consider ‘profit’ ds a variable. The
goal of regression technique is to discover a functional relationship between the company's

profit and other explanatory variables. In practice, this approach to profit forecastmg is greatly -

enhanced when some logical lead- lag relationship can be found, between company’s profit and :

“other variables, where such logical re[atronslup cannot be found, the mdependent variables must

themselves be forecast before a prediction of proﬁt can be made. Of course; the limitations of

'regressron as a statistical techmque should also be taken note of

. When you move from planmng to control of proﬁt you should remember that the best method of

evaluation is simply to compare actual profit (performance) with budgeted proﬁt (performance)
and to undertake neoessary steps to bridge. the gap between aelnevements and asprratrbns

18,7 PROFIT POLICIES

L

li

You may recall, whlle rewewmg criticatly the economie theory of firm, we have made- remark -
Firms may not maximise profit, but they do have a proﬁt polrcy, we may now like to refer to various
faoets of proﬁt pohcy decnsron After all, profit plannmg and proﬁt-polrcy must. go toge her; the =




e

former is more technique oriented while the Iater is mere strategy oricnted The. firm has to
consider a lot of short-run and long-run factors in de51gm1ng its proﬁt policy.

~There are two issues involved in proﬁt pollcy decisions : (1) scttmg profit standards and (2)
limiting the target profit.

- Profit Standards

This involves a choice of particular measure and concept of proﬁt wnh reference to which
"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 earmng, net operating margin, rate of return on investment, etc.

The next tz__rsk-ln profit policy decrsron is to decide on an acceptable rate of pmﬁt based on various
considerations suich as

1) Rate of profit earned by other firms in the same industry.

ii) Normai or historical profit r_ste earned by the firm itself in the past.

~ iii) Rate of profit sufficient to attract equity capital. _

‘iv) Rate of profit necessary to generate internal finance for replacement and expansion.

Profit Limits

In additiori, the firm considers. s"set of environmental @o limit its rate of target profit. |
Profit target should be limited such that :
i) the shareholders do not ask for higher divide -
if) the wage earners do not ask for higher ? o
iii) . the Government (tax officials) dg k Tor higher taxes;
'ivj) the consumers do not ask for lcmgas-and discounts;

v) the suppliers do not ask fi ced _rat_es;" '

vi) the goodwill of business is hot fAffected:

In short, while decrdmg on the target rate of proﬁt the firm has to minimise the payments of -
“slacks and to maximise the capacity to absorb extcrnal “shocks”. '

. 18.8 SUMMARY

We have questioned the profit-maximising 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
concepts and measures of profit, we have compared and contrasted the accountant’s view of
profit with economist’s view of profit. We have seén_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 theories 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 functional
‘and compensation theories, friction and monocpoly theories, téchhology and innovation theories.
Next, we have moved from theories to empiricism; we h_ave- tackled issues relating to profit policy _
decisions. profit-planning and control. *You should now appreciate that profit is a mixed and a
vexed. coneept, but it plays__gn_ i-mportant'ro_le_jn managerial decision making process.
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8.9 ADDITIONAL READINGS

K.K. Seo. Managerial Econémfcs, Richard. . Irwin Inc, Sixth ed. (First Indian rcp_rint. 1988),

Chs. 13 & 14. _ :

David Solomen, “Economic and. Accounting'Conccbt.s of income”, Accounting Revieu%, July 1961,
" pp. 374-83. : '

YL. Riggs, Engineering Economics, McGraw-Hill. N.Y. 2nd ed., 1982, Ch. 3.

18.10 SELF-ASSESSMENT TEST

1)

2)

3)

4)

Expiain, with suitable examples, the conceptual and statistical problems involved in measuring
economic profit rather than accounting profit.

Suave Hats, Inc., manufactures men's hats and sells them at Rs. 25 each. itT total fixed

~ costs is Rs. 6000 per week and its average variable cost is Rs. 13 per unit.

a) What is the company's break-even sales volume? Draw a break-even chart {o illustrate..

. : : |
b) What would be company’s profit be at its normal production capacity of 21'1&00 hats per
week? .

“Firms rmay 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. '

biring cut clearly your understanding of the foliowigg tOyns:
a} Frictional profit _

.b) Normal profit . ' . O

¢} Monopoiy profit

d) Net profit ?\

¢} Target Profit ' Q‘

f) Reported profit %
a) Why shouid managemen interested in profit data?

b) Why should management limit its target rate of profit?

¢) How can managemcnf underiake planning and control of profit? ’ ‘










