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BLOCK 1 CONCEPTS AND TECHNIQUES N

This block, consisting of three units, introduces yod to the subjeot of Managerial
- Economics. - ‘

The first unit concentrates on the scope u:id methodology of the subject.

In the second unit, teh concepts on scarcity, marginalism, Opportunity costs, time perspective,
discounting, risk and uncertainty, etc., are briefly explained. : : :

The third unit introduces you to the basic technique of measurement and optimisatinn, both
constrained and unconstrained, using calculus. :

Taken as a whole, the Block 1 outlines the conceptual frame work and points towards he
technical nature of the subject. _ - T
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"UNIT1 INTRODUCTION TO MANAGERIAL

ECONOMICS

Structure
1.0 lntroductxon

RN | Objectives

1.2 Economic Analysns

‘13 Business Decision.

14 'Managenal Economics

1.5 Related Disciplines

16 'Economic Rationality, L
1.7 Methodology of Managerial Bconomncs

1.8 'Summary and Conclusion “ -
1.9 Additional Readings L j

-1.10  Self-Assessment Test

L 0 ) INTROBUCTION

“In MBDM-103 you have been exposed to the s0Cio-economic envnronment Given the environ-
_ment, 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, supply. stock, input, output finance,
- profit ‘and the like. In the name of Managerial Economics, we will now concentrate on these eco-

* nomic decision vanables and the economic decision. process Traditionally, the problem of opti-
mal decnsmn by firms and mdmduals has been studies in microeconomic theory. Managenal

W as a separate dlsmplme owes its origin to the growmg disenchantment with econom-
ie theoty in providing, solutlons to the problem faced by business:This ¢~=5 not mean that
Mmgenal Economics provtdes ready-made solutions to business problems. What it provides is
o tool-box\ df ¢ analysis and a technique thinking wmch can be helpful in conceptualtsmg the prob-
lems faced by management of a business firm. Thus, Managerial Economics is supposed to
ennchﬁhe Conceptual and technical skill of a manager facing business decnsnon problems

- OBJECTIVES

Maqagenal Economics is the apphcation of economic analysis to evaluate busmess dectsxons
In view of this, in lhns introductory unit, our objectlve isto: -
@ explain the. hature and form of economic analysis::

K ndentnfy the business decision araes where ecoriomic analysis can be applied
- @ spell out the relatlonshlp between Managerial Economlcs and other disciplines

o outline the methodology of managerial economics. -

12 EcokoMIC ANALYSIS

The concern of Economics is with the economic problem and’i its- identification, descnptnon,
explanatlon and solution, if possible. An economie problem i is a problem of choice and valua-
tion. The problem of- choice arises because limited means {resources) with alternative uses are to
~be utilised to satisfy-ends (waxns) which are unlimited and of varying degreg of importance. Had

“resourges like men, materials, machines, money, time, energy etc., not been’ scarce, there would

- have been 7io- problem-of choice; scarcity is at. the root -of all economic problems of choice.
‘We have ta choose between ends, between me:ms between use of lneans and’ satlsfacnon ot

i
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end;. Because of scarcity of resources, we have to constantly match ends to means; this is called
‘economic activity’. The optimal economic activity is to maximise the attainment of ends, given
th.e ‘means.and their scarcities or to minimise the use of resoljrces, given the ends and their
_priorities. 8 o -
.‘Dg‘cision-making by management is truly economic in nature because it involves choice from
-among a set of alternatives- alternative cources of action. A manager, in any function at any level
.in any organisation, always exercises choice in the name of decision- making. A finance manag-
~er chooses the sources and uses of funds. A production manager chooses the product:mix. A
personnel manager chooses the staffing pattern. A sales manager chooses the market segments.
A purchase manager chooses the quality of materials. Such example canf be multiplied to sug-
gest that each-and every manager chooses one thing or the other from among a set of alternatives.
A manager’s choice is dictated by his objectives and constraints. The optimal decision-making
is an act of optimal.economic choice, considering objectives and constraints. The optimal deci-
sion-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. AN

Economic analysis may be of various types and forms :

i) Micro vs. Macro Analyis : In micro economic analysis the problem of choice is analyscd
focusing on single individual entitles like a consumer, a producer, a seller, an investor, a com-
modity, a factor, a market and the like. In macro economic analysis, the problem is approached
from the angle of totality or aggregites like national income, national consumption, national
‘investment, general price level etc. :

ii) Partial vs. General Equilibrium Analysis : The optimal economic choice defines the state-
of equilibrium. To attain the state of stable equilibrium, the economic problem may be analysed
part by part - one at a time - assuming “other things remaining the same”. This is partial equi-
librium analysis. For example, given the price, the cost budget, the technology and the input
requirement, the purchase ma;\ager has to decide on the quantity and quality of the materials he
purchases. By contrast, this assumption of *givens” or “other things remaining equal” may be
relaxed and interdependence or interactions among variables may ‘be allowed. This is general
equilibrium analysis, o : ‘

iii) Static, Comparative Static vs. Dynamic Analysis : This has reference to the time dimen-
sion of the analysis of the problem. A problem m7y'be analysed :

@ at a point of time, allowing no change (Static) e
@ at a point of time, allowing once-for-all change (Comparative Static)
@ over a period of time, allowing successive changes (Dynamic)-

iv) Positive vs. Nomatingnalysis ¢ In positive economic anhlysis, the problem is analysed in
objective terms based on principles and theories. In pqrmativc economic analysis. the problem
is analysed based on value judgement (norms) and. therefore, the policy prescriptions are explic-
itly stated. ' :

_ You may note 'that the distinctions stated above are not watertight. There may be considerable
- movement from the once to the other, and some o6verlapping. By and large, Managerial Bconjomics
is Primanily micro, partial equilibrium type, eompalfativc static, and posiliyist in approach, though
occasionally we may make reference to elements of macro economics, general equilibrium,
dynamic and normative palicy issues. In fact, a manager has to keep his economic perspective wide
open, but for analysis of his décision problem, he must approach his decision environment with a

\ . T o~ !4 /
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ﬁKﬁued set of assumptions and methodologies. The manager himself is a micro economic entity
aad the firm where he functions is a microeconomic unit; and, therefore microeconomics is rela-
tiveiy more relevant for his tool kit.

'Actiw'ty 1

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

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

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

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

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

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

.........

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

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

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

.........

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

......

b) List a few economic problems :
Micro Macro.
Static Dynumc

..........

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

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

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

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

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

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

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

........

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

¢) Against each statement listed below, name the type of economic analysis which will bc
relevant: '

i)  The procurement price for foodgrains fixed by the Government is designed to protect the
farmers ....cooevesisescncnnaines ; ; : i , '

ii) ‘There is bearish trend in the stock market -
iii) The explosive population growth in India is quite alafming

.....

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

7
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iv) The ONGCis planning an.expansion PIOBIAMIME ......oprerteneceesnetassesancrsesopesseseesmnnnonn,.
. v) mNTCiS mming 1038 .“ o B ITTIT YT S PP odd Ty Riat LI o LT TR TN ROy S
vi) The textilg industry is facing recession s creostns e crentbesneren e e ere n

d)  Would you accept the view that the same economic problem can be explaired throueh
" different analyses? ' '

Assesearnan. -.....-.....................-..--.q......u-n-.......-.....-.-...u.....--nu..-..-..nunu-..u-.u--.....--.-..-uu.-.-..-- tessesanstiene

ettt st s st r s st s oo e

1.3 BUSINESS DECISIONS

A dccision is not a solution by itself; it is only an attempt towards a solution. A decision may
solve an existing problem but it may also create a new problem,

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

i) Financial Decisions : Such decisions may relate to costing, budgeting, accounting, auditing,
tax-planning, portfolio composition, capital structure, dividend distribution and the like,

i) Production Decisions : Such decisions may relate to quantity and quality of product, choice
of technology, product-mix, plant location and lay out, production scheduling, maintcnance,
pollution control etc.

iii) Personnel Decisjons : Such decisions may relate to recruitment, selection, induction, train-
ing, placement, promotion, transfer, retirerent or retrenchment of staff.

iv) Marketing Decisions : Such decisions may relate to sales volume, sales force, sales
promotion, market research, customer service, packaging, advertisement, new .product
positioning etc.

v) Miscellaneous Decisions : This Category may relate to all residuary items like purchasing,
inventory control, information system, data processing, public relations etc, ’ :

In the realm of each decision area, one can further distinguish between
a) Scientific and intuitive decisions
b) Strategic and tactical decisions
¢) Certain and uncertain decisions
d) Major and minor decisions ,
¢) Hard and soft decisions, and so on.

The point to note is that whatever may be the functional nature or type, all managerial decisions
involve some degree of choice and they are, therefore, essential economic in nature. Managerial
Economics is, therefore, offered as one of the foundation courses for graduating in any func-
tional area of management., -

14 MANAGERIAL ECONOMICS

You should now be in a position to form some idea about the intent and content of managerial
*conomics as a discipline. Managerial Economics concentrates on the decisionprocess, «'- -ision
3 .

PR



model and decision variables at the firm level. The firm is viewed as a microeconomic uriit located:
within an industry which exists in the context of a given socio-econamic environment of business, . -

The executives and the functional managers are stationed within the firm; these maniagers, either T
individually or jointly think, make and execute decisions. Their operation reflects the behaviour ..
and culture of the firm. : o o "

Managerial Economics is concerned with the econorhic behaviour of the firm. To start with,
¢ assumes that the firm maximises profit. Profit is defined as the difference between revenue
and costs. The flow of revenue is determined by the demand conditions. in the market, whercas
the costs are influenced by the supply condition. Demand and supply interact with each other
to determine prices — cbmmoJity prices in the product market and input prices in the factor
market. Much would, of cou.r;‘.é. depend on the nature of the market structure — perfect or
imperfect, free or regulated, buyer’s or seller’s etc. “The firm or the managers on behalf of the
firm placed in the contexts of a market environmenit, decide its economic strategy (in view of '
its objectives and constraints) and tactics. The tactical decisions are rgﬂccted in the course of
operational decision variables like price, output, input etc. Such opération through economic
decision variables affects the firm’s level of profit. The firm can then evaluate its performance .
in terms of the rate of retyrn on investment — intended and achieved. The firm will thus be in
a position 1o estimate the clement of risk and uncertainty it-is subject to. In'its 'dccision-makm
pro’ééss, 1 firm’s strategy.is to minimise such risks and unCCitaihtics ,ﬂthrough forecasting and
forward planning. ' - ' '

The subject, matuir o‘/t'i;wanagcrial Economics can now be lined up as follows:
A L, .

125l

Frame work of Topics of - 7
Concepts and Techniques . " Managerial Economics
e Demand Analysis - ® Demand Decisions . -
e Production.and cost analysis _e Input-output Decisions ’ Vi
e Market structure analysis o Price output Decisions
e Firms behaviour analysis - e Profit maximisation and alternative
hypotheses -
» Project Appraisal. e Investment Decisions
e Risk and uncertainty. analysis o Economic forecasting and plannit’lg

You may appreciate that analytical rigour is very important in our subject of Managerial Eco-
nomics. At each stage of anaiysis of any economic decision variable, you should, threfore, be
careful about the assumptions, concepts, techniques, iogic'of"rasoning, conclusions and their
applicability in the real world business situation. ‘

Actlvity 2

Run down the list of topics noted above: o I i
Think about the organic relations that exist among thcm.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 rsental exercise for you). - . B ~ - ' '

‘1.5 RELATED DISCIPLINES

By its nature, Managerial Economics draws heavily on’other disciplines liké Economics, ics, Accoun-
tancy, Mathematics, Statistics, Operations Research, Psychology and Organisational Behaviour.

Let us state briefly the contributions made by each of these disciplines to Manaserifll\ﬁ_conomics.
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i) FEconomics and Econometrics: We h’:i‘c'e”}griéhdjswtgd"that"e’cofgémfic theory contributes
1meepts, precepts, tools and technigues of analysis to Managerial Economics. In the preceding
wtion on Economic Analysis'you have been told abéui the form of analysis which we would
 like to borrow from economic theory, ‘The additional point which you may note now is that
Econumics also tells us the art of constructing "models” - a system or refation among variables,
In Managerial Economics, we use various types of models: schematic morels (diagrams), analog
~ models (flow charts) and mathematical models like Econometric models and stochastic models.
Most of these models are rooted in cconomic logic. Econometrics in particular is a combination
of cconomic logic and statistical techniques. In our course; the empirican) sstimated functions
that we will be using are basically econometric estimates, ‘ ’

i) Mathematics Aand Statistics. Most of the deicision models th.: we have mentioned asbove
are formulated in terms of mathematical symbols and relations. Mathematics gives up precision
which is imporiant in deicisions. Decisions have to be precise. To the extent that the economic
decisions are. measurable and quantifiable, the use of mathematics is welcome. lowever, as
managers, you must remember that symbols and numbers alone do not suffice: what you need
additionally is the logic of reasoning behind those numbers and symbols. Scicntific decisions
arrived through the use of mathematical tools and statistical techniques should have an intuitive
appeal and logical support, otherwise the manager will be'in trouble. Regression, for example,
* may help the manager to forecast his sales based on past record, but the manager must make
sure that the user of his product has not undergone any change in his tastes and preferences.
That way, an econometric model may prove a better aid than pure matheématics and statistics.

lii) Operations Research (OR): OR was developed during the inter-war period and it is inter-
disciplinary in character — a combined effort of scientists, economists, mathematicians, statis-
ticians in formulating models to solve specific problems of allocation, transportation, inventory
building etc. There are linear programming as well as goal programming models which are very
useful for managerial decisions. Manageria| Economics, therefore, uses some of these models.
However, in our course material here, we wil make only passing reference to linear program-
ming techniques, because elsewhere you will have a detailed exposure to those programming
techniques. In this course, we will confine ourselves mostly to the calculus (Lagrange Multiplier)
technigues of optimisation in specific situations. This is an alternative to-linear programming -
methods of optimisation.

iv) Accountancy: Dcéjsion-making requires data and a good deal of it ic provided by the
accounting system. The information on cost, inventorics, '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 und techniques which are common to
the accountant and the economist. In managerial economics, we make use of both, kccp'in'g
the distinction between accountancy and economics in. the forefront. For example, 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 ¢conomist, Accountancy does provide the data supporr, but
in the tradition of economics, managerial economics stresses the logic of reasonig behind those
data and'uses the data under a set of assymptions.

v) Psychology and Organisation Behiﬁou’r (OB): Managerial economics analyses. the individual
behaviour of microeconomic units liké a buyer%}cr, an investor, a worker .and an employer.
Psychology makes a direct contribution towarc ;undcrst‘:mcing the behavioural aspects like
attitude and motivation of any individual dccisiorﬁnaking unit. In fact, there is a new branch of
discipline called Psychological Economics which anatyses*subjects like buyer’s behaviour directly




Supposc, ror one reason or the other, you are unable to undqrtakc this activity. Think abou
the constramts" you had as an explanatlon of your own “economic rationality”.

1.6 ECONOMIC RATIONALITY

You may often hear that as declslon-maker, you are asked to act rationally. Economics jtself »
assumes rational behaviour on the part of its subjects-like consumer, producer and seller. To
act rationally is to act objectively, kfepmg in.view the ends and the means, the objectives and
constraints. In the decision-making context, a rational bchavnour implies the following:

First, all possnble courses of action are known to you. Secondly, you are able to separate all
such courses of action into two categories-feasible and infeasible. Thirdly, based on available
information, you are in a position to assess the consequences of following from the choice of a
particular feasible course of action out of given set of alternatives. Fourthly, you can rank the
alternatives in terms of priorities. Lastly, you choose that alternative (course of action) which
occupies the highest position in the order of priority.

Thus economic rationality is a precondition for attaining optimality in.a given decision envi-
ronment. We may take a couple of examples to illustrate it. For example, rationality on the
part of a selling firm is to maximise profit. or sales revenue. The ratlonahty on the part of an
investor i$ to maximise return. “The ratlonahty on the part of a manufactunng unit is to maximise
production or to reduce costs. The rationality on the part of an investor is to maximise return.
The rationality on the part of a consumer is to maximise satisfaction. You may be tcmptcd
to think that rationality thus implies only statement of objectives in cl. - terms. That is not
right. By way of rationality, you have to take care of constraints as well. In fact your judgement
about feasibility of a particular course of action is based on your evaluation of objectives and
constraints together. To be exact, feasibility, consistency and optimality of a decision — all must
be considered to define the dimension of economic rationality.

Activity 5

1 Underwhat speﬁﬁc conditions (i.e., objectives and constriants) would you consider the followmg
as a piece of rational economic behavlonr ?

a) Afirmis bu:ldmg up its inventory:

12




b) A firmis »offel‘iﬁg heavy discount (in clearance) sales:

d) The DTC (Delhi Transport Corporation) wdrkers' union goes on indefinite strike:

cessesesss ceseseeesscesebeaseessratess e aseeas it etesecssissevevsetartscetrennae

¢€) A firm employs only "sons of the soil":

............. © 8 6 0 8 0 8 8 650 8000800000 eN eSS0 0LeE 0L ENLIESISOONSIOLTOE TSSO
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1.7 METHODOLOGY OF MANAGERIAL ECONOMICS

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

The methodology of economic analysis can be exampled. We may proceed to analyse the purchase
behaviour of a household unit, assuming that fe/household’s family size; income level and its
tastes and preferences are held constant} aridf,ﬁo, {iserve that the household purchases less of
vegetables and fruits as and when the price‘-ﬂ&%‘ése 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 household may continue to buy the same basket of vcgetablcs and fhnts even if their
prices have gone up. ' -

It is through the relaxation.of unreahstlc assumptions that a rcallstlc analysis has to be built up. ln :

fact the criterion of a sound economic analysns is often stated on: Fewer the assumptions, better

it is. The a@:mcnt is most assumptlons are theoretical comtructlons, ‘having very peghgnble

cmpmcal relcyancc ’ R ) B
. A N

The statcmcnt of assumpnons and the construcmn of a thcomt:cal fra ork thcrcby is termcd .

as model huild'i\g Economic analysis runs in té?rﬁs of these models. A model can be viewed

as an approximation of reality. Sometimes a situation already experienced or what we call case
SN o\ s N - ‘ -
S S - con
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~ studies may be used to highlight deicision—making context and concepts—complexity of contexts
and variety of concepts. Such “case studies" may be regarded as some form of “models”
economic sense; because every case may be unique by itself; it is historic individual; somethmg
which huas been experienced in the past may not get repeated in exact form +in the present or
the future; yet the past experience is a valuable reference; it offers lessons or gmdelmcs for the
decision maker. In Managerial Economics, we may use both theoretical models and empirical
case studies; both may develop.the analytical ient of mind of our decision maker. Ina subsequent
unit, we will have something more to add on these models or cases—their-uses and abuses as
techniques of analysis.

1.8 SUMMARY AND CONCLUSION

In this unit, we introduced you to the scope and methodology of Mdn'igen al Economics. Man-
agerial Economics the application of economic analysis roevaluate business decisions. Economic
analysis and related disciplines provide concepts, precepts, tools and techniques to examine the
economic decision variabics like demand, supply, price, costs and profits. There are various types
o!f economic amlyxls (theory) and various types of business decisions (practice). In managerial
economics, we attempt an integration between economic theory and business practice. This is
because, business decision- -making itself is an economic problem involving an act of choice.

1.9 ADDITIONAL READINGS

Bngnam EF. & Pappas, J.L., (2nd edition, 1976), Managenal Economics, The Dryden Press:
Hlinois, USA Ch. 1.

. Adhikary, M (3rd edition, [987) Managenal Etonomzcs Khosla Educational Publishers: 'Delhi,
Ch.1

1.10 SELF-ASSESSMENT TEST B , B

What does economic theory contribute to Managerial Economics?

"t




UNIT 2 FUNDAMENTAL CONCEPTS
_'St'mcture :

20  Introduction

2.1  Objectives

22 Scarcity

23 Marginalism

24 ° Equi-marginalism

25 Opportunity Costs
2.6 Time Perspective

2.7 Discounting

2.8 Risk and Uncertainty
29 Profits

210 Summary and Conclusion
2.11 Additional Readings
212 Self-assessment Test

2.0 INTRODUCTION

Managerial Economics, as we have emphasised in the preceding ‘unit, is concept based and
technique-oriented. We make use of concepts and techniques basically from Economics and
related disciplines. The use of concepts and iechnigues helps us in developing the analytical rigour
of the subject. They aid logical reasoning and precise thinking, typical of a professiorial manager.
In today’s business world of complexity, scientific management begin with conceptualisation of
the decision problem. This is followed up derivation of decision rules, principles and results
through the use ot sophisticated tools and techniques. By way of introduction to the subject of
managerial economics, we would, therefore, like you to take stock of some of the fundamental

concepts (in this unit) and basic techniques (in the next unit).

In what tollows, we have selected at random a few concepts, which are fundamental to any
economic analysis, including the analysis of business problems. Though selected at random,
these concepts have been ordered in a sequence such that together they may project the
conceptual basis and frame work of our discipline.

2.1 OBJECTIVES
The purpose of this unit is to:

o define a few concepts, basic to economic analysis

~ o exemiplify those concepts with the help of ¢able and diagrams
o comment on their applicability in real world business situation
o point out the decision principles underlying those concepts. : v
2.2 SCARCITY .
This is one of the fundamental concepts of Economics relevant 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 manager, you may be facing scarcity of good quality materials 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

15




ptogrammc. As the ﬁnanoc manager of the country, designated as an important official in the
Ministry, your basic problem when you prepare the budget every year, is to find enough revenue
resources to finance the necessary expenditure on plans and programmes. Thus, scarcity is a
universal phenomenon.

Let us, therefore, attempt a technical definition of the term"scarcity”. In economic 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
conce 3t—demand in relation to supply determines the element of scarcity. It is this scarcity which
lies at the root of any problem which requires manag-rial attention. For example unemployment
is essentially the scarcity of jobs. Inflation is csscntlally the scarcity of goods. Unsold stock of
inventory is essentially the scarcity of consumers. Underuttlised 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 been no managerial economic problem. It is because. of this scarcity that

" amanageraas to decide on optimum allocatlon 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. It follows that ‘positive excess
demand’ means ‘negative excess supply’. Could you now redefine your concept of "scarcity"?

L R R T I A Y #ovesesrecscsorvnscace e sccesan

o0 eccsvsevrcen @00 00scesreccrsnsccsensoenr e ~envs e Sesccsvoene LR N A Y ®esesccces
.o.laoo-l...Q.o-...oo...o..n-o-o-io-.n--ooni..oaoluo..ooo.n.'.o.opn-l.--tooa.

"b) You must have also observed that excess demand (for labour) pushes the price (wage rate)
up. Would you, therefore, argue that * scamty" is reflected in terms of price escalation?
Give some examples.

©0000000000 0000000000 0000000000000 0000000 @ecenpecnccccee escs e ‘esec00e0ncsne SN
’o.ot-oooooo-o--.oooo...-loo-o.oooc.-'.-oo.o.o.ocol..-glo.oo.o., ----- eecesc e

.Q.A.ng..oc-oo-.ooo.o-ol..oo.o-onono-c.o-loooooootccat.uo-oo-a.-ooo.o-o.olou-

c) OfthcthreeitemsX.YandZ.whichoneisrelaﬁvelymoreScaroethantlmoﬂmtwo?
Why? ' '

* d) 'Zero excess demand means zero excess supply. Tmcot False?
..“..Ql._ol.‘.Q.'..II.......Il,...l...l.l"...l‘..-.........................‘.l‘.‘~
€) At what price, there is no scarcity of either X or Y or Z?
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2.3 MARGINALISM S o e s

If resources at your- disposal are scarce, then ay managers, you have to be caréful “about\ the -
utilisation of each and every additional unit of resources (inputs). In order to ‘decide \whpthép’//
to use an additional manhour or machine hour or rot, you need to know jwhat is the additional
output expected therefrom. Similarly, a decision about additional investment has toil iggken in
view of the additional return from that investment. Economists use the term *marginal” fot all
such additional mag'nitudce} of output or return.. For example, they often use terms like marginial
output of labour, marginal output of machine, marginal return on investment, marginal revenue’ |
of output sold, marginal costs of production, marginal utility of consumption and so on. Before
you attempt to use such concepts of marginalism, be clear about the following points:

a) The nature of relationship between the variables is to be clearly stated. If sales:!e,pend on
advertisement, then you can talk of ‘marginal sales of advertisement’; but if advertisément b\id’get’
depends on the flow of sales revenue, then you should talk of ‘marginal advertiscment of sales’.
In other words, the dependent variable must be clearly distinguished from the independent one.
17




b) ‘l‘he independent variable is to be changégi- by just one unit at a time to work ou; the impact
on the dependent variable. The impact o_f'ar;l- additional hour of labour is figured out in terms
of ‘marginal output of labour’, just as the return froman additipnal one crore of investment is
“stated in terms of ‘marginal return on investment”. :

¢) The marginalism is not be ‘confused with the coneept of average. The average product of
labour, for example, is ihe raiic of total product to total labour, whereas the ‘marginai product
of labour’ is the ratio of change in product to one-unit charige 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 Q/AL)
1 10 19 —
2 18 9 8
3 . 24 ,_ 8 6
4 ' 32 8 8
S o 45 9 13
6 60 10 15

A is a symbol which denotes chénge.

You may observe that as the average output falls, the marginal output falls faster than the average
oht‘put such that the marginal is lower than the average. When the average output remains the
same, the marginal equals the average. When the average output increases, the marginal output
increases faster than the average output such that the marginal exceeds the average.

At this stage.we may state the marginal prihé;iplcs of the economists:

-~ & Each factor labour may be paid wages ;xccording to its margial .pr()duct = W=MP
e Each commodity (x) may be priced according to its marginal utility' = Py = MUy

The basic idea is that satisfaction must balance sacrifice.

In case, thcse‘pr_inc'i'ples are not followed, 'the"equilibn'um 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 Econornics. However, in the real world business situation, it is difficult to apply
the concept of marginalism. The problem is that the independent variable may be subjccf to
"chunk changes” rather than "unit change”. The labourer that the contractor uses on a turnkey
project may be changed not by one, but by tens and hundreds. Similarly, the output may change
because of a change in process, pattern or a combination of factors which may not always be
measured in unit terms. In such cases, the concept of ‘marginalism’ may be replaced by that of
‘incrementalism”. The additional revenue which the firm earns bécause of say, computerisation
of market information, may be termed as "incremental revenue". Similarly the additional cost
of installing computer facilities may be termed as "incremental costs”. In fact, incrementalism
is more general whereas marginalism 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 averagé and marginal output of labour




curves. Extend the table with imagihary data and show that the following statements hold

i) ,Total output is maximum, when the marginal output is zero.

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

ili) Marginal output may be fallmg when the average output is rising.

b) ng}!w your understanding of: - o
i) Marg\ng utility of money spent.

\
v . -
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iii) Marginal return on investment.
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c)i) Distinguish between ‘marginalism’ and mcrementallsm with the help of a dnagraln

ii) ‘To apply marginalism, we

need a .......lcceiveene :
function; hut if we havc

gOt ....................... I R \

data, we must use incremental :

concepts. '

AN ‘ h

Revenue

Choose the appropriate words
from the list below:
" @ continuous '
e discontinuous
e discrete '
e concrete

v

Output ' RN

d) i) For what level of output, the
average cost = the marginal
cost of production?.

Costs K
P
"oeo

j

k!

ii)  For what level of output the
‘marginal costs are zero?

/
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ili) Can incremental costs be the
'same as marginal costs?

2.4 EQUI-MARGINALISM

While developing the concept of marginalism, you must have noticed that we héyc assumed a
single variable function, such as ' T ‘

e Revenue depends on output.
o Costs depend on output. ‘
The implicif decision rule in such cases may be stated as:

e If you want to maxirnise revenue, then do not sell output beyond the point where mér_ginal
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 zefo. '

OR
e If you want to minimise costs, then produce till your average costs equal marginal costs.

Such decision rules are termed as "Absolute Activity Level Principle” (Baumol). -At a time,
an input has only one use of producing an output—or output has got only one use—either .
generating revenue or involving costs, but not both.

Now suppose, output has got both uses viz. it involves costs, at the same time, it is capable
of generating revenue. In this case, the manager’s decision about extra volume or extra batch

of production must be based on comparison of both marginal revenue and ma:?iinal COStS.
If marginal revenues exceed marginal costs, additional production should be encouraged. I

marginal costs exceed marginal revenue, it is uneconomic to go in for extra production. Thus the

optimum level of output should 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 dcriving

this principle or concept more rigorously. For the time being, for managerial use, you may find

the following as a handy reference: - ’

Nature of the Unit ~ Equi-Marginal Principle
Multi-market seller MR; =MR; =MRg =...=MR,
Multi-plant monopolist . MC; =MC; »MCs =...=MC,
Multi-factor employer A MP; =MP; = MP3 =. .. = MP,
Multi-product firm - Mm; =Mmy =Mns =... = Mr,
Multi-commodity consumer MU, = MU, = MUs =.. . . = MU,




You may note tnat:

MR; = Marginal fe'v,enues-; i1 ......n markets o 4
MC; = Marginal costs ; i=1 .....n plants- AT o
MP; = Marginal products ; i=l ... factors |
Mr; = Marginal profits ; i<1 . ..n products
MU; = Margmal unlmes i=l....n commodmes

Just take one of these for intuitive explanation. Suppose your ﬁrm is-a multi-market seller hkc
HMT which sells watches in both home market and foreign market. If marginal revenue from
a watch sold in home market exceeds the marginal revenue from a watch sold in the foreign
market, as a seller intending to maximise revenue, you are likely to reduce your sale in foreign
market in order to push up sales in home market."And this process will continue till the marginal
revenues, from both markets are equalised. Of course, whether it always happens this way or
not would depend very much on the objectives and constraints of the firm; and economists often
state them by way of assumptions. ' D

‘Let us assume the case of a multi-commodity consumer who is purchasing successive i of
X, Y and Z. Each unit costs the same and the consumer is determined to have a combiriiion
including all three items. His budget constraint is such that he cannot buy more than six units
in all. Lastly but not the least, he is subject to diminishing marginal utility i.e. as he.has more
of an item, he wants to have less of it. The following table illustrates his case:

Units Marginal Utilities*
Item X " HtemY - ItemZ
1st 1 10 9 ‘ 8 ‘
2nd 9 : 8 7
3rd | _’s,’,// 7 . 6 _
4th 7 6 5
Sth 6 | 5 4
6th 5 | 4 3

* The basic assumption is that marginal utilities are cardinally measurable, say in terms of Rs.
and that marginal utility is a monotomcally decreasmg function of consumption.

You may work out that our utxllty maximising consumer will end up with a purchase of 3X+2Y
+ 1Z because that combination satisfies equl-margmahsm

MU, = MU, = MU, =8
No other combmatlon wou!d give him so much utilities as he gets-now (52).

Finally, you may note that in thie real world it may not be always possible to have such a neat
simple problem. In particular, you may not have data for each successive units; in that case,
you may have to replace equl-margmallsm by the concept of "cqm-mcrementahsm" But your
decision rule or optimising principle will remain the same.




Activity 3 , A e
2) ‘Nmneac@uple-ofﬁmstomggestmalwoﬂdmplcsofﬂief@n&im:

x

Nature of the unit , | Real world examples
Multi-market sejler )
Multi-plant monopolist
Multi-product firm
Multi-factor employer

b) Distinguish between Absolute and Relative Activity Level Principles.
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c),Scpp'me a seller has two markets to Market A " Market B

serve. The demand schedules in them - -

are reproduced in the Table. Suppose | . Price Qty. Price Qty -

that he has 1400 units to sell and '

e s w6

will he set in Y 40 600 50 800
30 900 40 1100
20 1000 4 - 1400

Apply equi-incrementalism principle to get your answer. Could you have applied equi-marginalism?
Hint: First get total revenue in each market by multiplying price with quantity.
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2.5 OPPORTUNITY COSTS

on.no-o--.-..soo-..-oo-o...c-o..

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 very 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,
sacrificing the other alternative courses. We can, therefore, evaluate the one which is chosen in
terms of the other (next best) alternative which is sacrificed. This is the method to compute the
opportunity costs of a decision. Let us take a couple of examples to illustrate: o

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




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

i) A machine can produce qither X or Y. The opportunity cost of prodhcing a given quantity
of X is, therefore, the quantity of Y which it would have produced. 1t 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 % P '

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.

P

You may think of many more similar examples. However, you must rote that:

e , - _ :

e all decisions which involve choice must irvolve opportunity costs calcylation,

o the opport\inity costs may be either real or monetary either implicit or explicit, either non-
quantifiable or quantifiable. " ; i

The economists use many different concepts of “trade-off" (such as Indifference curves, Iso-
quants, Phillips) curve etc., which are all based on opportunity.'cost reasoning. In the same way,
the managers confront many different decision argds where opportunity cost concept is directly
applicable. Make or Buy decision, Breakdown or. Preventive Maintenance of machines, Replace-
.aent or New Investment decision, Direct recruitment from outside or I)epartmcngal promotion
from within to man a post and the like. The accountant never considers the opportunity costs;
he considers only the explicit costs. That is why the "accounting profit" is simply the revenue
minus recorded costs, but the "economic profit" is revenue minus explicit and implicit costs; i.e.,
the "accounting profit" minus opportunity costs.

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

Activity 4
a) Can opportunity costs, of a given sum of money be ever zero?
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b) If there is unutilised 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? b :

-------------------------------------------------------------------------------
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c) - Here is arisk-return tfade off curve.
Use the opportunity cost concept to

. interpret the' diagram. -
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d) Bncﬂy state the "social opportumty costs” of the following pro;ect/programmc undertaken
by our Government.

i) Rs. 2000 crore spent on drought relief measures:
ii) Mathura Refinery:
iii) Clean Ganga Project:

iv) ASIAD 1982 held in Delhi:

............ .--...---oa-o.----.-ao----a.------o.---cq--.--.--.-.---.o-o-o--.-

v) Would you agree with the statement that the opportumty costs for one is the “opportunity
gain” for other?
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Activity S~ - o B

When you go to your oﬂ‘icc/factory'ncxt tim'é. observe the work/process /pattern/product. Can jmz
find some examples of "opportunity costs"? When you come back home, organise a discussion
session with your family members/friends on the SUb]CCt Uses and Abuses of the Concept of
opportunity costs. |

2.6 TIME PERSPECI‘IVE !

Decision-making is the task of coordination along. the time scale—past, present, and future.
Whenever a manager confronts a decision environn'icri[ 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 future implications in terms bff'act_ions and reactions likely threupos:.
Thus the time dimensions of a managerial decision is very important.’

The economists often consider the time element in terms of éohccpts'like temporary-run, short-
run and long-run. The economists state that in the temponry-mn the supply of output is totally
fixed. By contrast, in the short-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 thércforc the output level can be adjustcd freely. '

The manager can interpret these economic concepts in a different way For temporary-run, or
short-run, the manager faces a lot of constraints, bui for the long-run, there are no constraints,
of course, such a long-run is too ideal to be real; in that long-fun, "we are all dead” (Keynes).
For a practising manager, the short-run is the present (immediate) period, whereas the long-run
is the distant future (remote) period. The manager must calcutate the opportunity cost of his
decision, if he has to choose between the present and the future. His decision principle is that
he must take care of both time periods. A manager cannot afford to have time persepective that
is too short. For example, he may set a high price for his product today, but then he should be
prepared to face declining sales. Today the advertisement expenditure may inflate the costs, but
tomorrow it may increase the revenue flow. Similarly, at present, the management may ignore
labour welfare to reduce costs, but in future this may deteriorate industrial relation climate with
adverse effect on productivity and profitability. Thus it is important for the manager to-take a
short and a long view of his decisions. : -

.

2.7 DISCOUNTING

e

This brings us to a very important concept of Managerial Economics. Discounting is both a
concept and a technieque, which is borrowed from Accountancy. For its explanation, let us
readopt the prcocdmg two concepts together—opportunity costs and time perspective.

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

An investment of Rs. 1000 (say P, for Principal) ynelds Rs. 1100 (say A, for Annmty when the
prevailing rate of interest (r) is, say, 10%

A=P+r1. P=P(l4r)




orP= —— - = Rs. 1000 = Rs. ===~ (1“0%)

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

o

ond - i P¥ —3-7“
second year R 4r)
third year, - P= (1:")
e - - A

scennd year, ‘ P itr)

Thus if an investment of sum yrelds a series of return A; through i period i=1...n, thenin
order to calculate its present value, we need to discount Z A; with the hclp of (1+r)‘

P = v A /(l + 7‘)‘ =1
1_1
A A A A
= ! + 2 2 + 3 3 + ...+ '—'—2'—,—.
(1»+ r) (1+7) (1+7) (1+7)

You may note that longer the period, larger is the discount factor, (1+r)" excess (1+r)*~},
because nth period rs more distant than the (n-1)th pcnod Heavier discounting for the distant
perind makes sense "because future is uncertain; the distant future involves incalculabe risk.
Discaunting enables risk-hedging, particularly in the context of investment decisions where the
return on investment is spread over a number of years in future. Thus the present value of
future return can be estimated by discounting it with the opportunity costs of the safe rate of
interest as in our example.

Discounting principle has application in areas other than investment decision. For example,

some economists restate their marginal principle of wage determination in the labour market as

follows:

*Wages are equal to the discounted v:_rlne of marginal product of labour”. This is because
the wage rate as a contractual payment is fixed at the beginning of the period, but the actual
prodiictivity of the labour who has been employed op/fhat wage rate is known only at the end
of+the period. The employer, therefore, must be discounting the future marginal productivity of
his worker to settle his present wage rate. '

Activity 6
a) Discounting is a technique of computing the opportunity costs of time preference. Explain.
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c) Suppose, a firm is going to receive Rs. 10,000 per annum for the coming five years. The fiii
can earn a safe rate of interest of 10% per annum if it had all the ‘money today. Seiiuialy
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. Ma\lg'e‘.your own calculation and show that this estimate is
coirect. (You may use the PV table is you like: you may certainly use a calculator, if you
have one). ‘ '
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2.8 RISK AND UNCERTAINTY

Most of the business decisions involve future revenues and costs, and it is sclddmpossible to
predict future with complete accuracy. Future involves changes; there is no guarantee that the
present will be repeated in future. The environment changes in course of time. 7

Changes are not homogeneous. The changes may be known or unknown. The outco:n: of
known changes may be either definite or indefinite. The definite outcome assocsiated viin
known changes define the decision environment of "certainty”. The indefinite nature of outcome
associated with known changes involves "risk". 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 incalculable and immesurable. This
is the world of "uncertainty” which cannot be insured. Thus a distiniction exists between "risk"
and "uncertainty”, though these.two terms are often used ‘as synonyms in common paflancc.
You may now concentrate on the schematic presentation below to conccpmaiisc the distinction:



Decision Environmein

Y
Crares |
Km;wn __U;k—'nown
' L. Y
Definite lnTéﬁnitc ' Uncertainty
Y L . (roc)

Certainty Risky (0 < § > )

4 is the measure of risk element.

The economists go 5 step further and suggest that interest rate is risk premium, but profit
is a reward for uncertainty. '

Introduction of risk and uncertainty in the analysis of decision- making is done with the
help of statistical concept of probability. Each management, while making policy decision woulcq'
like to know the likelihood (probability) of its going right or wrong in various estimates about
future revenues and costs. An awareness of degree of risk and uncertainty helps the process
of decision-making. Of course, management can have different attitudes towards calculable risk
and uncertainty (non-calculable risk). Some are risk-avoiders/averters; some are risk-dodgers,
some are risk lovers. Some can estimate market risks (due to new product, or/new price) and
some tend to guesstimate non-market risks (due to new product; or new price) and sume tend
to guesstimate non-market risks (due to sudden change in Government policy). Risk is often
defined as a measure of "standard deviation” between expected returns (costs) and actual returns
(costs). We hope to discuss at a later stage the techniques of dealing with risk and uncertainty
decision-making in areas like finance and marketing.

Activity 7
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iv) Marketing Manager:

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

b) Give some examples of "risk awersification” i.e. producing a whole range of products rati..
than a single product to minimise risk.
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Activity 8

a) Contact an insurance agent (working for any insurance qompdﬁy'iikc LIC, GIC). Try &
know how these companies estimate the risk element. '

b) Visit a nearby STOCK- EXCHANGE. Observe the beiaviour of the tiokers, and form some .
idea about their attitude towards risk and uncertainty while dealing in-shares<

29 PROFITS

Profits of a business cnterpnse means revenue minus COsts. Revenuc (TR) dcp(.nds on physical
volume of sales (Q) and the pnce at which the output is sold (P). On the other hand, the totsl
costs (TC) depend on the volume of factors employed (F) and the average factor price ). Thu\
profits () can be staied as

x=TR-TC
=PQ-CF

What should be included in costs in order to arrive at profits is, however a controversial subject.
In this context, the distinction is made between business (accounting) profit and economic proiit




+ Thebusinessman’s concept o‘f profit is produced in the form of a chart below: -

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

= Contribution
— Fixed costs (overheads)

= Operating Margin (E B I T: 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 concepts of profit such as gross profit, net profit, profit after tax
ctc. depending upon both accounting convention and accounting convenience.

The concept of economic profit, as we have indicated earlier, is narrower than that of accounting
- profit, because the opportunity costs have to be deducted from accounting profit to get at
cconomic profit. The costs of employing his "own factors” is the businessman’s- opportunity
" costs. Suppose a businessman has employed his ‘own’ capital, ‘own’ building and ‘own’ labour
in his own business. The interests, rents and wages which he could have earned, had he not
employed his ‘own’ factors in his "own business” but jn somebody else’s business, have to be
regarded as the opprotunity costs, which when considered, will show that economic profit is less
than accounting profit on his books. Suppose a mechanic makes an accounting profit of Rs. 500
per month. He has his own repair shop in the garage of his house. To start this business, he
has also invested Rs. 12,000 as read capital. Had he not started this business, he would have
> \camédf"lsay Rs. 100 per month as a hired labourer; he would have also earned Rs. 1,200 as
interest per annum (i.e Rs. 100 per month) on his capital. Additionally his garage would have
fetched a rent of Rs. 200 per month. All total, he would therefore earned Rs. 400 (RS. 100
+ Rs. 100 + Rs. 200) per month; _this is the opportunity costs of running his "own business",
‘Diereforf., his economic profitis Rs. 100 = (Rs. 500 -Rs. 400) only. To the eéxtent, it is difficult
to quantify and n'xeasurewt_h;sc opportunity costs, it becomes a problem to estimate economic
profit. To overcome this conceptual as well as measurement difficulties, most of the economists
assume zero bpportunity costs such that accourting profits and economic profits 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 prorits has been given a practical orientation. There are now different .
concepts of profit: maximum profit, critical minimum (target) profit, actual profit, reported 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 profit (TR<TC). ..
The economists normal profit is no-profit—no-loss situation; and subnormal profits is actually a
situation of loss. Our TC, by way of assumption, includes all relevant, measurable opportunity
costs.. Eventually we have to debate whether the firm really maximises profit or not. At the
beginning, we will follow the conventional economic theory of the firm which assumed profit
maximisation as the objective.




Activity 9 -

~“Take the talance sheet. of a Company and make a distinction between "business profit” and
"economic profit” by inputting opportunity costs to equity holder’s funds. Provide the rationale
of choosing a particular opportunity cost.
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Activity 10

a) Construct arrexamplé with all imaginary data to show that ‘economic profit’ is negative even
.though the “accounting profit” is positive. .
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b) Karl Marx regarded proﬁtasa"sur;ilus value”. How would you interpret the Marxian view?
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2.10 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 persp..tive, opportunity costs, discounting,
risk and uncertainty etc. While explaining these fundamental concepts, we have also exposed
ou to some elementary economic tools like tables and diagrams, function and-relations. In the
hxt unit you would be exposed to a few more sophisticated tools and techniques of economic
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analysis, such techniques are used towards optinisation in a given decision environment.

2.11 ADDITIONAL READINGS

Hailstones, Thomos & Rothwell, John, C, { 1985 ) Managerial Economics,_ Prentice Hall inte;national.'
New Delhi, Ch. 1. '

Davis, J.R & Charg, Simen, (1986) Managenai Economics, Prentice Hall International: New Delhi,
Ch. 1l ‘

2.12 SELF-ASSESSMENT TEXT

I Explain each of the following concepts and state clearly the decision principles asspciatcd
with each: B

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

2 Comment on each of the following statements:

.a) Managerial decision-making involves calculation of opportunity costs.

b) Equi-incrcmentation is a practical concept.

¢) Despite business profit being positive, the economic profit may be zero or negative.
d) Wages are equal to discounted marginal product of labour.

¢) Scarcity is the be-all and end-all of economic problems, mizro or macro.

3 "The traditions of niangerial economics are those of specifying technology not in generalised
production function but in specified process; of identifying and measuring the goals of an
organisation rather- than assuring a simple profit maximising goal; of considering the role
of information and ingorance instead of certainty and of finding statistical ccnstructs to
enable measurement with analysis rather than remaining satisfied with unmeasured concepts’

‘Explain.

It is a difficult question. You may atempt an answer now. It woutd better. if you attempt
another answer when you have completed at least ore reading of the entire course material
“in this subject. You may, then compare the quality of the two answers. That will be zn
excellent self-assessment of yourlearningthe subject.

i
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UNIT 3 BASIC TECHNIQUES
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3.0 Introduction
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33 Derivatives

34 Partial Derivatives
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3.6 Unconstrzined Qptimisation Technique
37 Constrained Optimasation Technique
38 Other Tools and Techniques -
39 Models and Cases

3.10 Summary and Conclusion

311 Additional Readings

3.12  Sclf-assessment Tcst
Answers to Activiiies.

3.0 INTRODUCTION

We now move from ‘concepts’ to ‘techniques’. To begin with, you must note that concepts
and techniquesare not mutually exclusive. You must have observed in the preceding unit that
concepts can be explained better with the help of tools and techniques like tables, diagrams,
equations etc. Of course, there are more sophisticated techniques drawn from disciplines like
applied mathematics, statistics, econometrics and operations rescarch. The use of such methods
and measures makes managerial economics, a highly technical subject. 'l‘hé use of techniques is
geared towards measurement and optimisation of economic decision variables. '

3.1 OBJECTIVES

In what follows, our objective is to:

e help you recall some of the basic mathematics, useful, in managerial economics

e introduce you to the formal concept of ‘optimisation’-in decision-making. context

o suggest the use of calculus in measuring economic maghitqdes and in optimilsing ccononm N
‘decision variables. ‘ ' /

e make you aware of other tools and techniques like model-building and case-studies.

3.2 BASIC MATHEMATICS

“The first concept is that of a set. A set is defined to be a collection of disﬁlict and well defined

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
numbers 5,6,7 written as (5,6,7); or the set of alphabets, a,b,c written as (a,b,e). ‘Sometimes it is
difficult to define a set by listing its members. For instance, the set of all residénts of Delhi or.
set of all birds in a bird sanctuary. Hence we take recourse to the second method of defining
a set i.e. by using some criterion for membership. For instance, the set of all positive integers
between 1 and \10; or the set of all points lyitg on the linex +y = 4.

In managerial ecopomics, we will be concerned with the choice executed by a business firm, often
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the need arises for specifying the opportunity set of the decision maker i.c. the set of alternative
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 consumer’s
money income (budget) and prices of all goods, the opportunity set is well defined, and we can
check whether a particular combination is feasible for the consumer, i.e. whether he can afford
to buy-that combination of goods. If a pessonconsumesonly two goods (x & y), whose prices are
Rs. 5 and Rs 4 per unit, and his money income is Rs. 100, then the consumer’s opportunity set
is shown in the graph below—ali points (combination of x & y) lying on the line AB or below.

quantity of 20
goods y' 15 |

10

A2

0 T T 7 L
5 10 15 B 25 quantity of goods X

If the consumer spends entirely on x, he can buy 20 units of x with no ¥, and this is shown by
point‘B. On the other hand if he spends only on y, then he buys 25 units of y with no x, and this
is indicatqd by point A. Now all other alternative ways of speding Rs. 100 will lie on the line
AB. Hence the area OAB constitutes the consumer’s opportunity set for consumption.

In managerial economics you will be dealing with Variables like consumption, demand, supply,
income, investment, wages, profits, etc. A variable is a thing which varies, which can take a set
of possible values within a given problem. A Constant is a quantity which does not change in
a given problem. For instance in the equation Y = a+bX; a and b are constants. Their values
remain the same within a given problem, e.g.-‘a’ can be 2 and ‘B’ can be 3, the equation then
becomes Y=2+3X. A constant is also called a parameter. Note that the constant can assume
other values in different problem, e.g. Y=5+2X is considered to be a different equation from
Y=2+3X. Now'in 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 values. -In fact X is
called the Independent Variable, while Y is called the Dependent Variable. Sometimes X is
called Exogenous Variable, while Y is called the endogenous variable. The values of X will be
given from outside the system, while the values of Y will be determined from within the system
(By the given equation). ' '

Next you may recall the concept of function. A functions such as Q=Q (P) expreses a relationship
between two variables Q and P, such that for 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
= D(P) is called the demand function and its graph on a two-dimensionai diagram with price on
one axis and quantity demanded an another axis, will be called the demand curve. A function
maps out a relationship between price and quantity—a mapping of one variable onto. another.
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Here P is the a{'gumcm of the function—the indcpcndcht vériéble, +while D is the dependent
variable. A function indicates the cause-effect relationship between variables. ‘In the demand
function D=D(P), P is the cause variable while D is the effect variable.

| A function can be represented by means of a table or by means of a graph. A graph is 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:

~

Demanded (D

4

o Price (P) 2

The Quantity intercept is 10, while the slope is-0.5, the price intercept is 20. In general terms

the above function can be expressed as D=a-bp where a and b are positive constants, i.c. 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: : '

3




- /’/ -
N
q
A
o B >P O ,>|,
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(iib) QUADRATIC Q = a+ ;a=0A ~ (iii) CUBIC Q = a+bp+ CP?+dP%; 2 = OA
Activity 1

Comgnttate on each of the above diagrams, and-think about the relationship between Q and P.
a) Draw the graph of. the following functions: ' /
i) Q=10-04P
ii) Q = 15 - 2p+4P?
iii) C = 100+0.8Y.

Where C is consumption and Y is income.

b) The following table expresses Savings‘(S) as a function of income (Y) Graph the function.

~
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Y 0 _ 1000 2000 3000 4000
s -400 -200 ) 200 400

¢) A firm's fixed costs are Rs. 6000/ reg}ardless of output (they do not change when output
changes); variable costs are Rs: 5/- per unit of output (variable costs are dependent on
output). Total cost =fixed costs + variable costs. The selling prices of the goods is Rs. 100/-
per unit. Let Q be the output. State the
i) firm’s fixed cost function
ii) variable cost function
iii) total cost fucntion
iv) total revenue function

3.3 DERIVATIVES

In your course material on Quantitative Methods, you have been introduced to some basic
principles of calculus and their economic applications. The marginal concept and analysis of
Economics is easily amenable to the method of calculus. As such, you may begin this section,
by recalling some of the standard rules of differentiatjon in calculus :

i) Basic Rule : Y =az"
4f = naX"?
ii)  Addition Rule : Y =u(z)+v(z)
. dY _du , dv
: ' X T dz " d=
iii)  Product Rule : Y =u(z)xv(z)
| & =)k +ifz)e
dx dz dz ,
iv) © Quotient Rule : Y = '"5(3
- dy _ v@f-ua)g
b x =g =
v). " Chain Rule : Y =ylu(z)
' Yy _ dy . du
N dx du dz
vi)  Logarithm Rule : Y =log.z
ay _ 1
ax "= d
vii)  Exponential Rule : Y =e¢€
% <

What is important for you to note now is the economic interpretation and use of :—;—

You may recall that ;1 hcqsures the slope of the curve plotting the function Y = Y (z).

The “Slope” in mathematical sense is the concept of marginalism in economicisense.

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

4D = Marginal demand of price, when D = d(P)
%E Marginal saics of advertisement, when S = s(A)
:—g = Marginal revenue of output, when R = r(Q)

‘% = Marginal cost of output, when C = c(Q)
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= Average demand
= Average sales

= Average revenue

= Average costs

0l Ol Mw %Y

When we divide the marginal concept by the corresponding avcrage concept, we measure the
economic concept of elasncuy For example

Pnce elasncny of demand
= Output elasticity of cost

= Advertisement elasticity of salcs revenue

:l& Elﬁ %l&
mlb om bl'u

Such ‘elasticities’ measure the proportion of change. For example, if the percentage change in

demand is greater than the percentage change in price, then [ ':g 5] > 1 => elastic demand.

’ 'Or:i the other hand if [$3.£] < 1 =inelastic demand; [$8.£] = 1 => unitary elastic demand.
and so on.

Activity 2

~a) What is the difference between ‘slope’ and ‘elasticity’?
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b) How'is ‘advertisement elasticity of sales’ different from ‘sales elasticity of advertisement’?
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c) Find the marginal cost (MC) function, given the total cost function, TC = a+bQ—cQ? where
a, b and c are constants and Q stands for output.
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d) Consider a firm wnose demand function is estimated as P=p(Q), where the total reveru.
can be defined as TR=PQ, show that the marginal revenue, MR=P(1+1/n) where the n stand
for price elasticity of demand.
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Do not get upset, if you fail to derive this result. In a subsequent unit, we will solve it for' you.
You have, therefore, to wait and watch.

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

You may now prepare yourself for an extended use of Differential Calculus in managerial
economics. This is where we would like to introduce the mathematical concept of ‘Partial
derivatives’ and its economic counterpart.

3.4 PARTIAL DERIVATIVES

So far we have considered a function of one independent variable. However, in managerial
economics often we have to encounter a function of several independent variables. For instance,
a consumer’s demand for a product depends on the price of the product, the prices of other
related goods, consumer’s income, consumer’s tastes and so on. When the price of the goods
changes, the effect on the quantity demanded of the goods can only be analysed if all other
variables are held constant, in the form of ‘ceteris paribus’ (other things being equal) condition.
The funtional relaticnship-that we get between the quantity demanded of a product and its own
price is called a Partial Function (a function of one variable when all other variables being used
as constant). The process of differentiation can be applied also to the partial functions. The
derivative of the partial functions are known as the partial derivative of the original function and
is denoted by ﬁ; or f;(x) or f, (Instead of using, ‘dee f" by ‘dee x’, we use ‘curly dee f by ‘curly
dee x).

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

f(x).
Exam.ple:

i) Y= f(z1;22) = ,%2,?
Then g‘fl—' = 2z,2,2
And fi’; = 22,222 = 2z, ¢}

i})\IfY = Sz122) = (2:125)"" = 2i1/22,/2

Sy 1, -1/2,1/2 _ 1% _ 1 [z
Then 3, = 371 T/t = 2:,; =34/ 2
. . 1/2
d S — 112,12 _ 175" 1 [z
A g =2% % = 107 T 2y

i) If Z = 4z? + 3zy + 5y°
Then %i = 8z + 3y
And %—“; =3z + 10y
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) ﬁndmg - we hold y constant, and we know that the derivative of aconstant is zero ie. ¢

5yl is zcro Sn'mlarly on ﬁndmg ~ we hold x constant and hence 3: of 4x is zero. This gives

to be 8x+3y; and tobe 3+10y. Now -" 5 by 81 e called first order partial derivatives.
Y. z? §y? bz bz

e sctond ordcr partial denivatives indicates that the function has been diffefentiated partially

ce with respect to a given variatde, all other variables being held constant. These are denoted
. . 2 2 ]

the case of the function z = f(x.y) by %;é or f. And g;{- or fyy,. Thus %;é indicates the rute

change of the first order partial derivaties f, with respect to x with y held constant. Similarly

,t is the secend order partial derivative of the function with respeci to y with x held cunstant,

1e partial derivatives £,y or f,. are the sccond order cross partial dwrivatives and measure the
ite of change of on: of the first order partial derivatives with respect to the other variable. The

S
artial derivative of f, w'th respect to v is the second arder cross pdflldl derivative {5y or 69:"‘:

low by )‘oungs Theorem f,, = f,, : the secomd order cross partial derivatives are equal.

‘xamples:

) Z =Tz + 9zy

then ﬁ—:— = e+ gy s £y
z: D= 427 = foe
‘5‘:61 =9, == fay

i) Z =9zy+2¢°
2 —9z+i10y! = f,

&y
, %:,—;' = 40y® = fuy

::&u =9 = fy=
i) Z =T34+ 9ry+2y

B2 —2122 40y = f,

%3; = 423 = fay

66;5; =9 = foy

’% =0z +10y* = == f,

g—:‘,:!' = 40‘3/3 : = gy

Er =9 . =f,
l'encv 5‘:‘;

ﬁ%‘; whicit s f.o == 9' '

fence foy == Sy Ypung’s Theorer is vititied.
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\5 OPTIMISATION CONCERT
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ecall the concept of “economic - rationality’, we hope you remember that Economic rationality
phesnpumnsanon The idea of optxmnsahon is present in any yuantitative decision-making. For
ance: a consumer’s choice of consumplmn bundlc. a firm’s production dccxsnon. a planncr S




choice of resource allocation in the economy and so on. In simple terms, optimisation means the
-act of choosing the best alternative out of whatever alternatives are available. It describes how
decisions (i.e. choice among alternatives) are of should be made (or taken) All optimisation
’ problems consists of three elements. :

'lhebedslonvmtbles ﬂlesearevanableswhoscopoma!vdueshmtobedetermmd. For
example production manager wants to know at what level to set output in order to achieve
maximum profit or maximum sales revenue. Here output is the decision variable or choice
variable. Similarly a works manager wants to know what amounts of labour, machine time and
raw materials to use so as to produce a given output level at a minimum cost. Here the choice
variables are labour, 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 ‘best-off’. Here
the choice variables are quantities of commodities. The quantity of any choice variable must be
assumed to be measurable (e.g. 20 kg. of sugar, 5 labourers, 10 hours of machine time, Rs. 100

of profit etc.}. _ p

The Objective Function: The objective functlon is a mathematical relationship between the

choice variables on the. one hand and some variables whose values you wish to maximise or
minimise. Thus the.objective funcnon could relate - .

i) profits to the level of output
ii) costs to the amount of labour, machine-time and raw-matenals or
iii) an index of consumer’s satisfaction to the quantities of commodities he or she may buy. In
(i) and (jii) the functions are to be maxxmuscd and in (ii) the function to be minimised with
~ respect to the chowe vanablc -

The Feasible Set: An essential part of any optimisation problem is a specification of exactly
what alternatives are available to the decision-maker. The available set of alternatives is called
the feasible set.

I‘hc feasible set is sometimes described by one. or more inequalities which directly define a set
of alternative values of the choice variables. It may also be defined by one or more functions
or equations which represent a set of altetnative 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 economic). If Q, and Q, are the quantities of two goods which the consumer
can buy, then we have the following inequalities defining the feasible set Q, 3 0 and Q, > 0.
We also know that in a given consumption period, a consumer’s expenditure cannot exceed
his income. Hence the feasible set is- -given by P,Q. + P,Q, € M (where M is consumer’s
money income, P, and P, are the prices ‘of the two goods) plus the non-negativity requirement,
Q. 20and Q, > 0. msefuncﬁonsandmequalmes.wlmhhmltormmamealtemmves
which can be considered in defining the feasible set, are known as ‘constraints’.

Solutions: Ndirasdlunon to an optimisation problem is that set of values of the choice variables
whlchlsmthefeasiblesetandwh:chyieldsamanmmnormunmumoftheobjectwemncnon

36 UNCONSTRAINED OPTIMISATION TECHNIQUE
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Unconstrained Opdinlsaﬂon

You may recall that for unconstrained optmusanon problcm involving single mdepcndcnt variable,
“you need to sansfy some “conditions”: .

loder | Conditions |  Optimisation (unconstrained)
' Maximisation | Minimisation
First |  Necessary , 1
1Order conditions ?.‘ =0 _ g
Second Suffiient | _ o )
Order conditions |z =0; ¥ <O s¢>0
We are assuming that Y = y(x).

You may now note that in economics language, the necessary (first order) conditions is termed

“equilibrium conditions® whereas the sufficient (second order) conditions'is termed “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 — 0.5Q and the average cost fum:tlon. AC = Q2
8Q + 57 + Z/Q: find the level of output Q which:
i) mmm total revenue
ii) maximises profits

Solution

i) Since the demand function is p=45 — .5Q. The total revenue will be
TR=PQ=(45—0.5Q)Q=45—0.5Q? _
To maximise TR, we find the derivative and set it to zero (the first order or necessary condmon)
Noy E =45 - 2(.5)0
=45-Q=0
~Q=45

The second order condition (the sufficient condition) requires that %‘} be negative.

Nowsincegqus—o - A
- :;n___l

Which is negative because of the minus sign befote one. Hence total revenue is maximised when
the out put prodnced is 45 units. ,
ii) Form the profit function
x=TR - TC . ‘
Now TCs(AC) multiplied by Q S
TC=(Q?-8Q+57+2/Q)Q and TR = (45—0.5Q)Q
‘2 <o . -




=Q%-8Q2+57Q+2 = 45Q0—0.5Q?
Aftcr's’ubstityting TR and TC in the profit function we get- !
x*=45Q — 0.5Q% — Q* + 8Q* - 57Q - 2 ‘
55 = 45-Q - 3Q* + 16Q - 57

Now sétj'—'

"45-Q-3Q*+16G -57=0 ' -/

or3Q*-15Q +12 =0 | /
or dividing by 3 :
Q*5Q+4 =90
or (Q-4) (Q-1) = 0
. =3 Q=4or!

The next step is to test for the sufficient condition (the second -order condition)
¢ |

Thus, J%‘{- must be negative for the prafit maximising output.

: Now 0t = —6Q + 15 (Given % = _3Q2_ +15Q — 12) when Q = 4 we have
Lr=—64)+15
=-24+15
= 9 which is negative.
~ When Q = 1 we have %} = —6(1)+15= —6+ 15
= +9 which is positive.

Hence Q=4 is the profit maximising output and the maximum level of profit = 6 (after substituting
Q = 4 in the profit function.) : -

Maxima and Minima in thg1wo variable case '

Now coming back to unconéirain_e'd optimisétion of a function of several variables, the necessary
and sufficient.conditions for a fiintion z = f(xy) can-be stated as follows :

i) Necessary obnditﬁns (first order conditions) for both;maxilhisaﬁon as well as minimisation
. ,
Eé = f z = 0
) -
l=f=0 ;

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

a) For maximisation

‘:—3 = fee <0 T | _//_’_ ;/ | i -

BL = fw <0 | S LT 7

and (f")(fw) > (fa)? | : o -
b) For mininisation T ‘

wd=fa>0 ST

g:fw>0 . . -_-' = -
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and (f:z)(fw) > (fzy)z
Examples :
Optimise the function \ o |
Z =6z — 9z — 3zy — Ty + 5y* CEe

i) Necessary conditions (first order conditions) are

fa=5=0
L= ':% =0
Now f, = 12x—9—23y=0

A ie, 12x—3y=9

or &x—y=3 - (i)

£,=3x~T+1v—0 | -
ie 10y—3x-7 (ii)
We solve equations (i) and (ii), to get
x=1
y=1

ii) Sufficient conditions

% foe =12

v “.qulo

‘!

Es% “:{; f:wz""‘;

(fez)(f) = 12 x 10 = 120
and (fo)? = (—-3)2 =9
(fee)(fin) > (fus)?

120>9.

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

The minimum value of the function is
Z = 6x1‘—9)(1—3x1x1—7><1+5><12
=6-9-3-T7T45
=11-9
= -8
Activity 3
a) A firm is producmg »o products X and y, and has the following profit function = =
64:: - 2z + 4zy 4y + 32y — 14
Find the pl;oﬁt mmrmsmg {evels of output for each of the two products'

-----------------------------------------------------------------------------
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b) A manufacturer in a monopolistically competitive industry-produces two different brands -
of a product for which demand functions are P, = 56 3 4Q,-and P, = 48 — 2@, and
A 2 .
the joint cost functionis TC = @) + 5@1 @2+ Q2.

Find the profit maximising Jevel of output and the price that should be charged for each
brand. '

..... ..........................................,fg.................:/........
3.7 CONSTRAINED OPTIMISATION TECHNIQUE

So far we have been dealing with unconstrained’ optimisation (either maximisation or minimi-
sation). There are, however, many situations where the objective function has to be, maximiscd
or minimised subject to certain constraints being present in the problem. For instance as a
producer you may be maximising sales revenue subject to resource constraint or cost constraint;
as a consumer you may be maximising utility subject to the income constraint. For a producer
the problem can be formally stated in a different form as follows : 2

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 techniques which'arel used to analyse such a problem are based on the techniques
used for unconstrained problems. What we do is to convert the constrained problem into an
unconstrained one and solve the latter. This we do with the help of a.technique called Lagrange
Multiplier Technique. Tn this method we combine the objective funtion and the constraint in one
expression, which is called the Lagrange expression. In doing so the constraincd maximisation
or minimisation problems are reduced to one of unconstrained maximisation or minimisation
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Let us cxplam the tcchmque with the help of an examplc
Maximise y = —z? + 8z + 22 ‘
subject toz < 2.

(We havc\onsmcrcd a functlon of a single mdependent variable.)

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

g

> X

b c e

ofeeceanaa
e

10

The otjective function y = —z2 + 8z + 20 can be written as y = —(z —4)* + 36. Now
~(z — 4)? has an unconstrained maximum value of zero at x = 4. However, our objective
functions is' -—(z — 4)? + 36, and hence will have an n unconstrained maximum of 36 (at x=4)

This is so for the first derivative test !" =0.

The second dcnvatwe test —3- gives —2 (since ¥ & - _2; +8

a2y

o = —2

Thus botly the tests would give us x = 4 as the value of the vanabic at" which the objective
function attains unconstrained maximum. However, in our problem we have a consfraint z €2
(i.e. 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 value of x=2, starting from x=—2. The maximum value of the
function then is 32 which occurs when x=2. Hence the constrained maximum of the function
y = —(z — 4)* + 36 subject to the constraint z < 2, would occur at x=2 and not at x=4.

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

We have 37— { (z- 4) + 36 subject to the constraint z < 2 or x—2 = 0. We combine the two
to get the }zgrangnan expression L = (—(z — 4)? + 36) + A(z — 2). ‘
Note that mformmg the expressmn L we take the objective function and add the pmdnct of A

(which is called the Lagrangian Multiplier, pronounced as Lamda) and the constraint function
x—20NowL|safuncnonofxand)\ Weﬁndout"‘and"’setthemtozero '

i

4% =




‘;—l;' = ~-2(1‘ —_ 2)) +4- A = 0 (])

ih . (z-2)=0 an

The second equation (I1) gives x=2. Hence the constrained maximum occurs at x=2. In this
problem X 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

, economic significance. For instance, in consumer's utility maximising problem, A will be the
marginal utility of money income. In producer’s cost minimisation profit, ) will be the marginal
cost of production. In complex problems, you have to use as many )\, as many constraints. For
example if there are two constraints, you may use two Aie. ) and A2

Constrained optimisation 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 = 4z® + 3zy + 6y
subject to x+y=56.
Solution
1st step: Set the constraint equal to zero i.e. x+y-56=0

2nd step: Multiply _(x+y-56) by A and add it to the objective function to form the Lagrange
Function.

L = 4z + 3zy + 6y° + Xz +y — 56).
3rd step: Find the ﬁrst order partial derivatives and set them equal to zero.
) L=[8z+3y+A =0
i) & =[3z+12y+ A =0
jii) k=[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)+3(36)(20)+6(20)+(-348)(36+20-56)
= 4(1296)+3(720)+6(400)-348(0)
=9744.

This is the optimised value of the objective function. To find whether it is maximum or miﬁimuin.
we need the second derivative test. The second order conditions differ from those of unconstrained

optimisatioh. The second order conditions for constrained optimisation also requires the usc <

second order direct and cross partial derivatives (as is the case with unconstrained optimisation

which we discussed earlier). However, it also requires the use of Hessian and bordered Hessian

" determinant which we will nos develop here. Those who are interested can look up: A.C. Chiang,
Mathematical Method for Economics, (2nd edition). ' o

R o @
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\ctivity 4
a) Maximise z = 10zy — 2y?
-subiecttoz + y = 12

b) Muaimise R =737 — 8Q% + 144 + QA — 44? 4 20Q
subject t02Q + A = 2

3.8 OTHER TOOLS AND TECHNIQUES

In the preceding sections, we have concentrated on the calculus technique of optimisation because
that is what we mostly use in managerial economics. Of course, there are other techniques of
op.timisation as well. ‘

Linear Programmihg

You must have alrcady been introduced to this technique in other management courses. This
1s the reason we do not want to get into the details of this technique here. However, you
may appreciate that in linear programming, the statement of the oplimisation (maximisation or
minimisation, as the case may be) problem runs in a linear form whose variables are restricted
to values satisfying a system of linear constraints j.e. a system of linear equations and/or linear
inequalities. '

In any optimisation problem involving a single inequality constraints, ihe Lagrangian method
discussed in the last section, can still be used and is quite simple. However, when more than one
inequality constraint is involved, linear programming will be a better method. In fact, the linear
programming technique differs from -the classical optimisation technique based on calculus, in
that it deals with optimisation problem.in which the optimiser faces inequality constraints, and
where the constraints as well as the objective functior are all linear rather than nen-linear. For
cxample, while making his purchase decision, the buyer is required to finance his cxpenditure
out of his budgeted income, B. Thus. a

B = P.X + P,.Y, where x and Y are quantities of .two items purchased at their respective

prices, P, and P,. Inlinear programming, the budget constraint takes the form of an inequality:

P.X+PYZB

Thus, by liberalising the constraint requirement; this new (linear hrogramming) framework of
optimisation makes the problem more interesting and m. ve realistic.
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Now the Lagrange Multiplier Technique (bascd on Calculus) can be used to deal with inequality
constraints, also, but then there will be no way of knowing which constraints are binding .and
which are not, or whether it is the optimum (unless of course the objective 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
problem forms a convex set, while the objective function is concave. When a concave function
is optimised over a convex set, the optimum that we get is a global optimum.

You may use a “graphical” method or the “simplex” method to get a solution of linear programming
problem. Linear programming as 2 technigue 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 environment. The game theory can be treated as an optimisation
technique guiding decisions—tchoices mage by individuals in situations in which the consequence:
of such choices are partly determined by choices of other individuals. In other word§, when there
is interdependence in decision-making, optimal decision may be arrived at throu'gh the use of
game theory. For example, in a situation of Duopoly when two sellers confront each other for
a g\i?cn«markct share, the game theoretic technique may be used to locate a stable equilibrium
solution. ——

There are various types of games— two person zero run, two person constant run ctc.; there can
also be n-person. game, applicable in oligopoly situation. In all such games, the strategy and the

tactics are defined. The strategy may be ‘mini|max’ or ‘maximia’ type; based on this the ‘pay-off
matrix’ is stated. In this case, the interdependence in decision-making -is evaluated based on’,

available market information collected by the rational and intelligent players (decision-ma!icrs)
in the game. The element of risk and uncertainty involved in decision:making can also be taken
care of through the game theory approach. :

In appropriate context, we will have a more detailed discussion-of such techniquc. Presently
you may just note that such techniques are highly mathematical and sophisticated. For example,
some background knowledge of matrix algebra may be helpful in using such techniques.
Input-output Model

\
P

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

Again, matrix algebra is basic for understanding the rationale and use of input-output models.
Such ‘models essentially states the nature of technological felationship which exists between

‘sectors’. Here we consider “intersectoral dependence”. For example, coal is used to produce ‘

" stee} from a coal-based steel plant. Steel is used to build railway wagons. Railway is needed
to transport coal. In fact, steel may be nceded to manufacture coal mining machinerics and
equipment. Thus ‘output’ from one sector acts as ‘input’ ‘for another sector; in this process
intersectoral balances assume criticality. It is this 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 introduce them in appropriate context.




In fact, oundea is w'm tools and techniques driefly by way oprpcndix to the relevant unit
of study materials which follow subsequentty. Presently, we are concentrating on the techniques
which are basic but general in nature

3.9 MODELS AND CASES

The guidelines for decision-making based on analysis can be provided through two alternative
methods i.c., models and cases. Both these methods attempt to stimulate real life situations,

Models

The use of models is a very popular technique of ccon9mic 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 a!temativ«;/fo/rms- -table, diagram,
flow chart, graph, mathematical functions, statistical distribution. Irrespective of the form of
representation, a model symbolisés the behaviour pattern of a given variable in relation to other.
Thus a model, though a theoretical abstraction or just a conceptual construction. can explain the
behaviour that is actually observed and can predict the behaviour that is likely to be obscrved.
. In other words. a model has both analytical and predictive value.

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

Iconic Models

These are pictori?l or visual renresentation like drawings, design, prototype etc. which provis-
information to'management.

Analogiie Models

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

Mathematical Models

In these models, relationship are expressed in mathematical symbols and equations. Silc_h 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 aggregative model”. Sometimes they focus on the structural
relationship between various sectors like agricu\lm(e and industry; these are called “sector{ﬁl [
models”. Sometimes, they shows transactions within an economy between industries dependent
on each other. Such “inter-industry models” are usually put in the form of an input-output
thble—a kind of matrix arrangement. For cxample, for purpose of forecasting demand, such
input-output model is very useful. Similarly, for purpose of planning and projection for the
national economy, both aggregative and sectoral models are useful. :

Econometric Models:  Econometrics is a discipline combi‘;\ing economic theory, statistical
method and mathematical\,pfccis'ion. 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 equations. 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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e Behavioural equations which explains the behaviour of one variable in terms of other, c.g.
Demand depends on price.

In addition, in a model, you may find some.
o Antonomus terms which are constants influencing a variable.
o Exogenous terms determined outsidé the system of relations postulated and a few other.

e 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 o;ther parametric information as well as exogenous terms. Finally, one can use
this model to predict the impact of a change in known terms on the unknown variables.

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

24

Example 1: A Competitive Market Model

D=d, - ¢; P... (i)
S = 80+51 P ..o (i)
D=3S JO (1)

You may note that equation (i) and (ii) are “behavioural” in nature. The equation (i) explains
the behaviour of demand (D) in terms of price (P); the equation (ii)> explains the behaviour
of supply (S) in terms of price (P). The equation (iii) is definitional in nz ure suggesting the
¢ondition for market eguilibrium. Also not that d, or s, are parametric known information: dy,
the slope of demand function is negative and sy, the slope of supply function is positive. The
terms d, and s, are antonomus terms: d, captures the impact of all variables other than P on
the demand functions; s, captures the impact of all non-price variables on the supply fi nction.
In all, we have a determinate system of three equations in three unknown (D, S and P); so we
can attempt a reduced-form solution: ' -

D =S§
d,—dlp = 30+8'1P
8|P + dlp = d, — 8¢

P(atd) =do—3

P=9z% .. ()

The result (iv) is an acceptable solution of an unknown P in terms of known terms d,, 304 31
and d;. Also note ‘

% > 0 = An increase in ahtonomus demand, other things remaining equal, will raise
price and vice versa.
%’- < 0 = An increase in antonomus supply, other things remaining equal, will reduce

prioeandvipeversa. ’
In the same way, you may find

sp . &P

sdy °F 5oy |

d, > s,
However, carefully note the assumption in this model - E d <0

o -~ -~
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Exampié 2: A’'Macro Model of an economy

) I G)
) G N S o RO (ii)
(O D AR PO (1))
) T 2D 4 (iv)

Here we have a system of four equations or four unknown: ' (aggregate demand), Y* (aggregate
supplv), C (consumptlon) orl (lnvestment) The terms C, = 3, are antonomus; ¢; or i, are
slope terms G (Government expenditure) is exogenous. Now you may attempt a reduced form
solution:

Y*'= Yd
=C+I+G
=c+a¥Y' +i,+i,Y* +G
Y —aqY' —,)Y'=¢c, +1i,+ G
or,Y'(1—ci—%)=¢co,+i,+ G
Y‘=___q_"[c,+z,,-{ (] Ceeeserennnarenannnas Ceceeneas veee W)

Note that in result (v), we have a solution for our unknown Y in terms of all known terms :
Coy10, G, ) OF 14,

And now, you may operate
syt _ sy v _ 1
bco ~ i,  6G — l1-e~u
YYou may observe that the bchawoural eguations in this or carlier model can be estimated through
the regression techmque "Given the time-series data, you may use least square technique to
estimate the mtercept term like c,, %,,'d, Or 8, and the slope terms (regression coefficients) like
[ ,1] ’ dl and 8.

The econometric models may be of two types:

a) Single equation model as given in the regression analysis, or
b) Simultaneous e(juations models; as illustrated above.
Regression analysis is useful in those cases where the factors inftuencing the dependent variables

are mutually unrelated. Simultaneous cquatnon models are used where variables are mutually
related.

In most of our empirical estimates in this course, you will be exposed to single equation model.
For example, you will have reference to statnstlcally estimated (regression) equations for demand
function, production function, cost function and proﬁt function.

Quite a few problems of managerial economics can be approached through other types of models
| as well. Some of thesc models are listed below:

o Statistical Distribution Models
o Allocation and Transport Models _ (
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Scheduling Models
Queuing Models
Simulation Models

e Inventory Models

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

Activity §

Recall all the course materials on Management, that you have received till date. Make a list of
the models that you are familiar with.

.n.o-.-.o-;-.--o--..--.-...oa.---..oo-o‘-.c-o--o-.--.n---c-.-..ooo.a.--o.n..-
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Cases

The case method is a pedagogical technique. In managerial economlcs, .the case mcthod is useful
to the extent it stimulates a real world business situation. A case represcnts a deplcuon of th. real
life situation; it describes the actual environments, experiences, <vents or mcndcnts or episodes
of the historical past.  The factual information comprises objective data and subjective feelings.
A case, when thrown for discussion and analysis, the participants think about the problems and
come out with probable solutions. Different orientation and perception leads to different points
of view: The idea behind the use of case method is to train the participants in thc exercise of

logical thmkmg

There is no definite pro;edure in analysing a case, but normally the case analyst follows an
“ordered sequence of steps:
1 Identify the keyis‘sue; keep away the trivial issues.

2 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 thaﬁ gap.
Analyse the facts and assumed information. B
Work out the range of alternative solutions and the implied corsequenécs

Recommend a particular solutlon out of the given set of altcmatwcs this ls what can be
termcd asa “dccnsnon

- L7 B S ]

<

Use the “decnsnon as a subject for discussion and dehbcratlon by the pamcnpants
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_ The basic idea behind such a method is to raise and resolve the issue. In the analysis of the
issue, sophisticated concepts, tools and techniques have to be used.

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

3.10 SUMMARY AND CONCLUSION

In this lesson, you have been introduced to a 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 multipliers. There are other relevant tools and techniques like linear programming,
game theory, input-output model etc. which we have not considered here; we hope to make
passing reference to them in appropriate context by way of Appendices.

At this stage, some of you may find it somewhat difficult to appreéiatc the managenial uses of .
such tools and techniques, but eventually you will realise that scientific management is impossible
without the use of such tools and techniques This does not mean that such mathematical
tools and techniques have no limitations.” They have. As practising managers, you have to
be equipped with scientific tools and techniques, but you should not over-emphasise their use.
Mathematically arrived precise results must have an intuitive appeal before you approve them
as “scientific decisions”. / . '

»

3.11 ADDITIONAL READINGS

Allen, R.G.D., year 3 Mathematical Analysis for Economists, The English Lahguagq Book Society
and Macmillan. :

Baumql.- WJ., 1980, Economic Theory and Operations Analysis 4th edition, Prentice-Hall of India.

Birchcnhéll, C. & Grout, P., 1987, Mathematics for Modem Economics 1st edition, Heritage
India. ) '

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

Koutsoyiannis, A., 1979, Modem Micro Economics 2nd edition, Macmillan International.

3.12 SELF-ASSESSMENT TEST .

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

Answers to Activities /

3 (a) x=40
Coy=24 | | “ o
= 1650 SR . ; S
i ' ' , . N
Y ®Q =275 : . -




Q; =570

P, = 45
Py = 366
x = 21394
4 (@ x=7
y=3
A= 50
(b) Q= 0.52
A = 096

A= —636

55




BLOCK II DEMAND DECISION

In this block, we will, help you to define, describe and discuss various concepts and techniques
of demand analysis. :

Demand is a very crucial economic decision variable. As a manager, you have to estimate and
analyse sometimes your own demand and sometimes others’ demand. As a production manager,
you need to know your own demand for factors of production.  As marketing manager, you
need to know others’ demand for your product. '

In Unit 4, we introduce you to all such demand concepts: demand for input, demand for output
etc. »

In Unit S, we undertake an overview of the theoretical developments with regard to demand
analysis.

In Unit 6, we examine the empirical estimates of demand backe;d’by an understanding of dcmand
determinants and elasticities. ' '

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

All these together should provide you with conceptual and technical background for analysing -

demand decisions.
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4.0 INTRODUCTION

Demand is one of the most critical economic decision variables. Demand reflects the size and the
pattern of market. Business activit/y is always market-determined. The manufacturers’ inducemen
to invest in a given line of productior&»\ljmited by the size of market. If the market cortditiont
reflect profitability, the firm starts producif\g tor that market. In the process of production, input:
are transformed into flows of output. Output, when sold in the market, yields revenue. Inputs.
to be obtained for the productive process, involve costs. Profit is the difference between revenues
and costs, and it is influenced by the demand-supply conditions for output and input. The demand
for output and input; the demand for the firm and the industry; the demand by the consumer
and the stockists; and similar other demand cencepts become therefore, relevant for managerial
decision analysis. Even if the firm pursues objectives alternative ‘to/ profit-maximisation, demand
- concepts still remain relevant. For example, suppose the firm is aiming at ‘customer service’, not
profit. How can it ensure quantity and quality of service, without analysing what the customer
really wants? Or suppose, the firm is destined to discharge ‘social r'csponsibiligy' of business.
Can this be done without éVa!uating social prcferenccs?-'l‘asteé, preferences and choices are all
concepts directly built into the economic concepts of ‘demand’.

4.1 OBJECTIVES

After studying this unit, you should be able to:

appreciateé the significance of demand analysis

specily a demand function, identifying the determinants
classify various types of demand o -
comprehend a long list of demand concepts

locate the sources of demand

relate demand to the nature of market structure

4.2 SIGNIFICANCE G¥ DEMAND ANALYSIS

Demand is one of the crucial rcquire;néﬁis for the fimctioning of any business enterprise, its
survival and growth. Demand analysis is of profound sigqiﬁcan‘oe to management information on
the size and type of demand heips management, in planning its requirements of men, materials,
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r1achines, money/and what have you. For example, i{ ite demand for a product is subject to
temporaiy 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 is 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 input requirements
by the firm. In the same way, larger the demand for a firm’s product, the higher is the price
the firm can charge. The common theme underlying these examples is that the whole range of
planning by the firm—production planning, inventory planning, cost budgeting, purchase 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 cxtemlvely
by business. The decision which management makes with respect to any functional area, always
hinges on an analysis of demand.

Demand analysis seeks to identify and measure the forces that determine sales; it reflects
the market conditions for the firm’s product. Once the demand analysis is done, the alternative
ways of creating, controlling or managing demand can be inferred.

Activity 1

3 Why is a person interested in knowing the demand for the shares he has purchased?

60eccsvonccesccrnons

b) Why should the Food Corporation of India be_concerned about the W Jor foodgrains
to be released for public distribution system? RN

©eesccccsnsonse LI I Y “00sceciacoe

€) Why does the Maruti Udyog Ltd. ask one of its officers to estimate the demand for Premier
118 NE in 1990?

A A R I T T . A I R .
P

; P
d) Why does abank analyse the seasonal demand for credit?

. AREER N
Secocesssccsnaccse sscsceccos ..-.--....--.....--\J\g\--'--.--..‘.}\;.\j\,...no.oao'ooo.-on
: o SR A
seseeesesces .oo.---.-.--u...-’...o..r'\o oooooo ~veceasooe . .0.;0“....0..........'.

Youmaynowﬂﬁnkpfanydan&ndatrmdomaﬂdyoummretbﬁrﬂﬂmﬂwm‘isdm ‘

some good reason for analysing that demand, The obvious question that may crop up in your
minduis:WIntisd_cmmd? Itiseuytddescnbeﬂnsisniﬁcanceofdemandthantqdpﬁna
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43 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) willingness to pay for it, and
c) ability to pay for it.

All three must be checked to identify and establish demand. A. poor man’s desire to stay in a
five-star hotel room and his willingness to pay rent for that room is not ‘demand’, because he
lacks the necessary purchasing power; SO it is merely his wishful thinking. Similarly, a miser’s
desire for and his ability to payfora car is not ‘demand’, because he does not have the necessary
wilfingness to pay for a car. One may also come across a wcll-cstablishe'd 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.

1t should also be noted that the demand for a product—a commodity or a service—has no
meaning unless it is stated with specific reference to the time, its price, price of 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 Atlas cycle in India is 60,000 is not
meaningful unless it is stated in terms of the year, say 1983 when an Atlas cycle’s price was around
Rs. 800, competing cycle’s prices were around the same, a scooter’s price was around Rs. 5,00
In 1984, the demand for an Atlas cycle could be different if any of the above factors happencu
to be different. For example, instead of domestic (Indian), market, one may be interested in’
foreign (abroad) market as well. Naturally the demand estimate will be different. Furthermore,
it should be noted that a commodity is defined with reference to its particular quality/brand; if
its quality/brand changes, it can be deemed as another commodity.

To sum up, the demand for a product is the desire for that product backed by willingness as
well as ability to pay for it. It is always defined with 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 deépitc having a ‘desire’, a person may not
have

) ‘Willingnes to Pay’ t v..uveerniieiiiieees PR ES eeaaeas e

O T R R R R PR R R R LR R UL RS

b) What do you mean by:

i) A household’s demand for a TV, SEE % vvvinevosenseasssansossasssansrossnos




if) A firm’s demand for labour : ..

--o.u--oooo.~.oooocao--o-.~-o'oo-ooouooococuoyntoo-ooooo--on-.oo.c.uloc'goo.ooou

.............................. oo-o'oo..o-c--.o-uo-t.o..ono.oloa.tvoo..oooc.o.o

iif) Our Government’s demand for defence equipment: .......... teeteead i eerenans

chillnowprocecdtodiscushowtlncdtmptof‘demand’differsdepcndinguponfactomlike:

a) For what reasons does he demand? o SRR

b) How do we specify his demand? " o _

€) Who demands? '

d) What does he demand? : ERTE

4.4 SPECIFICATION OF DEMAND

We ‘may start with a restatement of the concept of ‘demand’. Démand for a commodity is the
necessary step towards consumption of that commodity. In economic terms, a commodity is ‘a
bundle of utilities’; it has usefulness (value-in-use) for the consumer. Unless the commodity has
utility, nobody would be willing to pay for it. \Vhen one pays the price, one is entitled to acquire
it and use it. The process of using the commodity (to be exact, its utility content) is called
consumption; sometimes this process is.called ‘destruction of utilities’. The process consumption
renders satisfaction. It is this ‘satisfaction’ which is to be balanced by ‘sacrifice’. Sacrifice js
iavolved in the payment for it. The extent of sacrifice in terms of price paid depends not only
on the utility (value-in-use) but also on the clement of scarcity (value-in-exchange). A person
‘who has the ability to pay and the desire to POssess a scarce commodity, would be willing to pay
a higher price. What is true of a commodity is also true of a service. -Thus, the demand for a
product always reflects both value-in-use and value-in-exchange. The intensity of demand itself
is reflected in terms of price paid. You must have often heard: :

‘Demand is always-at a i;ﬂee’ -

However, you should not think that demand is determined only by price. There are other
determinants as well. The determinants of demand—its size and intensity—are the subject

Demand Function and Demand Curve

'Demand function is a comprehensive formulation which specifies the factors that influence the
demand for the product. For example, : ' ’

D‘=])._(P.’PUI'PIDB’W9A-E,T.U) ‘ » ) . - : /

Here D, stands for demand for item X (say, a car)

Pa, its own price (of the car) ) o
Py, the price of its substitutes (other brands/models) -
P;,  the price of its complements (like petrol)

B, . the income (budget) of the piPhaser (user/consumer)
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“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)

iv)

v)

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

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

T“he demand for X is also‘influenced by its related price—price of gobds 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.

_ %’,: >0;42: < 0. This is a cross-demand relation,
, showing the substitution/complementarity effect.

The demand for X is also sensitive to price expectation of the consumer; but here, mucﬁ
would depend on the psychology of the consumer; there may not be any definite refation.
6Dy > () ’
3B < 0.
Ihis is speculative demand. When the price of a share is expected to go up, some people may
buy more of it in their attempt to make future gains; others may buy less of it, rather may

dispose it off, to make ‘some immediate gain. Thus the price expectation effect on demand
" is not certain.

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

‘ %Z 0., — " This is an income-demand relation,
‘ showing income effect.

Sometimes, the demand of a person (or a household) may be influenced not only by the
level of his own absolute 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
called ‘demonstration effect’.

Past income or accumulated savings out of that income and expected future income,
its discounted value along with the present income-permanent and transitory—all together

_determine the nominal stock of wealth of a person. To this, you may also'add his current

stock of assets and other forms of physical capital; finally adjust this to price level. The real
wealth of the consumer, thus computed, will have an influence on his demand. A person
may pool all his resources to construct the ground floor of his house. If he has access to
some additional resources, he mav then construct the first floor rather than buying _a.ﬂat_.
Similarly one who has a colour TV (.ather thon a black-and-white one) may demand a
V.C.R/V.CP. This is regarded as the real wealth effect on demand.




éDy >0
w <0- _ -
vi) Advertisement also affects demand. It is observed that the sales revenue of a firm increases.
in response to advertisement up to a point. This is promotional effect on demand (sales).
Thus : :

§Dy > e
54 <0 » : ‘ g

vii) Tastes, preferences, and habits of individuals have a decisive influence on their pattern of

~ demand. Sometimes, even social pressure—customs, traditions and conventions exercise

a strong influence on demand. These socio-psychological determinants of ‘demand often

defy any theoretical construction; these are non-economic and non-market factors—highly

indeterminate. In some cases, the individual reveal his choice (demand) preference; in some
cases, his choice may be strongly ordered. We will revisit these concepts in the next unit,

You may now note that there are various determinants. of demand, which may 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. This relatiopship can
 be illustrated in the form of a table called demand schedule and the data from thie table may

be given a diagrammatic representation in the form of a curve. In other words, a generalised
demand function is a multivariate fuiction whereas the demand curve 1s a singlc variable demand
D, = D(P,)

In the slope—intercept from, the demand curve which may be stated as

D, = a + BP,, where a is the intercept term and 3 the slope which is negative;because of
inverse relationship between I, and P,. K : :
Suppose, B = (—) 05, and & = 10

'Demand Schedule Demand Curve

P./T\

P.(inRs) D, (in Units)

95
90
85,
80
5

- N W b

VAW N -

An.14/.‘_..‘
L2 34 5 67 8 9 0 D,

It may be obscrved from the Demand Schedule and the Demand Curve above that the Price of
X and the demand for X move in opposite directions. It may be formally stated :

As price rises, the demand contracts,
As price falls, the demsnd extends. ; ‘ o
_ This is what is called the LAW OF DEMAND. The statement hoids only under ceteris paribus
assumption i, other things remaining equal. In other words, given ' .
D, = a+ 8P, ‘
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D, = 10— 0.5P.

4Dz = (—)0.5 = Slope of the demand curve.
Law of Demand and Changes in Demand

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

(0 ‘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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>