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1.1 UNIT OBJECTIVES

After going through this unit, you will be able to:
* Discuss the concept of preference ordering and utility function
* Explain the Marshatlian demand finction and utility maximization

¢ ASS?SS‘ im?irect utility function and the duality between constrained utility
maximization and constrained cost minimization

* Explain the characteristics of Hicksian demand function

E ; -
¢ valﬁ':}h; properties of budget line and demand function and Engel and Cournot

* Describe the linear expenditure system
» Givean overview of estimation of demand fimetions

12 PREFERENCE ORDERIN
G v
FUNCTION AND UTILI

consideration of goods’ availability,

Therefore, preferenc T
model a consumers’ tagte, ¢ ordering is a formg) apparatus used by an economist 0

Letus quickly look at how preference

ordering
Resnik g18 done,

;g = :e fndividual has a preference forx overy
- ¥ =heindividya] has 5

. prefere

*y=the individual is indiore c—

Weak Preference: 1t ig .

prefers x OVery oris ingd; nted by using . ay it s
mdlfferentb Soltlsxﬁyjusti .ther
S0 to sum up: etween them_ n case the agent €1

We define indifference Bxy=x>yang
>~

We define strict preference ag *Py=x> yandn -
O xly,

Ordering Conditions

(O1) (Reflexivity) x> x
- the individual has a preference for x or is indifferent between x
and x

(O2) (Transitivity) Ifx>yandy -z, then x >z

- ifthe individual has a preference for x over y and y over z, then
the individual has a preference of x over z

(O3) (Connectedness) For any outcomes x and y, x > yory > x
- for any two outcomes, one of them is (weakly) preferred

Corollaries

1. All of Resnik’s ordering conditions

2. Results about Indifference
(a) xIx follows from (O1). So indifference is reflexive.
(b) xIyimplies yIx, by definition. So indifference is symmetric.
(c) If xIy and yIz, then x - z and z >~ x, so xIz. So indifference is transitive.
¢ Indifference as an equivalence relation
» Qutcomes fall into indifference classes

Points of Justification

» (O1) as given above is unproblematic.
o (02) as given above is much discussed and is seen to be empirically false.
e (03) as given above is the most unreasonable constraint.

1.2.1 Utility Functions (Numerical Preference Rankings)

In economics, utility function is an important concept that measures preferences overa
set of goods and services.

Proposition: If (O1) - (O3) are satisfied by a preference ordering, then it is possible to
assign to each outcome x a number #(x), which is referred to as the utility of x, such
that:

o u(x) > u(y) iff xPy

e u(x)=u(y) iff xly
u is referred to as a utility scale or a utility function.
Ordinal transformations

An ordinal transformation (u) is a function in which for every utility value u and v,
fu) 24(v) iff uzv

Positive linear transformations

tfuy=au+b,wherea>0

Interval scales are utility functions that have been specified up to a positive

linear transformation.-
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o Followingisalistofcriteﬁamatare
principles.
K _® Ability to take advantage of opportunities
¢ Arbitrariness
, * Intuitive counterexamples
; . ® Invariance under expansion of options
. Invariance under ordinaj transformations
.- ‘ * Probabilistic pre-suppositions
; Maximin Rule

() Easier version

¢ Intuitive Counter examples

* Isnotinvariant under act eXpansion

e I“11°ti11"ar.i::mtunderctrdina'n;,ms ,
The ‘best average’ rule
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used for the purpose of evaluating decision

Objections

¢ Pre-supposes interval scale :
» Same counter-example as for Minimax Regret© -

Principle of Insufficient Reason

* Consider every state equally probable
» Maximize expected utility on this basis .
(Shortcut: Sum utilities for the row, and choose the maximal row.)
Rationale: When there is no good reason to assign any probabilities, assign them all
equal probability.
Objections

o Arbitrariness of assumption of equi-probability
¢ Incoherence of the equi-probability assumption
e Possibility of catastrophe

¢ Pre-supposes interval scale

1.3 UT]LITY MAXIMIZATION AND MARSHALLIAN -
DEMAND FUNCTION o

The consumers demand a commodity because they derive or expect to derive_ utility
from that commodity. The expected utility from a commodity is the basis of demand for
it. Though ‘utility’ is a term of common usage, it has a specific meaning and use inthe
analysis of consumer demand. P -

Meaning of Utility

The concept of utility can be looked upon from two angles—from the commodity angle
and from the consumer’s angle. From the commodity angle, utility is the want-satisfying
property of a commodity. From the consumer’s angle, utility is the psychological feeling
of satisfaction, pleasure, happiness or well-being which a consumer derives from the
consumption, possession or the use of a commodity. |

There is a subtle difference between the two concepts which must be borne in -
mind. The concept of a want-satisfying property of a commodity is ‘absolute’ in the
sense that this property is ingrained in the commodity irrespective of whether one needs
itor not. For example, a pen has its own utility irrespective of whether a person is literate
orilliterate. Another important attribute of the ‘absolute’ concept of utility is that it is
‘ethically neutral” because a commodity may satisfy  frivolous or socially #inmoral
need, e.g., alcohol, drugs or a profession like prostitution. :

. On the other hand, from a consumer’s point of view, utilityisa post-consumption
Es::(imlj:;m 35 one derives satisfaction from a commodity only when one consumes or
subjf:c.ti ity in the sense of satisfaction is a ‘subjective’ or a ‘relative’ concept. In the

sense: (f; ° sense, utility is a matter of one’s own feeling of satisfaction. In the relative
" tilitg; . 8 commodity need not be useful for all, for example, cigarettes do not have any

Ornon-smokers, and meat has no utility for strict vegetarians; (i) utility of a
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Check Your Progress

1. Why do economists
show an interest in
the theory of
choice?

2. What is utility
function?
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hcommo&ty varies from person to person and from time to time; and (#if) a commodity
need not have the same utility for the same consumer at different points of times, at

diﬁ'ere.nt levels of con.nsumption and at different moods of a consumer. In consumer
analysis, only the ‘subjective’ concept of utility is used.

There are two approaches to consumer demand analysis: Cardinal utility approach

ot Marshallian approach and ordinal utility approa i
icksian ¢h or Hicks-
hicksian approach is described later. app icks-Allen approach. The

1.3.1 Cardinal Utlhty Approach to Consumer Demand
(Marslla_lllan Approach)

The central i i
theme of the consumption theory is the analysis of utility maximizing

behaviour of the consum )
thatalltho op sumer. The fandamental postulate of the consumption theory 18

()) Rationality: ¥t is a5q
: um

he/she satisfies hig/pa, ffatll;t itllln:];:onsumer is a rational being in the sense that

buys that commoity gty order of their preference, That is, he/she

the least utility, 1elds the highest utility and that Jast which gives

(#y Maximization of satisf;
- * - a
’ lills/her satisfaction from his/her given mopey ; 1 consumer intends to maximiz®
" . . .
) mﬁht!'ls tlm'dlnally measurable; The cardinaligs '
isﬁsurab eand thatuu!lty ofone unit of ?Ssumedthatuﬁ]jty is cardinally
o Dpl’epared topay foritor 1 utij = unit Ofml e‘I“E'JSﬂilemoneya consumer
V) Diminiship . . Oney,
law ofdimingetgy g LY Consump

.

(v)) Constant niarginal utility of moy

that marginal utility of money remaing g,

income, Thi ion j ¢
This assumption i necessary o keep &:\;ha level of a consumer

fixed. It is important to reca]] ; i
- recall in this re ¢ Ol measuring rod of utility
measure of tility, ird that cardingli usedg‘money’ as?

(vii) Utility is additive: Cardinalists assumed not only that utility is cardinally
measurable but also that utility derived from various goods and services by a
consumer can be added together to obtain the total utility. For example, suppose a
person consumes X number of goods. His total utility can be expressed as:

TU=UX +UX,+ UX, + ... +UX

where X, X, ... X_denote the total quantities of the various goods consumed.
1.3.2 Total and Marginal Utility

Before we proceed to explain and illustrate the law of diminishing marginal utility, let us
explain the concept of total and marginal utility used in the explanation of the law of
]. . . ] - g - 1 uiﬂi ty. . . ] “

Total utility: Assuming that utility is measurable and additive, total utility may be defined |

as the sum of the utilities derived by a consumer from the various units of goods and
services he consumes. Suppose a consumer consumes four units of a commodity, X, at
a time and derives utility as u,, u,, u, and #,. His total utility (7U ) from commodity X’
can be measured as follows. :

TU, =u,+uy+u; +u,

If a consumer consumes » number of’ éomm'odiﬁes, his total utility, TU , will be
the sum of total utilities derived from each commodity. For instance, if the consumption
goods are X, Y and Z and their total respective utilities are U,, U and U, then:

TU, =U,+U,+U,

Marginal utility: The marginal utility is another most important concept used in economic

analysis. Marginal utility may be defined in a number of ways. It is defined as the utility

derived from the marginal unit consumed. It may also be defined as the addition to the

total utility resulting from the consumption (or accumulation) of one additional unit. Marginal

Utility (MU) thus refers to the change in the Total Utility (i.e., DTU) obtained from the

consumption of an additional unit of a commodity. It may be expressed as: :
ATU

MU:E

where TU=total utility, and AQ =change in quantity consumed by one unit,

Another way of expressing marginal utility (MU), when the number of units
consumed is n, can be as follows. '

MU of nth unit
Having explained the concept of total utility (TU/) and marginal utility (MU), let us now

= TUn - TUn—l

discuss the law of diminishing marginal vtility.
Law of Diminishing Marginal Utility

Letusbegin our study of consummer demand with the law of diminishing marginal utility.
ih};_a law of diminishing marginal utility is one of the fundamental laws of economics.
b rllsv L&:iwﬂsﬁla;es tl:lnlat as the quantlty consumed of a commodity increases, the utility
fortved €ac Successive unit decreases, consumption of all other commodities

ning the same. In simple words, when a person consumes more and mare units of
a commodity per unit of time, e.g., rasgullas, keeping the consumption of all other.

commodities constant, the utility which he derives from tlie successive rasgullas he .
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Consumer's Choice

! consumes goes on diminishing, This law appli ' ' -
, snder Certainty andon-durable sooneror la%er. applies to all kinds of consumer goods—durable assumptions of the law of diminishing marginal utility are listed below. Cﬂmu:gé;?mic;
To explain the law of diminishing marginal utiti First, the unit of the consumer good must be a standard one, €.g., 2 Cup oftea, a »
NOTES consumes 6 units of a commodity Xamgi his/her tt)l:atllhatg:ilflt]us S'UP{)OS%thataf:onsumcr bottle of cold drink, a pair of shoes or trousers, etc. Ifthe units are excessively small or .
: various units of X are as given in Table 1.1, _ arginal utility derived from large, the law may not hold. _ NOTES
Table 1.1 Total and Marginal Utility Schedules of X mﬁﬁi;::}gﬁﬁ:ﬁi?sumer s taste or preference must remain the same during the
/ - Aﬁpﬂﬁ? Total Marginal Third, there must be continuity in consumption. Where a break in continuity is
by uiliey necessary, the time interval between the consumption of two units must be appropriately
; 30 30 short.
3 22 Tg Fourth, the mental condition of the consumer must remain normal during the period
4 65 s of consumption. Otherwise, the law of diminishing MU may not apply. “
; 60 B | Given these conditions, the law of diminishing marginal utlity holds universally. In
2 45 - 15 some cases, e.g., accumulation of money, collection of hobby items like stamps, old
As shown in Table 1.1, with the in, ) ) coins, rare paintings and books, melodious songs, etc. the marginal utility may iniﬁfa!ly
oftime, the TU increases bu; atadimjm‘csl:?se in the number of units consumed per unit ' increase, but eventually it does decrease. As a mater of fact, the law of marginal utility
the total utility gives the measure of margi ingrate, The diminishing rate of increasein - generally operates universally. :
last column of the table. Figure 1.1 illustra utlity. The diminishing MU'is shown in the 1.3.3 Consumer Equilibrium
The rate of increase in 7Uas the result of Ales graphically the law of diminishing MU - = 9
shown by the MU curve in Figure 1.1 Thlgc;ease in the number of units consumed is. From economic analysis point of view, a consurner is a utility maximizing entity. From
marginal utility goes on decreasing asc Onmo‘?ffmyard sloping MU curve shows that theoretical point of view, therefore, a consumer is said to have reached his equilibrium
TUreaches its maximum level, i.e., 65 utils, B - Increases. At 4 units consumed, the \ position when he has maximized the level of his satisfaction, given his resources and
begins to dectine. The downward slopin cyond this, MU becomes negative and 77/ | other conditions. Technically, a utility-maximizing consumerreaches his equilibrium position
marginal utility ping MU curve illustrates the law of diminish when allocation of his consumption expenditure is such that the last penny spenton each
8 ‘ commodity yields the same utility. How does a consumer reach this position?
701 i Given the assumptions, a rational and utility-maximizing consumer consumes
commodities in the order of their utilities. He picks up first the commodity which yields
| the highest utility followed by the commodity yielding the second highest utility and s0
=) 1 on. He switches his expenditure from one commodity to another in accordance with
§ | their marginal uiilities. He continues to switch his expenditure from one commodity to
;" | another till he reaches a stage where MU of each commodity is the same per unit of
g / expenditure. This is the state of consumer’s equilibrium.
5 Consumer’s equilibrium is anatysed under two conditions:
e A consumer consumingonly one commodity
A e A consumer cOnsuming many commodities
2 \\6 7 Letus first explain and illustrate consumer’s equilibrium in asimple case assuming
Quantty MU, that the consumer spends his total income on only one commodity.
Fig. L1 Diminishing Marginal Uit (i) Consumer’s equilibrium: (one-commodity case.) We explain and
Why the MU dec | tlity illustrate here consuraer’s equilibrium in a simple one-commodity model.
on the intensity of tp, reases: The utility gained from Suppose that a consumer with certain money income consumes onl
- e desire for i aumtofa . . . . only one
commodity, his need s iy or 1t. When a person consum “ommodity depends commodity, X. Since both his money income and commodity X have utility
ofhis need goes on decreasin by degreesin the Process of o es Successive units of a for him, he can eithe¢ spend his money income on commodity X or retain it
goes on decreasing, g Therefore, the utility obtaip, edn;“;nptlonandthe intensity inthe fm'of asset. Ifthe marginal utility of commodity X, (MU ), is greater
Necessary conditi " eachsuccessive unit than marginal utility of money (MU, ) as asset, a utility-maximizin ing consumer
certain conditions. Th ons: The law of diminishing pgpgin i | will exchange his money incosne for the commodity. By assumption, MU, is
ons. 1 nese conditions are referreq arginal utility holdg | subject to dimin:shing returns (assumption 5), whereas marginal utility of
Self-tnstructional ' 1025 the assumpy; only under money (MU ) as ar_asset remai ion 6); Therefore, the
10 Materigl Plions of the law, The m .asset remains constant (assumption 6); ) |
' f:g;ﬂ::mmm 1

|




Consumer’s Choice -
./ under Certainy . consumer will exchange his money inco : '_
/ >P (MU), P, being the price oet}::omrﬂ]:dc;n c;mn:lodnstq longas U, The law of equi-marginal utility explains the consumer’s equilibrium in a Consumer s Choice
/ - The }lﬁﬁt)’“maximizing consumer reaches hit:eq;;llibgﬂ!"' - 1 g;onstant), _ multi-commodity model. This law states that a consumer consumes various under Certainty
! NOTES . maximum satisfaction, where: urmn, i.¢., the level of goods in such quantities that the MU derived per unit of expenditure on '
: MU =P (MU) . : each good is the same. In other words, a rational consumer spends his
Alternatively, the consumer reach oy oL - : income on various goods he consumes in such a manner that each rupee ' NOTES
g es equilibrium point where, spent on each good yields the same MU.
F@’-‘—) =1 N Let us now explain consumer’s equilibrium ina rulti-commodity model.
' c e - B : For the sake of simplicity, howevey, we will consider only a two-commodity
onsumer s equilibrium in a single commodity; case. Sunpose that a consumer consumes only two commodities, Xand ¥,
: oditymodel is erashicallv i . - SUpPpOse Ra Y , 5
in Figure 1.2. The horizontal line P ( MU%I h elis graphically illustrated . their prices being P, and P, respectively. Following the equilibrium rule of
;noney weighted by the price of .co;nmot?it; ; ‘(‘;Seth;constam utility of - the single commodity case, the consumer will distribute his income between
h?:i?;‘;}(}e S;ﬁm.shlng marginal utility Ofcomn'l (;li t;/) ;I};ihféd;} x(g;Urve i commodities X and Y, so that: "
0Q COnsuméd’ M; l:[;rzsl;[a; point E, Point E indicates that at (;llal]t]'mty)' ) MU, x P X MU m)
at point E. At any pointxabo ; ) T]lerefOre the consumer is in equilibrium and MU y - P y (MU,) . .
utility maximizing COnsmner‘ € point E, MU > P_(MU). Therefore. the Given these conditions, the consumer is in equilibrium where:
and will increase his total satl‘:?;l g exchange his money?'or COmmod];y X : MU MU '
greater than his loss in terms of ction because his gain in terms of MU | ’ ' £ = L ..(1.1)
point E. And, at any point b?:l ;"4{; This condition exists tij] he reacﬁéﬁ F(MUp) By (MUy,) ’
consumes more than OQ | ke losmwmo MU: <P (MU), Therefore, if he o Since, according to assumption (6), MU of each unit of money (oreach
! anet loser. The consumer ¢ the re utility than he gains. He is thereft rupee) is constant at 1, Eq. (1.1) can be rewritten as:
his consumption, This m::, thIvefc:)re, Increase his satisfaction by redyy o | _
total satisfaction is less thann,i1 " a:l;:li_’rll’fint other than £/ °0nsum(::llﬁ§ MU, _ MU, (12)
| axitum. Therefore, point £ is the nor R P -
_ ’ e point of y _
MU, -I_’x-
* MU, P,
Equation (1.2) leads to the conclusion that the consumer reaches his
3 equilibrium when the marginal utility derived from each rupee spent on the
§ i two commodities X and Y is the same. :
§ P E o | The two-commodity case can be used to generalize the rule for consumer’s
E PlMU,) o | equilibrium for a consumer consuring a large number of goods and services
with a given income and atdifferent prices. Supposing, a consumer consumes
A to Z goods and services, his equilibrium condition may be expressed as:
: ) _ MU, MU, MU,
_ - | MUy M .= = MU,
ON MU : P, Fy F, ~(13)
QQx : Equation (1.3) gives the law of equi-marginal utility.
L. » . . iqaq o+
Fig. 1 iy : : Itis important to note that, in order to achieve his equilibrium, what a wtility
i Co _’ 8 1.2 Consimers, Equilibyiy, maximizing consumer intends to equalize is not the marginal utility of each
Onsumer S equilibring i, mul " commodity he consumes, but the marginal utility per unit of his money
ginal utility.) In the pro.s u tic"“mlodity Cases (eb . o - expenditure on various goods and services,
equilibrium asgumip PIEYIOUS Sction, we gy o 1t ¢ 1AW of equi-
real life, however a%onastuthe Consumer ¢q, e: : Xplained consumer’s . 1.3.4 Derivation of Individual Demand Curve for a Commodity
SETVICEs, 80 the quecr.- - DET CONSUMe . >asingle commogi
o . S m odity. In . . . ,
goodsteach his egm?bt;?n arises: How does 5 c‘(-:ltlple umber of go dst};nd We have.explamed, in the precfedmg sections, the consumer’s equilibrium using one-
mmodity cage. eeXplachnswner,S eqwllbngm ;Fonvement basis for the derivation of the individual demand curve for a commodity.
0 A*Z!;ﬁl{:.r:rmfom | arshall was the first economist to explicitly derive the demand curve from the
erig,
. _ Self-Instructional
: Marerial 13
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f under Ceriainty of a er’z:;ility function. I”M_Shaﬂ gavethe eth'bnum condition for the consumption Similarly, the price-quantity combinatiqns co,rresppx}di.ngto eqm]ibnum points, E, and £, Cr'r»l;:;ﬂnede:r Cs e’C:!af:;cg
/ equilibri ]tlya;sayX,a.sW—px .(M[{n)'usmgthiseqwbﬁum condition, consumer’s are shown at points K and L, respectively. By joining points J, K 'fmd L we get the
- consum iy manbeed n illustrated in F".‘g' 1.2. The same logic can be used to derive individual’s demand curve for commodity X. The demand curve D, in panel (b} is the
NOTES er's demand curve for commodity X. usual downward sloping Marshallian demand curve. NOTES
- Tlhg derivation of individual demand curve for the commodity Xis illustrated in Demand under variable MU _: We have explained a};ove the consume}-’s _
imﬁ 2 (@)and 1.3 (6). Let us first look at Figure 1.3 (a). Suppose price of X is equilibrium and derived the demand curve under the assurmption that MU, remains
(MU m)y}%:g F afﬁ};i"b? d the consumer is in equilibrium at point £ where MU = P constant. This analysis holds even if MU, is assumed to be variable. This aspect is
the con;sume’rergach&s ﬁﬁm i:ﬂ:)s .OQI' N‘{"E’ if price of the commlodityX falls to P, j explained below. '
Similarly, if price falls furth A o position at point E, where MU, = P, (MU, ; Suppose MU _is variable—it decreases with increase in stock of money and vice
sfactic i ionr o ne/she buys and consumes imize his/he is condition, ifpri odity falls and the consumer buys only as
satisfaction. This behaviour of the cons more to maximize his/her versa. Under this condition, if price of a commodity ! ys only
curve for commodity X. uroer can be used to derive his/her demand many wnits as he did before the fall inprice, he saves some money o this commodity. As
- a result, his stock of money increases and his MU, decreases, whereas MU remains

unchanged because his stock of commodity remains unchanged. As a.resul_t, his MU,
exceeds his MU . When a consumer exchanges money for commodltyf, his stock of
money decreases and stock of commodity increases. As a result, MU increases and

{a)

P3 = MU decreases. The consumer, therefore, exchanges money for commodity until MU,
g P E, ol =MxUm. Consequently, demand for a commodity increases when its price falls.
£ : - P(Mu,)
L AU 1.4 INDIRECT UTILITY FUNCTION AND COST/

\ ) EXPENDITURE FUNCTION DUALITY BETWEEN
| : MU, CONSTRAINED UTILITY MAXIMIZATION AND
° o ¢ g CONSTRAINED COST MINIMIZATION
Quantity

The Marshallian demand function provides us with a solution to the below given problemn
of consumer utility maximization in which the consumer is faced with price vector p and

his income is Y.

“ max #(X) st p-x=£Y

Typically, the Marshallian demand is denoted for good j as xj (p; Y).
'| The indirectutility function depicts the level of utility that is achieved in prices p
'] and income Y.

! : vip, )=u (x1 ® 1. x,© D, X, (p.7)

Marshallian demand xj (pj; p/; Y) is the optimal quantity (i.e. .solution) of input

- , | | . | . j, chosen for a given parameter vector. Consider the parameter ‘own price”, i.e. pj. As Check Your Progress
. ' Fig, 1.3 Derivas ' pj changes to p0j, the optimal solution is expected to change to xj. This represents ||3. State an important
Figure 1 adion of Demand Curve demand’, which is a sort of the relationship between the chosen quantity and parameters. at;n't;ute of the
- price i Sg?) revv.:a.ls that when price is P equilibri Generally, Marshallian demand is considered ‘uncompensated demand” as it solves the 1;;;;'& concept of
quﬁﬁﬁts, is OQ S%[,]:l?ni!bﬁmmimm dOWlal’war dto:;;: guantity is 0Q,. When . new optimal level of input without factoring in the consideration that the agent now |14 Siate the central
od o2 Sumilarly, when pri 8t Which err o e . . o '
:r(}:wnwafd' the equilibriugy o in?;hl?lg;e decreases to P and thé P‘(vﬂl;;}h eq_lllhbnum : achieves a different level of utility. If there is a change in the input demand x, (p}, p-i, ) theme of the
0 Price goes on decreas; 10 £, and equilibrinm quas. > Cw) lin€ shifts | consumption theory.
means that as price decreaselzgtoh the co?;lli-espmding qllautitygzznmy 1800, Note that will cause anew level of indirect utility, v (p;, p-i.Y)- 5. Define total utility:
quantity relationship ig » 1€ equilibrium quantiy ; Sondecreasing, This X 6. When does a utility-
Thei . o basisof e law"fd‘mﬂmld.ty iereases. This i“"el’segprice- Marshallian demand curve plots out the relationship that exists between a good’s et esach his
, € nverse price and quantity refatjon: quantity and its price x (p, p, ¥) with the quantity chosen optimally by an agent, with equilibrium
The Pﬁce‘q“aﬂﬁlycombinaﬁm co ¢ at_m“shlp i$ shown i panel | every other demand parameters being constant. _ - position?
Self-Instructional Irespon g to equilibri e (5) of Fj . ‘ : .
equilibriym . gure 1.3
14 Material pomt1_5:3 1s shown atpoint.J. Se{f-Instructional

! Marerial 15
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Jr|’
¢ c , B - L . ’ )
/ nder o Graphical Interpretation of Marshallian Demand , Quantity of y S _- Consomers Choice
_;JI Wh I s . . .
' For;‘::m:t:;pj & hfmi!ss totf: J there 152 Chang? n the trade off (slope) or MRS. .
| NOTE; yssibl o e o, the agent will move his indifference curve Jas much as The substitution effect is the movement . ‘
ES passible, to get a new solution bundle for Marshallian demand, from point A to point C : _ NOTES
. Qlianti of - : ' The individual substitution o '
S ty y Afs t};‘elfnce P. good x for good y )
. ' Ol x falls.... because it is now
; _ relatively cheaper
/ d quantity (?fx o = Quantity of x -
P emanded rises. . Substirution effect
P! . Quantity of y
P;!f
U _ The income effect is the movement
\ \ g from point C to point B
A N If x is a normal good,
Quintity of x ¥ x" x - y,  the individual will buy
1=p"%p) Quantity of x 2 more because 'real’
. income increased
_ Fig. 1.4 Graphical Interpretation of Marshallian Demang e - Quantity of x '
Hence, itis possible to de Income effect
NG co :
substitution effects when pjchan gg;pose the reaction of the consumer into income and . Fig. 1.5 Substitution and Income Effect
Substitution Effect _ - Inthe Hicksian demand function, one can find a solution to the below mentioned
When there is a change in pj. desn; _ problem of consumer expenditure minimization when the consumer is faced with price
 therewillbe a change in hlj’;’(,:ﬁsgtael ﬂ;f individual stjl] being on an indifferen vector p and must achieve utility level . :
. . C oic ! ol e Clll'Ve, - ) . .
price ratio, €Y since MRS needs to be same as the new minp-x st u(x)2u
Intuitively, L e .
wi mym:ic:r there 1S any change in py, it rep, dets the r! Typically, the Hicksian demand for good j is denoted as 4, (p, %) The expenditure
it. ginanditbrings iﬂSUbsumuonmpuu thei(::-cdhless attractive in | function depictsithe expenditure level needed to achieve utility », in the presence of
asing away from | ricesp. ' :
| Income Effect | e =
\ e(u)=p-h(p,w
Whenthereisachan e in pi . ] .
in .. L A . . . )
xf will change due togthe égdt;asf;? MRS FeMAINIng same, the buver’e ne: | Hicksian demand 4, (p, p—/, ) is the optimal quantity (solution) of input, selected
to shift to a new indifference cury Cre15a change in req) income);erds Optimal choice 1 for a given parameter vector, constrained for a fixed utility level u. Consider: There are
Intuitively, when there i 5 : nd the buyer needs | two things that happen when price pj changes to p .
. R change in p; , | . . : !
changes and this leadstoa change in tﬁzaﬁ’ , ﬂtle Cost of infia Marginal ynits _ Graphical Interpretation of Hicksian Demand '
1 Income effect ang substituti - setand thusutly, etgoods When there is a change i Pjandith 'f, th |
Substitution on are both rejecteq by . ‘ en there is a change in p'f\rameter 'j and it becomes p'}, the trade-off (slope) or
I effect: Hold utility 5 constant, buta]] Marshalliay demand. MRS will change but utility is held constant. In the process of optimization, the agent
Beome effect: Holq trade-offbetween oods OWrelative price 0f800d x o chanee Zemams on the same indifference curve in obtaining the new solution bundle for Hicksian
800dsxandy constant, shif oy « . e emand '
real mcome’
|
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I;.’ o r Holding utility constants, as price falls...

- Quantity demanded
rises,

P _..3.

PN

=

P

i bt

e 0, W)=h (p,u)
) o » U
Intuitively, the first-order effect ofa pri e
] : a price increas
more for each unit of the good that we are gunently c Onzon ng

According to the Shephard’s]
PR da PRAICS lemma, the cost minimizing o :
J with price pj 1s unique. Itis believed that consumer wou] & point of any given gaoqd
amount of each item s that he can keep the ogt would purchase 3 unique ideal

utility given the market price of goods, inimum at 0btaining"“’eftﬂinlevel of
1.4.1 Slutsky Equation

enditure is that we pay

*®H=hp,v(p
The bundle of goods that solves the utilj ’Y)) .

with prices p and income ¥ also maximizati
. . solves th ) tion '
with prices p and utility target v (p, y e expenditure minie Lro 01 (Marshallian)

hanges in Hicksian 4 fon, which rela
- emangd, - tes changes i
Shutsky Decomposition Equation gesinthe

.The challge iI] demand due tO
income effect.

Self-lnstructional
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) L1 &;

= -Xir
op; o oy
Demand response  Substitution Income
to price changes effect effect

Proof.
1. Start from duality equation (2) for goodj
%, e @ )=, (0, )
2. Differentiate with respecttop,

axj (p,e (P, E)) + axj(pse (p’ g) ) de (p, @ = ahJ (ps g
apj oY apj apj

3. Substitute in the following identities

o, W) _ h (p, ¥) - (from Shephard’s lemma)
p; 1 S
“ Y = e(p,) " (BudgetConstraint: income=expenditure)
hew = x@D (from duality)
leadingto | o
ox; (p, ¥) ox;(p ¥) oh; (p, )
Japj + JaY -.xj (p. = T

4. Rearrange to obtain the result R - 3

Consider the substitution effect. This is exactly the definition of the Hicksian
demand curve, which gives us the effect on demand of price changes, after we have
negated any effects on overall utility. The negative slope of the Hicksian demand curve

tells us that this term is always negative. o _
Consider the income effect. Intuitively, the first order effect on our budget when

pjtises by a dollar is that we are xj dollars pooret. We scale this response by 3;; which

tells us how sensitive demand for good j is to changes in wealth.

A normal good is one where 8—; > 0. This effect feiﬁforces the substitution
effect. '

‘ X . . .
On the other hand, an inferior good is one where 31{- <0. The income effect
would then counteract the substitution effect.

The followingis a useful schematic that shows how the utility maximization problem
(UMP) and expenditure minimization problem (EMP) are connected. '
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;‘fr o :Comumerfs‘ Chafice
ki ‘ 1.5.2 Meaning and Nature of Indifference Curve under Certairty
j Comumer's Choice UMP : EMP, e ed as the locus of points, each representing a different
tnder Cerlainty - o Slutsky Equation ‘ An m‘_ﬁﬂ‘eﬁmnce curve may be deﬁnds which yiéld the same utility or level of satisfaction |
o) " | e combination of two substitute g0 ;liﬁ‘ercnt between any two combinations of goods NOTES
~ . . ' to the consumer. Thert?fore, h;olii?between them. Such a situation arises becapsp he
NOTES Roy's - . | h (p,u%p= . when it comes to makingac ices and often finds that one commodity can
E identity s o Ve oy consumes a large number of goods and services ; itute one commodity for
Y x (p,ngwlf(p,w)) h(pu)=x(p, e(P,u)] be substituted for another, It gives him an opportunity to Subi‘tltu e obstitutable 200
: ’ : inati two su
_ v - : i d to make various combinations o ] !
V(p.w) otV B oy e (p,u) another, if need a:;;s: 5‘;:1;18 level of satisfaction. If a consumer is faced with such
i w= (o, Vo)) , whlcl.l give h;,mwomdbein ; ¢ between the combinations.Whensuchc_om.bmauonz
ig. eci O it produces a curve called indifference curve. An indifferenc
Fig. 1.7 Conneciion between Unp and EMP are plotted graphically, 1 1; ot equal utility curve. _ _
L ] _ ' _ curve is also called isoutility curve L .
C MAND | le, let us suppose that a consumer makes five combinations al’lI:]’lc’ d
1.5 HICKSIAN DEMAND FUNCTION ) F?:;Easmugs ti,tute commodities, .X and Y, as presented in Table 1.2, All these
L : . . 22mieai3ations yield the same level of satisfaction indicated by U.
Unlike Marshall, modern economists—Hicks in Particular—have used the orging] utility 1.2 Indifference Schedule of Commodities X and Y
concept to analyse consumer’s behaviour. This is called ordinal utility approach. Hicks Tabie 1. .r
has used a different tool of analysis called indifference curve or equal utility curve to Combination Units of Unitsof B 5?;;
analyse consm.ner behaviour. Inthis section, we will first explain the indifference curye CommodityY + Commod:fy.X
and then explain consumer’s behaviour through the indifference curve technique. Let us - 25 + 3 = U
first look at the assumptions of the ordinal utility approach, : _ 5 o+ 6 = U
- . . - - 0 = U
1.5.1 Assumptions of Ordinal Utility Approach- € _ 2 : -:7 = v
. : d = o
The assumptions of ordinal utility approach are as follows: e = 2 30 _ v -
1. Rationality: As under cardinal utility approach, under ordi i - ious combinations of two-
, mnal utility 5 C e—a schedule of various combinations of two
also, the consumer is assumed to be a rationa] being, Rationality ml);ags xfg Table 1.2 ls;? llildlﬁ.emm,mce;(;:?ggfferent The last coluron of the table shows an -
i : . CO " . -
tchfmm erangsa:.zmmn%mg his tota satisfaction givenhis income ang prices of goods, betwveen w cd;ived from each combination of X and Y. The combinations a, b,
€ goods and services. 0 maximize hig/her tota} utility, he/she spends his/h undefined utility (U) deri Jotted and joined by a smooth curve (as shown in
first tupee on the commodity which yields maximum utili er ¢, d and e given in Table 1.2 are p k:: oivn e :n indifference curve, On this curve, one
ility: Indiffere . i .8). The resulting curve is jere s . :
2 Srd::ilbtll:n'lt'l{z; tIlllsdlg:rec:;se Curve analysis assumes that ytj lity is only ordinalty Sm;t: r)nar.y other points showing different co.n{bm.at:ons of X and ]t;w?ocmh]):i;;?i Oﬂ;‘;
Co dxlﬁp'rerent gc;ods or b’asket of gu:;;;mmly revealthe order of hig preference for same level of satisfaction. 'Ihcmfod%ﬂle mﬂﬂm“:’ isindifferen ‘ tbetweenthec _
' : ; o ' o i be located on the indifference curve. _ |
Check Your Progress || 3. Transitivity and consistency of choj which may - RETREIY ' in Fi 1.8 on the
ol . ce: Co ’ : . . le indifference curve in Figure 1.8
7. Fill in the blanys be transitive. Transitiviy of choice m ’:Si;f;n:; s choices are assumed to | Indifference rgag We hz\;; :53;’;'11 g?villlilg{n eTable 15, The combinations of the two
: . . - g . : nsume : H i ce - 1
i || B gtc? C»thenhe prefers Ato C. Or,ifpe treats A= R ang 5 ;grtelf‘:rsg! Pty | - 0f£1 Y m)(l’ afllt.lel;’ given in the indifference schedule or those indicated by the
Ohesotingase || . Co,nsmen@.of choice means that ifhe prefers 4 OB, 1 e treats 4 N commodities, o eansthe o aly combinations of the two commodities. The
-, || . notpreferBto4 ma“"thefpel"i(’dm"even'treat them age oln PPeriod, he will ! indifferenice CUrve ars 1y o ther combinations with less of one or both of the goods=—
! - g . _ : ual, - any other :
the cogt 4. Non sa.ﬂety: It is also assumed that the Consumer hyg ! | consumer iy Plake-:;di:g the same level of satisfaction but less than the level of
Poit of any " o . on in case of any comimedity. Thjg implies tha tltl;t ronohed e point of ea::ihfcotrin b’ﬁf;eﬂ by the indifference curve IC inFigure 1.8. As such, an indifference
. A | . . . con: : satisfaction S
fx‘ m: N m:yd:;latlhimgoods In question. Therefore, COnSumer alygy €T 1S not over curve below the one given in Figure 1.8 can be drawn, say, thrfmgh points £, g and A.
g p;. s = goods, . YS prefers 5 larger 'i Similarly, the consumer may make many other combinations with mote of one or both
M_____ > mwmﬁwuwmmgé?@m rate of substitution: 1y, marginall | the goods—each combination yielding the same satisfac-tion but greater than the |
plots out the (¥) 50 that his ° oonsumer s willing to subgy; one ¢ Tate of substitution js satisfaction indicated by JC. Thus, another indifference curve can be drawn above IC, 1o
telationship that Jf ¢ ordinal 5 t?tal Satisfaction Temains the same, Th]:modlty (%) for another say, through points j, k and 7 as shown in Figure 1.8. This exercise may b¢ repeatedas | -
“‘;‘f betweena taluttlity approach assymes that AY/A¥ oo PlelsgivenasAyax. many times as one wants, each time generating a new indifference curve: -
good'’s quantity consumer continues to substitute X for y £0es on decreasing when a ; :
and its price. ) ' 3
Self-Instructional
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Fig. 1.8 Indifference Curve |

In fact, the space between X
i and ¥ axes is kn .
commodity space. Thi . e own as the indj
adifferent combin:g:)snpli‘nﬁu of finite points and each point on tﬁ nince plane or
two or more points indi 0 oot Xand Y. Intuitively, it is always Possibiatgi indicates
satisfaction. It cating different combinations of goods Xand Y vielgrac o Y
or touchin th‘sﬂ:‘t':fpom'bleto draw a number of indi oirves };fldn.lg the same
IC, and c, drawn o shown in Figure 1.9, The set ofindifference c:);rltvmw[Sm.ﬂg
 here thatutlity eprosentod by euch s - erence map. It i im ot o e
example, the utility fepresen};:;i,h “})per ICis higher than that on the lI:Jwer tto nfc:te
terms — yIC, i .. ones, For
of utility, IC, <IC, < IC,<IC 2 18 greater than utility represented by IC.In
-

Commodity Y
{Quantity per unit of time)

Commodiy x e

{Quantity per ynit of time)

; 16 MiJ between two commoygis; ® level of satisfacti
:1; ;;uantxly of Xwhich is required to 1eplace one u::i?t?;Xa“d ¥, may b:ilt:asﬁﬁzgﬁ
eplace ' ' inati y i
one unit of X, in the combination of the two goods sooﬂl;;u;mty of Y required to
&

total utility remains

the same. This implies that the utility of X (or Y) given up is equal to the utility of
additional units of ¥ (or X). The MRS is expressed as AY/AX, moving down the curve.

Diminishing MRS: The basic postulate of ordinal utility theory is that MRS, (or MRS )
decreases. It means that the quantity of a commodity that a consumer is willing to
sacrifice for an additional unit of another goes on decreasing when he goes on substituting
one commodity for another. The diminishing MRS, obtained from different combinations
of X and Y given in Table 1.2 are given inTable 1.3.

Table 1.3 The Diminishing MRS between Commodities X and ¥

Indifference Points  Combinations Changein¥ ChangeinX MRS,
yeX (-AY) X BYAY)
a 25+3 ] - - -
b 15+6 -10 3 -333
¢ g+ 10 -7 4 -1.75
d 4+17 -4 7 -0.60
e 2+30 -2 13 -0.15

AsTable 1.3 shows, when the consumer moves from pbint ato b onhis indifference
curve (Figure 1.8) he gives up 10 umits of commodity ¥ and gets only 3 units of commodity
X, so that: : . ' -

As he moves down from point b to ¢, he gives up 7 units of ¥ for 4 units of X,
.

The MRS,  goes on decreasing as the consumer moves further down along the
indifference curve, from point ¢ through points d and e. The diminishing marginal rate
of substitution causes the indifference curves 1o be convex to the origin.

Why does the MRS diminish?

(i) Diminishing subjective marginal utility: The MRS decreases along the IC
curve because, in most cases, no two goods are perfect substitutes for one another.

In case any two goods are perfect substitutes, the indifference curve willbe a
straight line with 2 negative slope and constant MRS. Since most goods are not
perfect substitutes, the subjective value attached to the additional quantity (i.c.,
subjective MU) of a commodity decreases fast in relation to the other commodity
whose total quantity is decreasing. Thegefore, when the quantity of one commodity
(X) increases and that of the other (¥) decreases, the subjective MU of Y increases
and that of X decreases. Therefore, the consumer becomes increasingly unwilling
to se}griﬁce more units of ¥ for one unit of X. But, ifhe is required to sacrifice
at'ldlthnal u1.1its of ¥, he will demand increasing units of X to maintain the level of
his satisfaction. That is the reason why MRS decreases.

(i) Dgcreaging ability to sacrifice a good: When combination of two goods ata
point on indifference curve is such that it includes a large quantity of one commodity

(¥) and a small quantity of the other commodity (X), then consumer’s capacity to -
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Consumer’s Choic. : : . ,
wrider Certainty ’ sacngce 1;;8 grfzater than to sacrifice X . Therefore, he can sacrifice a larger curve implies: (@) that the two commodities can be substituted for each other; and Consumer’s Choice
quanthtyf) dﬂ]fn vour of a smaller quantity of X. For example, at combinationd () that if the quantity of one commodity decreases, quantity of the other under Certainty
(;;e E’,m erence schedule, Table 1.2), the quantity of ¥ (25 units) is much commodity must increase so that the consumer stays at the same level of
NOTES = | ger than that of X (3 units). That is why the consumer is willing to sacrifice 10 satisfaction, If quantity of the other commodity does not increase simultaneousty,
units of ¥ for 3 unit of X This is an observed behavioural rule that the consumer’s the bundle of commodities will decrease as aresult of decrease in the quantity of NOTES
willingness and capacity to sacrifice a commodity is greater when its stock is one commodity. And, a smaller bundle of goods is bound to yield a lower level of
grea:;sr mzld g 1s 10:;81‘ when the stock of a commodity is smaller. Besides, 85 satisfaction. '
n_}{:zl]l rﬁ?: ﬁ;(;:;? cnem” od:l sesalso because of the law of the diminishing 2. Tndifference curves are convex to origin: Indifference curves are not only
oom;nodi availabl Smaty" avanlab_le in larger quantity is lower than that of 8 negatively sloped, but are also convex to the origin. The convexity of the
‘alarge qu:yntity of YE)rna smal;=r R Ih?mfore' the consumer has to sacrifice . indifference curves implies two properties:
same level. These are the reasgg£liofgi?;ﬂ er to maintain total utility att (/) The two commodities are imperfect substitutes for one another
| decreases all along the indifference curve etween the two substitute goods | (ii) The marginal rate of substitution (1}4RS) between the two goods decreases
1.5.4 Properties of Indiffer ' I 45 a consumer moves along an indifference curve. :
- perties of Indifference Curves T | The MRS decreases because of an observed fact that if a consumer substitutes
Indifference curves drawn for two normal i - one commodity (X) for another (¥), his willingness to sacrifice more units of ¥ for
basic properties: al substitute goods have the following four one additional unit of X decreases, as quantiti-rf of Yd];:creasesi‘There are t::m
‘ is: iti i one another.
i i ' ~asons for this: (i) no two commodities are perfect su stitutes for S
) Iﬂdloﬁ'erence curveshave anegative slope 1 ;n??iﬂ MU of aE:?:mmodity increases as its quantity decreases and vice versa,
* Indifference curves arc convex to the origin | and, therefore, more and more units of the other commodity are needed to keep
¢ Indifference curves do not intersect nor are they tan; ! the total utility constant. ‘
e Upperindifference curves indicate a hi gentto one another 1 3. Indifference curves can neither intersect nor be ta_ngent with one .another:
These e gherlevel of satisfaction : If two indifference curves intersect or are tangent with one another, it reflects
pese properties of indifference curves,in fact | O e i + ne: (7) that two equal combinations of two goods
choices and prefe ? ,Teveal the consumer’ . o | two rather 1mp0551b10 conclusions: (i) tha o,
consumerb Ea cronces. They are, therefore, very important in th, er's behaviour, b ] seld two different levels of satisfaction, and (i) that two different combinations—
.e viour. Let us now look into their implications 1 the modern theory of | f:ne being larger than the other—yield the same level of satisfaction. Such
1. Indifference curves have 2 negative slope: In i conditions are impossible if the consumer’s subjective valuation ofa commodity
as each commodity has g positive mal'gina{)u;;i]' the “fords of Hicks, ‘so 1008 - is greater than zero. Besides, if two indifference curves mtersect: it would mean
slope downward to theright’, as shown in Fj lt)lf, the indifference curve must i negation of consistency of fransitivity assumption in COnsumer s preferences.
ge L10. Letus now see what happens when two indifference curves, {C, a;nd IC,, intersect
P each other at point A (Figare 1.1 1), Point A falls on both the indifference curves,
- IC for Imperfect ' IC. and IC,. It means that the same basket of goods (OM ofX: +4Mon) yields
E-E Substitutes different levels of utility below andabove point 4 on the same indifference curve.
B .
E E & ICfor Perfoct
g 5 Substites
3
>
i i
Commiod '
{(Per untt ofitt‘;n):a) §
Fig. 110 N, ,
Figure 1.1 ormal Indifference Curves
-10 shows two IC curves:
() Acurvilinear IC o
(#) A straight lin Commodity X
The e IC as shown by the line Pg o modity
. . curvilinear IC represents IC for two ; Fig. 1.1 Intersecting indifference Curves
lgh t ]me P Sl'epresents J{ C fOl" two perf mperfect Sllbstltute goOd hereas . . . . )
the /Chas a downward or a negati Sct substitute goods, [y s W s, The inconsistency that two different baskets of X'and Yyield the same level of
Selfdnstrac gative slope. The negatiye slope of both the cas o utility can'be proved as follows. Consider two other points—point 5 on indifference
) & ] . . ;o F L P :
u uctional ’ an indifferen | curve JC, and point C on indifference-curve IC, both Being on a vertical fine. Self-Instructional
: : . ; Material 25




| Consumer's Choice Points 4 nt three di inati
e Choe yg;:lt;‘dﬁe and Cuﬁre;]:;esentthree different combinations of commodities Xand Y,
i 4 gthe same ty-l..etusea]lth&secombinationsasA,BaudC respectively.
' 0 :gﬂ:t:’ta;gbmanom Is common to both the indifference curves, 'I'I:’Leintersectim;
NOTES o _e 0 Sm5he:ﬂ;atmmmofuﬁﬁw,
- and 4 =C
B=C
| Butif B=C, it would mean that in terms of utility,
/ ONofX+BNOf_Y=ON0fX+CNOfY ’
Since ‘ON of X* is common to both the sides s
sides, it
BNofY = CNofY Hwovldmean tha
| MYO“I‘PW
8. Dfecn
9. Whatis e margig i:rgni t ‘e, consider the indifference curveg Ic
Pt of subati: — at point a. The vertical movement fyq 1 804IC, inFigyre | 12
(MRS)? eIC,, to point indi T poinitag it
o o on the upper in differenge cup p nthelowermdifferen
- Waat are the antity ab,ﬂmquanﬂtyoﬂk’femaining g ©a05 an increqge j e
Properties that the movement from point a0 4 means thesame (0X), iy nzonmthe
convesity of the of Yl‘emainjngthesam(oy) Th: & tity (ad) ofc milaly, a horizontal
indifference er quanti o agonal i ity X, quant
imply? e amequiﬁﬂt;yrsf;oth and ¥ Unless the mo:?adz?t‘, g omatoc, mti
telerolofer s 'm;e.adf_htlonal quantities will yielq tional quanfitie of Xand ¥
b: evel of satisfaction indicated by the e 2ditional uiility. Therefyrs
ater indi indi oo curve ‘ ;
I greater than that indicated by the lower Indifference cyrye ggz would always
] L]
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1.6 PROPERTIES OF BUDGET LINE AND DEMAND
FUNCTION '

Indifference curve shows the satisfaction of the consumers where a higher indifference
curve proves to have a higher level of consumer satisfaction. A consumer, thus, in order
to reach his highest indifference curve would try to maximize his satisfaction. But for
maximizing his satisfaction, he needs to pay more and more for the goods he purchases.
There comes a point when he realizes thathe hasa limited money income with which he
needs to purchase goods. Therefore, his satisfaction level would depend on the prices of
the goods and the money income.

To understand the consumer’s equilibrium, there is a need of understanding the
budget line which is introduced into the indifference curve analysis which represents the
prices of the goods and consumer’s money income. The budget line demonstrates all
those combinations of two goods which the consumer can purchase by spending his
given money income on the two goods at their given prices.

A budget line is a straight line due to the fact that budget line is derived from a
linear budget equation: .

M=XP +YP,

and where this line intercepts with the axes is the maximum or highest amount of

a commodity that can be purchased, ifno other commodity is purchased.

Y
%;. ]
'-EA
E A
g
L
» X
0 B, B B,

Commodity 'X'

Fig. 1.13 A Budget Line

There is also a negative slope to the budget line. The line slopes downward as it
moves from left to right. This negative slope gets established mathematically with noticing
coefficient of ‘X, i.e.,—P,/P, when we rearrange the budget equation in the following
manner:

P, P,>0)
In mathematical tetms, the budget line’s slope is coefficient of X’ or derivative .

3Y/3X in the equation given above. So, the budget Line’s slope isnegative of the price
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rof

Z’onsumer‘s Choive e
./ under Crtinty ratio, L.e.,— P /P, Tncase where both the commodities “X’ and *Y” have the same price

| . there must be a 45 degree a_ngle of the budget line with both X and Y axis

A budget line that is flattened implies that on th i

bud . e X axis, the relative price ofth

NOTES - c(-,)ommomty is l.ower. Geom_emcally, the budget line’sslope is considered to bé)tnhe ratio i‘
B/OA meaning perpendicular/base or tan 8. Hers, OB ¥

OB is the units of ity ‘Y’

which can be purchased by the ¢ i i i oy

v Y the consumer when his total income is spent on purchasing
Itis equal to consumer’s income divided by the price of commodity ‘Y’ or M/P

In the same manner, OA is the units of co i
- N mmodity <X .
consumer when his total income is spent on pmty X’ which can be purchased by the

hasing X’ Itis
SO, budget lille AB%s SlOpe Wﬂl be: eqllal to M/Px.

OB/OA = (M/P )/((M/P ) =P /p
Xy

It is also possible to work out the vajue
) - of O ith ues
0 in budget equation to obtain: Band OA with usIng X =0 and Y =

OBorY= M/PyandOAorX =M/P

~ These are Y-intercept and X-i .
willbe: °p intercept respectively. So, the budget line’s slope

| OB/OA=P /Py,
. When interpreted in economic te "
c gl . TS, on purchasi ; .
uy P X/PY units of Y’ emPIOY this saved

. Therefore,P /P or slope of the by i
s _ /P, ofthe udget line represents th, i i
nee(;: Iiu ?\:Lt:llrgffnc;dn&?éiog;? X" or the number of ypi tseof;ff;tt::tl ::11 onou
- dditional unitof . [fp LY € consumer
commodity ‘X’ has a price which is twice the pr,iil:ﬁrcl:;l:l%zdll;:: ‘si;s!ope 18 2it shows

i Ifthe change in the two co iti
_ Hie change in th mmodities’ price ;
E)udget line will happen ina non-paralle] mannpel;lc‘:(;zg’t Proportionate, the shift in the

P $e commodities and also of the um udget cha .
. consumer’ Y. In case the prices ofbo
there will be no change in the budget line *budgetc 8esin the same pro:gft' n
) sa ion,

the C(_)mbinatl

: : Y the indivi ion of ;
power or real income which is availab Individual, ¢ specifies th 1 of just two
also known as real ' able to the consymer e to thi el‘ealpurchasing

income Ii e i ,
Self-Instructional eline. As the budget line’s diagram doe % the budget line is
28 Maerial Snot show Ionet

units, one cannot use it to find the price of a commodity. Nevertheless, one can use the
budget line’s slope to find out the price ratio of the two commodities.

The budget line displays the boundary line (dividing line), below which is the
region that contains the two commodities’ attainable combinations. The right angled
triangle that is created between the axes and the budget line is known as ‘feasible
consumption choice set’ or ‘budget set’.

The part that lies above the boundary line will be out of reach for the consumer
based on the consumer’s income and the two commodities’ price. Hence, the concept of
scarcity is reinforced by the budget line implying thatitis notpossible for the consumer
to have unlimited amount of anything or everything. :

There will be a change in the slope as well as the position of thc_e‘hudget linein
case the price of even one commodity changes while the income remains the same.

Consider that the consumer’s income as well as the price of commodity ‘X’
remains unchanged while there is a fall in the price of commuodity ‘\f’. In such a situation,
the consumer will be in a position to buy more units of commodity Y and the same
quantity of commodity ‘X.

This will lead to a shift in the budget line justat the time when its end touches the
Y-axis. This will increase Y — intercept. In Figure 1.14 (a), thel.'e is an outward §hiﬁ in
the budget line fromBAto BA,, making it steeper. The budget line’s slope (provided by
the two commodities’ price ratio) goes up from OA/OB to OA/OB.

If the price rises for commodity <y’ fewer units of the cfonpmodity will ‘be
purchasable by the consumer. Due to this there will be an inwarfl shift in the budgtf.t line
to BA,. This will decrease Y-intercept. In this case, there will be a decrease in the
budget line’s slope to OA /OB. '

Ifthere is a change in the price of commodity ‘X’ while the price of commodity '
and the consumer’s incorme remains the same, there will be a shift in the budget line only

at its end touching the X-axis (Figure 1.14 (b)). If there isa fall in the price of commodity
“X*, the consumer has the capacity to purchase additional units of commodity ‘X.
In this case, there will be an outward shift in the budget line, increasing the intercept
on X-axis. In the graph given below, there is a shiftin the budget line from ABto AB,
When there isarise in the price of commodity X, the consumer is in a position
to buy fewer units of commodity ‘X’. So, there is an inward shift in the budget line to
AB, Thenew budget line is relatively flatter and steeper in the two cases, respectively.

Y Y

R

> >
e

Commodity Y'
ke

Commodity 'Y’

0 . B 0 B, B B,
Commodity 'X' Commedity X’
(a) ®)

Fig. 1.14 Shifis in Budget line Due to Change in Price of Only. One Commodi
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12, What does a budget
line demonstrate?
13. What does Enge]
and Cournot

aggregation stand
for?
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When there is a need to depict greater than two commodities on a budget line,
one must isolate the commodit

ty that is more important, and depict it on the X-axis. The
rest of the commodities the

n get bundled together and are known as ‘composite
commodity’ or money incom

¢, and are represented on the Y-axis. In a situation like this
one, the budget line will be equal to the price ofthe ¢

. ‘ ommodity on the X-axis, meaning
the money income is divided by the available number of units of commodity ‘X,

1.6..1 Engel Aggregation and Cournot Aggregation

1.7 LINEAR EXPENDITURE SYSTEM

) used to t '
Examples include the almost idea] gs oons b household demand systems.

. mand systems by Deaton and Muellp ©
gt?mtt:ﬂlita]:s model by Theil, and -Ba.rten, and the linear expenditure sysfema(lllgg)t:)’

. beenopm_arved atheoretically consisten demand system permits i ition
of the general restrictions of classical demand theory. Hrposttio
These restrictions are ag follows:

(a) Adding-up: Value of total
(b) Homogeneity: Demands.
and ori

m_is often co‘n\s‘ idered ag a subsistence o

43 aminy fm . ' level of .
a um required . cCevel of congumnpygy

Preferences, q for local public Sel'\@ces which N PUOR. m. can be regarded

ends on the medlan voter

m P8+ px:
ng ~P, i + B (ym']"gmg-pxm )

With 24 =1andi=1,_,

i=]

—
Several alternative formulation have been

P._g ismeasured by per capita expenditure in each municipality andpglsmeasmed
g
by the tax share. ' - - -
The specification is a (simplified) linear expendmf.te Wmaﬁsé il we cm;s; der
nly two goods. The LES was derived by Stone (1954) bylmposmg eore fdmmde
Oadsc;in . ho;nogeneity and symmetry) on a general linear formulation of de
( gui:'tI;i framework, some minimum level of each goo_d has to be consu;;:;i;
irespe Iclitive So:)f its price or the consumer’s income. Sc.>, the me.chan votTlr ﬁrstt e]:lml: hases
inimum level of each good, and the left-over fncome-ls t!lcn alloca .
- m:;lm 3 to the demand for local goods. Since pul?hc spending is ummt]liy chamchenfeamszedof
?}’Oﬂ;’: this specification is then particularly suited to account for these
m .
cess. L -
e ¢ are only interested in the demand for mumc,lpa_l public goods, we
H:Il;:’t Eew minimal private consumption can be incorporated in parameter 7.
Suppose ‘ .

b,
P

b
The income elasticity may be written as:
' b
_ buy
= ——aq'y-éwith w="2—
Em) g, @ Ym

In addition, price elasticities are not constrained to increase with price, which
distinguishes it from the linear form:

mg
E(g/pg)=-1+(1-F) -

icity i iti the municipal public goods are
i e elasticity is always positive, and : ic
alwaysT:ou:é:f ;?d? since the marginal budget share Sis posntlve..Furthermore, as
0< f< 1, price elasticity is greater than—1 and tI:_le demand is inelastic.

1.8 OVERVIEW OF ESTIMATION OF DEMAND
FUNCTIONS

i i ionship between the dependent and the
ion is 2 symbolic statement of a relationship etwes
m:g;: vari:l?lles. Demand function states the mlauonsl_np between the c}emand for
a product (the dependent variable) and its determinants (the independent variables). Let

i 11 the determinants
i simy lecaseofmmketdemandﬁmctfon. S.l]pposea. nt
u:‘g):zlder gﬁemal:ld for commodity X, other than its price, remain constant, Thls is
. e Egle short-run demand function. In the case of a short-run demand fmmn?n,
:::;tity demanded of X, (D_) depends on its price (P ). The market demand function
can then be symbolically written as

D =f(P) .{14)

In this function, D, is a dependent and Px is an independent variable. The ﬁmctipn

(1.4) reads ‘demand for gomm0dityX (ie., D )isthe function ofits price (P).Itimplies

that a change in P, (the independent variable) causes a change in D, (the depenfi‘::
variable). The function (1.4) however does not reveal the change in D, for a gt

. St ationship betw eean
percentage change in P, i.e., it does not give the quantitative m-l““-m:'sm,_p
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and P, When the quantitative relationship between D, and P, is known, the demand

function may be expressed in the form of an equation. For example, a linear demand
function is written as: :

D =a-bP

-{1.5)
where ‘a’ is a constant, denoting total demand at zero price and b= AD/AP, is
also a constant—it specifies the change in D_in respo

- nse toa change in P,
The form of ademand furction

(1.5) can be written as:

D,=100-5p,

By substituting numerical values for Px,

.(1.6)
givenin Table 1.4,

ademand schedyle maybe prepared as

Table 1.4 Demang Schedute

3 = IMI\\

D
° D,=100-5x¢ o
5 D =100—5x 5

10 D,=100-5x 19 7
15 Dx=100-5><15 50

A-D'JAPx=b =
linear demand

Quantity (0,)
Fig, 11§ Linear Demang Function

[

Price Function

1 g‘

a—D,

a 1
= ——= D
P, =335

Assuming a/b=a, and 1/6=b,, the price function may be written as: - “n
l LYY -
P=a-bD, _

1.8.2 Non-Linear Demand Function

deman i ‘ inear ilinear when the slope of the deman

jon is said to be non-linear or Curviinez fthe de
o Aszde ﬁmc;lgnh;;aels all along the curve. A non-linear demand ﬁmlti::;); yields Z
P e instead of a demand line, as showninFlgul.'e 1.16.1Anon- deman
?i?nﬁiﬁkwes the form of a power function of the form given below.

D,=aP-b (18)

..(1.9)

— a _b
and D"—f}*'-’-‘
where a>0,5>0andc>0.

1

o,=8P,”

Price (P)

0 Quentty demanded (D))

Fig, 1.16 Non-lincar Demand Function

1.8.3 Multi-variate or Dynamic Demand Function: Long-Term
Demand Function

, :nole variable demand function, i.e., one with price asa
:E;::;&t;gﬁ;?; ?;::i;;f:g‘]g: may be termed as a short-term demand function. ln
the long run, however, neither the individual nor the market den.land for a product is
determined ]’)y any one of its determinants because other detemuna.nts. donot remain
constant. The long-run demand for a product depends on the composite impact of all its
determinants operating simultancously. Therefore , for the purpose 9f estimating kﬁ}:
term demand for a product, all its relevant determinants are taken into account. 1k
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the demand (a dependent variab . :
aribiody A dorbondent variable)and s determinants (e independent or explanatary
function. For instance consoitzlzr ttgljss.l:t:ils Cﬂltlctcllla multi-variate ot dynamic demand
depends on s piee sstatement:the demand (D) fora commod
ros of (::n 1ts price (P), consumer’s money income M, price Oxf?its Ia bco‘ odity X,
omplementary goods (P.) and consumer’s : substitute ¥, (P),

- . ’s ]
expenditure (4). This statement can be expressedina ﬁmtzsggng?foa;faadvemsement
5,

5 Dx=f(P,M,P,P T 4
'Ihedgmandﬁmclion(l.lﬂ) okl
on such detetminants as P, M, P

D=
s
o m::kZZDI and the @spmﬁw independ;n; v;.ri,a%llgfl] are the coefficients
sizeofpopultion ;)mﬁﬁm f:)fr_a produc}, qthe'r independent variables, vi
may also be inchuded, " ineome distribution, i, Gini-coeﬁ?ciifft,%

1.9 SUMMARY

Equilibrium)?

15. What is 2 function?

16. On what does the
long-run demand
for a product
depend?
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In this‘unit, youhave learnt that,

* Whenwe look atit in terms -
feconomi
based ) SIS of economics, ‘pref; ;
: heth011_ their relative utility, 5 process z':u erlfﬂoe is the 0
Whether real or theoretical)’ ch results in
* Human behaviour can be pncd-i
impomt deciSi ons of ]_i fe cted with the heIP OfSCienﬁ.ﬁc m
Economists are generally M?an also tfe modelled through sc; eth.ods and many
inthemselves, instead they Sh]:w wdinthe underlying reas(msle?tlﬁc methods.
astage for empirical demgy aNinterest in th ot the preferences
* Ineconomics, utility function
over aset of goods and sery;

an optimal “chojce”

Is an importan
con
ces, Cept that measyres preferences

er's e . ‘
angle. From, the commoditf ;.l?;ltze:t?h@tﬁos‘ilhz

the g .
1Sumer’s angle, utility is

e th S
analysis, eory of choice since itprovides

o Assuming thatutility is measurable and additive; total utility may be defined as the
sum of the utilities derived by a consumer from the various units of goods and
services he consumes.

o The marginal utility is another most important concept used in economic analysis.
Marginal utility may be defined in a number of ways. It is defined as the utility
derived from the marginal unit consumed. It may also be defined as the addition
to the total utility resulting from the consumption (er accumulation) of one additional
unit. Marginal Utility (MU) thus refers to the change in the Total Utility (i.e.,
ATU) obtained from the consumption of an additional unit of a commodity.

« The law of diminishing marginal utility is one of the fundamental laws of economics.
This law states that as the quantity consumed of a commeodity increases, the
utility derived from each successive unit decreases, consumption of all other
commodities remaining the same.

o From economic analysis point of view, a consumer is a utility maximizing entity.
From theoretical point of view, therefore, a consumer is said to have reached his
equilibrium position when he has maximized the level of his satisfaction, given his
resources and other conditions.

¢ The law of equi-marginal utility explains the consumer’s equilibrium in a multi-
commodity model. This law states that a consumer consumes various goods in
such quantities that the MU derived per unit of expenditure on each good is the
same. : :

e Marshallian demand curve plots out the relationship that exists between a good’s -

-quantity and its price with the quantity chosen optimally by an agent, with every
other demand parameters being constant.

o The change in demand due to price can be decomposed into a substitution effect
and an income effect.

o Unlike Marshall, the modern economists—Hicks in particular—have used the
ordinal utility concept to analyse consumer’s behaviour. This is called ‘ordinal
utility approach’. ,

e Anindifference curve may be defined as the locus of points, each representing a
different combination of two substitute goods, which yield the same utility or level
of satisfaction to the consumer.

o Anindifference curve is formed by substituting one good for another. The Marginél
Rate of Substitution is the rate at which one commodity can be substituted for
another, the level of satisfaction remaining the same.

o The negative slope of an indifference curve implies: (a) that the two commodities
can be substituted for each other; and (b) that if the quantity of one commodity
decreases, quantity of the other commodity must increase so that the consumer
stays at the same level of satisfaction.

o Indifference curve shows the satisfaction of the consumers where a higher
indifference curve proves to have a higher level of consumer satisfaction. A
consumer, thus, in order to reach his highest indifference curve would try to

“maximize his satisfaction.

. To understand the consumer’s equilibrium, there is a need of understanding the |
budget line which is introduced into the indifference curve analysis which represents

the prices of the goods and consumer’s money income. The budget line |

Y .
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demonstrates all those combinati
tl .
purchase by spending his given mons o two goods which the consumer oan

B oney ncome on the two goods at their given

¢ In the budget li i i
get line, there is a representation of the combination of just two

commoditi i
purchasinges whxg]: r:alfe igcu;nhasab}e by the individual, It specifies the real
power me which is available to the consumer. Due to this,

the budget line is also known asreal income line

odel by Thei
system (LES) by Stone, oy Theil, and B

® Preference: It is \/
process which l‘es;lht: l‘:d a:ﬁmttem?ﬁves based oﬁ thej - .

* Utility function; In economj '0!101ce’ (wWhether req oil:hr:lahye utility, #
measures preferences over 5 Sg:’o l?lh‘)’ fanction i aq i, oretical). :

* Utility: Itis the psychological £ ods | P?rtant concept tha

800ds and seryj

[) ces.
being which a consumer celing of satisfacy
acommodity,

derives from the collsun(:;;:iponl po ’ehs appiness or wel”

* Total utility: Assumin " oession or the use©
: that utility ;
defined as the sym of il S

m A
the utilit; BCasurable ...
£00ds and servigeg o . 0CS dmvadbm%andmmaddmw Ve ottty may 2
" € various units ¢

¢ Indifference curvé:An indi

. fTeren
each representing a different °0m[:§ Curve may pe defined 5

the same utili FOmbination . 2stheloc ine
me utility or level of satisfaction to thgf:two Substitute goods ilvsh?zll:;ield
Onsumer, '

arten, and the linear expenditure

I ES=—E————NS———SS——————————— e

o Budget line: It demonstrates all those combinations of two goods which the
consumer can purchase by spending his given money income on the two goods at
their given prices.

1.11 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Economists show an interest in the theory of choice since it provides a stage for
empirical demand analysis.

2. In economics, utility function is an important concept that measures preferences
over a set of goods and services. ‘

3. An important attribute of the absolute concept of utility is that it is ethically
neutral because a commodity may satisfy a frivolous or socially immoral need,
e.g., alcohol, drugs or a profession like prostitution.

4. The central theme of the consumption theory is the analysis of utility maximizing
behaviour of the consumer.

5. Assuming that utility is measurable and additive, total utility may be defined as the
sum of the utilities derived by 2 consumer from the various units of goods and
services he consumes.

6. A utility-maximizing consumer reaches his equilibrium position when allocation of
his consumption expenditure is such that the last penny spent on each commodity
yields the same utility.

7. (i) Shephard’s Lemma
(ii) Marshallian demand curve

8. Anindifference curve may be defined as the locus of points, each representinga
different combination of two substitute goods, which yield the same utility or level
of satisfaction to the consumer.

9. The marginal rate of substitution is the rate at which one commodity can be
substituted for anotber, the level of satisfaction remaining the same.

10. The convexity of the indifference curves implies two properties:
o The two commodities are imperfect substitutes for one another.
e The marginal rate of substitution (MRS) between the two goods decreases
as a consumer moves along an indifference curve.

11. Indifference curve shows the satisfaction of the consumers where a higher
indifference curve proves to have a higher level of consumer satisfaction. A

consumer, thus, in order to reach his highest indifference curve would try to
maximize his satisfaction.

12. The budget line demonstrates all those combinations of two goods which the
consumer can purchase by spending his given money income on the two goods at
their given prices.

13. Engel aggregation and Cournot aggregation are the properties of Marshallian

demand curve. They both are restrictions that are imposed by th
systems of demand functions. p y theory on the

14. The linear expenditure system is the most commonly used in CGE (computable

general equilibrium) analysis due to convention and because it allows representauon
of subsistence consumption, in addition o satisfying the above restrictions.
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2.0 INTRODUCTION

Whatever the objective of business firms, achieving optimum efficiency in production or
minimizing cost for a given production is one of the prime concerns of business managers.
In fact, the very survival of a firm ina competitive market depends on their ability to

produce ata con\lpctitive cost. Therefore, managers of business firms endeavour to
minimize the production cost of a given output or, in other words, maximize the output

from a given quantity of inputs. In their effort to minimize the cost of production, the
fundamental questions that managess are faced with are:

() How can production be optimized or cost minimized?

(i) How does output respond to change in quantity of inputs?
(Gii) How does technology matter in reducing the cost of production?
(iv) How can the least-cost combination of inputs be achieved?

(v) Giventhe technology, what happens to the rate of return when more plants are
added to the firm?

The theory of production provides a theoretical answer to these questions through
abstract models built under hypothetical conditions. The production theory may, therefore
not provide solutions to the real life problems. But it does provide tools and techniques t(;
anatljyl;se the real-life production conditions and to find solutions to the practical business
problems. '

This unit discusses the theory of production. Producti
s e ) ' on theory deals wi
quantitative relationships—technical and technological relations-—hgween inpuz

(especially labour and capital) and output. It further explai iable proporti
. ains | i
and returns to scale. P s ofvarizble .
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2.1 UNIT OBJECTIVES

After gping through this unit, you will be able to;

. Aflal_yse the elasticity of factor substitution
* Discuss the types of production finction
* Sta i
° tle and illustrate the Cobb-Douglas Production funct;
L]
valuate the CES production function and it Properti ;
. es

2.2 PRODUCTION FUNCTION -

presentati i ore
tes the tet:;]noz]gffnput-oumm relationship. More
0n, atablg or 5 graj il.cal l-elanonship between input
on ot & p In-ns general form, it specifies

m%dlty Or service. In its specific
'Dputs and outpyt, Besides, the

. 0 X
table, a graphed [ prod akf:rtnl:, of an industry or of the
each of these fo »ana e form of 3 schedule or 3
s ofa productio O a mathematical model. But

odel.

Igglbraic €Quation
_ _ B function ¢
Areal-life prodyc : M be converted intg its other forms-

"8 Waa] labour enpioorig stafl

. rig . »éngineenng
ton functigy, oli‘gv thme, and (vi) technology. All
fitm. The long-run production

Q=f(LBsL,K,M T

Where LB = ‘ Y
land ang building 7 - >0
apital, ps

T= techﬂology and f=time, labOur, K = c
The economists
. ve ho
pmd“c_tlon function ¢ onl Weve%- Rduceq the .
convenience and simnte. 2. V0 ViZ., can; Umber of iy, -
SUmplicity in the anglygss % (K) and Jgp - 2riables used in 2

= raw materials,

with iable ; i
two variable Inputs, K and L,is gys:;r:sed“tﬂu utrel;:io;l: A(L)’ for the sake of
o Q=1 K as; ~APproduction function
€Teasons for €xclud |
g other in
Land and buij gy, PULS are followy
hen, 8 (LB), asiin g,
buﬂ;?n they do not entey ito the agg'eﬁ.ai:re constant for the
indivi 8 are 10t & constant variaplg gy .o rO0UCtiON e MY 382 whole, and
vidual firms, land anq b A individy,) 0. However, land and

vilding ar - i
Bare lumped wigp, « OF Mdustry 1y the case of

Capital’,

k

In case of “raw materials’ it has been observed that this input ‘bears a constant
relation to output atall levels of production’. For example, cloth bears a constant relation
to the number of garments. Similarly, for a given size of a house, the quantity ofbricks,
cement, steel, etc. remains constant, irrespective of the number of houses constructed.
To consider another example, in car manufacturing of a particular brand or size, the
quantity of steel, number of the engine, and number of tyres and tubes are fixed per car.
Therefore, raw materials are left out of production function. So is the case, generally,
with time and space. Also, technology (T) of production remains constant over a period
oftime. That is why, in most production finctions, only labour and capital are included.

We will illustrate the tabular and graphic forms of a production function when we
move on to explain the laws of production. Here, let us illustrate the algebraic or
mathematical form of a production function. It is this form of production function that is
most commonly used in production analysis.

To illustrate the algebraic form of production function, let us suppose that a coal
mining firm employs only two inputs—capital (X) and labour (Z)}—in its coal production
activity. As such, the general form of its production function may be expressed as:

Q.=f (K, L) (2.1
where Q= the quantity of coal produced per time unit,
K=capital, and L=labour.

The production function (2.1) implies that quantity of coal produced depends on
the quantity of capital (K) and labour (L) employed to produce coal. Increasing coal
production will require increasing K and L. Whether the firm can increase both K and L
or only L depends on the time period it takes into account for increasing production, i.e.,
whether the firm considers a short-run or a long-run.

By definition, as noted above, short-run is a period in which supply of capital is
inelastic. In the short-run, therefore, the firm can increase coal production by increasing
only labour since the supply of capital in the short run is fixed. Long-run is a period in
which supply of both labour and capital is elastic. In the long-run, therefore, the firm can
employ more of both capital and labour. Accordingly, there are two kinds of production

functions: :
(/) Short-run production function
(i?) Long-1un production function
The short-run production function or what may also be termed as ‘single variable
input production function’, can be expressed as:
Q=f(K,L), where Kisaconstant  ...(22a)

For example, suppose a production function is expressed as:
Q=>bL
where b = AQ/AL gives constant return to labour.

In the Jong-term preduction function, both X and L are included and the function
takes the following form. '

O=f(K,L) (220 |

As mentioned above, a production function can be expressed in the form of an

€quation, a graph or a table, tt ough each of these forms can be converted into its other
forms. We illustrate here how a production functien in the form of an equation can be
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converted into its tabular form. Consider, for example, the Cobb-Douglas. i

: ; A le, production
ﬁmchon-—the most famous and widely used production function—given in the form of
an equation as: ‘ ‘
- Q=4KL> -(2.3)
(where K= Capital, = Labour, and 4, 2 and b are parameters and 5= 1 - q)

Production function (2.3) gives the general form of i
. . . Cobb-Douglas production
g:;tc;:on.dalt?e numerical values of parameters 4, aand b, can be &shmategl by 11:sing actual
B egm atec;n aﬂr;ducst:)on, cal{:;ltsal altlidblabour. Suppose numerical values of parameters
4=30,a=10.5 and b = 0.5. Once numerical values
: \ Jal are known, the
Cobb-Douglas production function can be expressed in its specific form as follows.

Q=50 K 05

This production function can be used to obtaj maxim
ucti tain the maxi
be produced with different combinations of ¢ o

‘quantity of output that can be produced from
worked out by using the following formula.

Q =50JKL or
For example, suppose K=2 and L= 5, Then:

=502 V5 =158

; quanti that can
apital (K) and labour (z,), Ttge(%amm

different combinations of and L canbe

0=50VK I

andifK=5and L =5, then:

N Q=505 5 =250
Similarly, by assigning different numerical values to

Cﬁalgc bgownmm for different combinations of K ang L andf;; ‘lf' the resulting output
can be producegrspam-d' Table2.1 shows the maximum quanti ot mofproduction
1 and . y using different combinationg of tyofa commodity that
10 units 18 0of Kand L, both varying between
Table 2.1 Productio
n Function
10 | (158) | 223 [ 274 Q-?EMT__“I’""“" Form
54 | 37 T ]
9 150\ 212 280 300 | 335 -—3—6---11.3__ 447 474 500
— 7 | agy
8 | Wi\l 20 | 245 | 283 [ apg _?4?-;:-_13‘1_ 450 | 474
7|12 | e | 20 | e | g5 | o adl I
Baadll 350
6 | 122 \173 212 | 245 | 274 ?'?T;ii“ 307 | 418
5 | 12 Gsa\ 194 | 224 | 259 7;;“‘2;;—-—_315_ 367 | 387
. —
: 100 | 141 178 | 200 | 224 -_;;?—-2-3:_-_"‘313 | 335 | 354
: 87 | 12 1&0\.\173 194 | 212"“"-—2;;—--.")_33_____3"_19_ 318
70
1 50 — | 14?~G@~ 172 ?iﬂ i
| 70 | g7 200 | 29
, : 100 { 112 | 43 155---1:_____-—_____3 224
- L 2 3 . . --—-6 —— " 1 1507 (iss
7
8
. _'__'._-_"‘-—-—-.._ 9
. .Tab1e2.lshowsthewntsofoutputtha canbe nro . “
ofca iveni Produced with i
: pital and labour. The figures given in Table 2.1canbe Wh(-hﬂ‘ere“tcm“bim"mﬁ
diagram. 8raphed in a three.fimensiona!

[ T ——

We now move on to explain the laws of production, first with one variable input
and then with two variable inputs. We will then illustrate the Jaws of| production with the
help of production function.

Before we proceed, itis important to note here that four combinations of K and
L—10K+1L,5K+2L,2K+5Land 1K+ 10L—produce the same output, i.e., 158 units.
When these combinations of K and L producing the same outputare joined by aline, it
produces a curve as shown in the table. This curve is called ‘isoquant’. An isoguantis a

very important tool used to analyse input-output relationship.

23 RETURNS TO SCALE AND RETURNS TO A
FACTOR

We will now discuss the law of variable proportions and returns to scale.

2.3.1 Short-run Laws of Production: Production with One Variable

Imput _
The laws of production state the relationship between output and input. In the short-ron,
input-output relations are studied with one variable input (labour), othel: inputs
(especially, capital) held constant. The laws of production under these condi-uons are
called the ‘laws of variable proportions’ or the ‘laws of returns to a variable input’. In
this section, we explain the ‘laws of returns to a variable input’.

Law of Diminishing Returns to 2 Variable Input

The law of diminishing returns states that when more and more units of a variable input
are used with a given quantity of fixed nputs, the total output may initially increase at
increasing rate and then at a constant rate, but it will eventually increase at diminishing
rates. That i, the marginal increase in total output decreases eventually when additional
units of a variable factor are used, given quantity of fixed factors.
Assumptions: The law of diminishing refurns is based on the following assumptions:
(i) Labouris the only variable input, capital remaining constant
(i) Labouris homogeneous
(iii) The state of technology is given
(iv) Input prices are given
To illustrate the law of diminishing returns, let us assume (7) that a firm (say, the coal
mining firm in our earlier example) has a set of mining machinery as its capital (X)) fixed
in the short-run, and (i) that it can employ only more mine-workers to increase its coal
production, Thus, the short-run production function for the firm will take the following
form. :
@ =AL), K constant
Let us assume also that the labour-output relationship in coal production is given
by a hypothetical production function of the following form.

Q. =-L+15L2+10L (24

Given the production fanction (2.4), we may substitute different numerical values
for L in the function and work out a series of Q , i.e., the quantity of coal that can be
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sk | _ . . ST : ically in panels (@) and Theory of Production
produced with different number tkers. For example, if L= . information contained in Table 2.2 is presented graphically
we get: § ofwo . For 1%L =5, then by substitution, b) of :?geure 2.1. Panel (a) of Figure 2.1 presents the total product curve (7P,) and
. ;Jane], (b) presents marginal product (MP,) and average product (4P,) curves. 'tI;:le 'If:i
Q. =-F+15xF+10x 5=-125+375+50 chedule demonstrates the law of diminishing returns. As the curve 7P, shows, the to NOTES
=300 ' output increases at an increasing rate till the employment of the 5th worker, als mdlca:ec;_
A tabular array of output i jth di : ; urve. (See also Col. 3 of the table). Employment o
lto12,i yiatouipu lovels associated wn:l} dl!ferent number of workers from by the increasing slope of the P, curss.{ rker. Note that beyond the employment
012, m our hypothetical coal-production example, is given in Tabje 2 2(Cols. 1 and 2) the 6th worker contributes as muchas the 5th wo (ot the 10t worken, e ateof
What we need now is to work out maryi - . . . of the 6th worker, although 7P, continues to increase (until the v e g
. g rginal productivity of lab MP ) to . . . i is shows the operation of the law of diminishing
zxzd the trend in the contribution of the marginal labour and avgraj;'e pr?otgugrivii of increase in 7P, (i.c., MP,) beginsto fall. This
our (4P, ) to find the average contribution of laboyr. returns. :
‘ Marginal productivity of labour (MP. ) can : . i 700 “
production function (2.4). Thus, ) canbe obtamedb)’dlﬁ'erematmg the g o
£ 0]
_ 90 _ i % 4w
=3 ==324+30L+10 .25 %m.
By substituting numerical value for labg ; 2001
obtai : ur (L) in Equation (2.5 ) .
Onlt:::idg fﬁm ot levels Ofleb?l.“ employment. However, this m(etho)&m"bcan b; mo R SR S B I NN
s abour is perfectly divisible and 87, — . Since, in our e can be use Laboss
=1, caleulus method cannot be used, ’ example, each unit of 0 4 @
Alternatively, where labour can be i |
. ’ 1y B 7
obtained as creased at least by one unit, MP, can be 2 : |
‘ WL=TPL-]PL_I g ::: AP,
The MP, worked out by this method is Presentedin Col. 3 of Table 2 % 151
Average productivigy of labour (4P, . le22. 2 o TITiicsTiinne
. L) canbe obiai PR Labour y
fonction by L. Thus, *ainedby dividing the production ' "
Fig. 2.1 Total, Average and Marginal Products
==L +152 410 .
AP, > L The three stages in production: Table 2.2 and Figure 2.1 present the three usual
| =-L2+15L+10 stages in the application of the laws of l .d1 d by the rising MP, till
Now 4P canbe obtaj htie o (2.6 ! . nereases at increasing rate. This is indicated by the nising MF,
(2.6).4P.ob i edby thlstzl;nflf by_ sul?sutuung the numerica] v . (2.6 | Instagel, Tgflmscth and 6th workers. Given the production function (2.4), the 6th
ethod is givenin Co, 4 fTable 23 ue for L in Equation ‘ the implory:éle]l::z as ;uch as the 5th worker. The output from the Sth and the 6th
Table 2.2 o WOrker p o turns to the variable factor,
No. of Workers oial Prodyct e Stages of P’Uducﬁon L workers represents an intermediate stage of constant re
@ ¢ Marging] labour. | o , :
rgziﬁs) . Prodycee msz Stages of ' * Instage X1, 7P, continues to increase butat dlmml. .sl.nng rates, L.e., MP, begn;mto
¢ @) l “ry) etion | decline. This stage in production shows the law of diminishing returns to the variable
1 2% w i. factor 'i‘otal output reaches its maximum level at the employment of the 10th worker.
g 72 i: ol (? | Beyondthislevel of labouremployment, TP, begins to dectine. This marks the beginning
4 32 66 zg Increasing ’_ of stage I in production.
-_ 5 300 78 s returns ' To conclude, the law of diminishing returns can be stated as follows. Given the
3 - 84 P 5 employment of the fixed factor (capital), when more and more workers are employed,
W 5 the return from the additional worker may initially increase but will eventually decrease.
9 . :_2’2 66 gg i Factors behind the laws of returns: As shown in Figure 2.1, the marginal productivity
10 600 48 64 Diminishing : of labour (MP ) increases is stage I, whereas it decreases in stage I1. In other words, in
I w __ stage I, law of increasing returns is in operation and in stage II, the law of diminishing
12 352 —42 4 - : retums is in application. The reasons which underlie the application of the laws of retumns
- ~ 46 i i 1 . Self-Instructional
WP, = IP,- TP »r MF, calculated by differential method wiy) be W ' tn stages [and [ may be described as follows Hare:;:l 47
emntﬁomthatgi\reuincls | . . T
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/ ; . .. . Th of Production
/) Theory of Production _ . Oneofthe important factors causing increasing returns to a variable factor is the Determining Optimum Employment of Labour i
_ / mduy of ).'ixed  factor {capital). The minimum snzc of capital is given as it cannot alled from Figure 2.1 that an ontput maximizing coal-mining firm would
° ;'1 ed to suit the qumber of \a{o_rkers. Therefore, if labour is less than its optimum IF may be rTc 13 workers since at this level of employment, the output is maximum. The
NOTES umb.er > capital e underutilized. Let us suppose that optimum capital-labour Bk to emp 0¥ employ 10 workers only if workers are available free of cost. But NOTES
comitalmatlon is 1.6: Ifcap1tal_1§ indivisible and Jess thag 6 workers are employed, then firm can, howev?lr, oo l;‘ree of cost—the firm s required to pay wages to the workers.
c:;p .f:f.“ldmm underutilized. When more and more workers are added, utilization e n?;ava aﬁon arises as to how many workers will the firm employ—10 or less
> ::;p} n:;lr?ases andfalsP the productivity of addltfopal worker. The second and the Thereforz,l elq(;l.e_sto maximize its profit. A simple apswer to this question is that tl::e
; becomes possﬂflﬁi? th(;rel;;!:)aseymentm IE?Zdu;ilt)im::lwl:bv;ty isthe division of labour that zﬁg: ofavnvorkers to be employed depends on the output et maximizgs th: flm y
; 1 Ih} d : : R N : 1 as 10l10WS.
combination is reached. 15 until optimum capltgl labour profit, given the product price and the wage rate. This point can be prov
i Once the optimum capital-labour ratio is reached, emp] ” Profit is maximum where:
/ amounts to substitution of capital with labour. But, te:::lp olsiment ofgqu@ workers : =
/ one input can be substituted for another. That is lal:u:'urca Y, there is a limit to W]]:lCh MC=MR
beyonda limit. Hence, to replace the » 8bOUr cannot substitute for capital . is the only variable input, marginal cost (MC)
will have to be emplo;edffcme e:amelz:m ount of capital, more and more workers Tn our example bere, Since labour —-ITMW y
with increasing number of workers Eapx;;faml pr°d“°ﬁ‘{ity decreases. Also, equals marginal wages (MW), i.e., MC=MW. o ,
on decreasing. As a result, productivi & the same, capital-labour ratio goes . ase of factor employment, the concept of marginal reven
g t, pr ty of labour begins to decli : Asregards MR, in¢ - roductivity is the value of product
beginning of the second stage © decline. This marks the ivi i The revenue productivity’s :
: wge: productivity (MRF) isused. "*0E 0 L) input (abour). In specific terms, marginal
. e : inal unit © : g
Application of the Law of Diminishing Returns ﬁi;l:lf;ﬁglu?;"?t;r (gm MRP) equals marginal physical productivity (MP ) of labour
The law. of dummshmg r.eturn,s is an empirical law, frequently ob, . . multiplied by the price (Pyofthe product, 1.¢.,
production activities. This law, however, may not 5 v uni ¥ Observed in various MRP=MP * P
productive activities since it is not as true as the law o f?;g“‘;‘tzgers;llly to all kinds of =My 1o e Now
activities, it may te quickly. i . . on. In some producti - .o (P) of coal is given at T 10 per quuntal. NOV,
in some o thm,mit maa "-}1 :" Y, In some its op ration may take a fittle Jog produc vz For example, suppose that the price 1( .) s MP, (a5 given in Table 2.2) byZ10.
> y not appear at all. This law hg ger time an be known by multiplying L
agricultural production more regularly than in indyst s been found to operate in MRP ofa worker can be 4 worker (sec Table 2.2) equals 66 X 10= T 660 and of the
agl'_lclllun‘e, natural factors play a predominant ro} ustrial production, The reason is, in | For example, MRP of the 3x ig ise, if the entire column (MP,) is multipliedby? 10,
major role in industrial production, Despite the Ih:jt‘:gmas ~nan-made factors play ,the | 4thw orker, 7810 =3 ?80' " 'W:xl r’evenue productivity of workers. Let us suppose
of an input are applied to the fixed factors, the mar ions of the law, ifincreasing units l it gives us a table showing mal'g“;n ot 660. Given the wagerate, the profit maximizing
decrease eventually, gnal returns to the variable input | that wage rate (per time unit) 18 glbecause ot this employment, MRP = wage rate = MRP
Law of diminishing ret . | firm will employ only 8 workets firm employs the 9th worker, his MRP=48x10
Wng returns and business decisipps: £8th worker; 66 x 10=% 660. If the p And. if the firm
as presented graphically has a relevance to the s: The law of diminishin greturns - of 8th worker; 1+, the firm loses I 180 oo the 9th worker. And, i
 In identifying the rational and imational s & business decisions, The graph can Iy = T 480 < T 660. Coor ﬁ: rs, it will not maximize profit.
managers the number of workers (or oﬂlertavgane? (:,tiol-)emﬁons- It can also te]) the bauls:inzlslz employees less than 8 worke
so that, given all other factors, output ; able mputs) to apply to a o , _ . tion .
presumably underutilized i stz; ItPut 18 maximum, Ag Figure 2.1 g{vt*:n ﬁxed.mth i Graphic illustra : + ofvariable input (iabou) is illustrated graphically
gel SO, a ﬁ]_‘m -, . ex}'llblts capital is | £ optimum employmell Y . . liks
labour, and a firm operatine i 0 Operating in stage T is requived - o T The process 010P .-« of MRP is graphed, it produces a MRP curve hike
oS T operating in stage I11 is re 8¢ |15 required to increase in Fi ‘When relevant series © grapne, -2
maximizing its total producti quired to reduce Jahy . in Figure 2.2. i ihe MRP curve for any input may be drawn and
. production. From the firm’s py: abour, with a view t in Figure 2.2- Similarly, tne y .
1n stages T and IN is irrati * Spomt of view, gey; ewio one shown 1 FIgUr bour being the only variable input, in our example,
point of view is stage Il in whi gful and ratigpg) targe compared Wi . - labour market is given at OW (Figure 2.2). When
workers to cmp10yg,eFim W 20111:}1116 finm can fing answer to the stage from the firm’s let us suppose that Wage rate inthe iAOW) e o e marginal wage (MW) ¢ o
Y . 'igure 2.1 shows that th, question “h, i tant, average wage "
m and a maximum of 10 workers even if];a];,me T Shm.'ld employ a m;nl‘mma% ‘:;p%'e;a tfhf ::t:nri range of employment in the short-run. When AW = MW, the supply of
firm has a limited choiceran % 1Savailable free o > 10 ight horizontal line, as shown by the line AW = MW.
employ against the fixed B Irom 70 10 workers, 1y, cost. This means : labour is shown by a stral o
the price of labour, j.c ‘:ap Ital and how much to uce can be aonwwmany workers to With the introduction of MRP curve and AW = MW line (Figure 2.2), a profit
these questions now, Age rate, and that of the Product are cred, only when " maximizing firm can easily find the maximum number of workers that can be optimally
' OWn. We will answer employed agajnstaﬁxed quantity of capital. Once the maximum numbe}' of workers is
determined, the optimum quantity of the product is automatically determined.
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e Both L and X and product X are perfectly divisible Theory of Production
éry of Production e The two inputs—L and X—can substitute each other but ata diminishing rate as
:"i ‘ they are imperfect substitutes
o The technology of production is given NOTES
3 , x
NOTES IR AW= MW
0.
Vel
=
o) N —~ ka —>. \
. \ MRP g Ky AL g 3
Labour % -AK: o
¢ " 150
_ > 0,2
Fig. 2.2 Determination of Labour Employment in the Short-Run K, % FYR 1Q,= 100
~ Themargjnality principle ofpl:qﬁtmaximizaﬁon says that profit is maximum when L, & ¢t Le )
MR = MC. This is a necessary condifion of profit maximization. Figure 2.2 shows that ° ' Labour o
MRP =MW (= MC) are equal at point P, the point of intersection between MRP and 4 ,
=MW. The number r?workers corresponding to this point is ON Aprofit maximiz; ’: Fig. 2.3 Isoquant Curves
firm should, thereforé, employ only ON workers. Given the numbey of ‘e it i ibl oduce a given quantity of
* T e workers, the tota] . tions, it is technically possible to produce a given gq —
output can be known by multiplying ON with average labour Productivity (4P) cto o%j{;}‘fﬁﬁ m cg mbinations of capital and labour, The factor combinations
- comm
2.3.2 Isoquants are so formed that the substitution of one factor for the other leaw('es the ﬁl}lot[)mt t;:aﬂ'm;e;l.
. . . i 10 = in Figure 2.3,
. This technological fact is presented through an isoquant curve (IQ), - X
We have discussed in the preceding section the technological relationship between ts The curve IQ galu along its length represents a fixed quantity, 100 units of product X. This
and output assuming laboyr to be the only variable input, capital helq constan, npu nantity ofOl.lltpllt can be produced with a number of labour-ca:pltal combm?.tlm-ls. For
will dlscuss the relationship betw;en 1nputs and output under the condition that I, OE gc gxample points 4, B, C, and D on the isoquant /Q, show four different corrfbmatlons of
lmps uts, ;g:ltal and labour, are variable factors. In the long-run, supply of both theq ; nouts K’ and L, as given in Table 2.3, all yielding the same output—100 units. Note that
W‘m tobel elastic and ﬁrm S can hire larger quantities ofboth laboyr and c:] ptI;l Egvel’nent from A to D indicates decreasing quantity of K and mcreasgng nurnber of L.
laechnolog?:a]eilfagwt g::”apml and labour, the scale of Production increase sp'll‘h ' This implies substitution of labour for capital such that all the input combinations yield the
e \ : -
the laws of returns 1p scl:de. 'Ihe:}::;:n ogtl‘lrlegmscrzl: ::,f;np ;ns and outputis explained under same quantity of commodity X, 1.€., IQ, =100
. C ) . ;
P;‘Uducﬂonﬁmc”‘m and isoquant cuyye technigye, Tlfef:]:(?; Egliﬁlamed through the Table 2.3 Capital Labour Combinations and Output
ot analysis is 1Soquant curve technique, We will, therefore, first on and simple too] Points Input Combinations Output
on this tool ofanalysis. The laws of retumn Scalewillthenl;e Introduce and elaborate K * L
curve technique. The laws of refurns to scgje e explained through isoquant oK N oL, -100
in the next section, thm‘1811productu:anfum:t:onwillbeexl:'lained ‘ Ok, + OL =100
. B 3 :
The term 1soquant’ has been deriv OK + OL =100
N ed fro ] C 2 3
and Latin word quantis meam_ng ‘qllﬂJ] tlty’, 'ﬁ.:etl‘]fs Greek word iso meal]lllg ‘e qu al’ D 0 Kl + OLq =100
known as ‘equal product curve’ or *p roductiop mdlﬂ‘oquam curve’ ig therefore, also
can be defined as the locus of points mpmemmel'ence. curve’, 45 isogquant curve Properties of Isoquant Curves
inputs—capital _and Iabour—-—yielding the same fu:’a’?Ous co'mbinations of two Isoquants, i.¢., production indifference curves, have the same pmper:ties as
mt;gic;us to an ‘indifference curve’, with two Points Ofdpjl;:;n : fsoquagt curve’ is consumer’s indifference curves. Properties of isoquants are explained below in terms
Producer good: f('lt:]v)o COHSUmer-goods while an 150quant curve(;;l' (@) an indifference of inputs and output. .
satisfaction wherea:;:?nd capital), and (b) an indifference 1=:c'mStmctecl of two () Isoquants have a negative slope: An isoquant has a negative slope in the
An idea of isg Soquant measures output of 3 commodity, sumes a level of economic region and in the economic range of isoquant. The economic region is the
different combi tlguant can I_Je had from the Curve connectip, ' . region on the production plane and economic range of isoquant is the range in which
ations of capital and labour given in Tabje o 3 8 158 units from four substitution between inputs is technically feasible, Economic region is also knqwn as the
Isoquant curves are drawn on the basis of the foflow; N | Product maximizing region. The negative slope of the isoquant implies substitutability
. . Wing aSSlJ.mptions: l ' Self-Instriictional
¢ Thereare only two inputs, viz., labour (Z) andcapital (K), ¢, prod | Material s
Seif-Instructional X , eea commodity !
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between the inputs. It means that if one of the inputs is reduced, the other input has to
be so increased that the total output remains unaffected. For example, movement from
Ato B on IQ, (Figure 2.3) means that if K, K, units of capital are removed from the

production process, L,L, units of labour have to be brought in to maintain the same level
of output.

(b) Isoquants are convex to the origin: Convexity of isoquants implies two things:

(7) substitution between the two inputs, and (i) diminishing marginal rate of

technical substitution (MRTS) between the inputs in the economic region. The
MRTS is defined as:

=AK
MRTS= YA slope of the isoquant

In plain words, MRTS is the rate at which a margina! unit of labour can substitute
a marginal unit of capital (moving downward on the isoquant) without affecting the total
output. This rate is indicated by the slope of the isoquant. The MRTS decreases for two
reasons: (f) no factor is a perfect substitute for another, and (i) inputs are subject to
diminishing marginal returns. Therefore, more and more units of an input are needed to

replace each successive unit of the other input. For example, suppose various uni
(minus sign ignored) in Figure 2.3 are cqual, ie., pro uaits of X

AK,=AK,=AK,
the corresponding units of Z substituting K go (in Figure2.3)on increasing, i.e.,
AL < AL < AL3
Asa result, MRTS=AK/AL goes on decreasing, i.c.,

AK, _AK, AK
AL AL, Al

! ! 4, tWo isoquants i g
Consider two other points— point J on isoqgam 111ﬁlt::rsect each other at point M.

isoquant marked Q, = 200 such hat points ¢d 0, = 100 and point K on
the same amount of labour (OL,) bufdi K ?&Lﬁgggpﬁ;ﬁg line_KLz, denoting
point K and JL, units of capital at point J. Note that point 4710 o 2~ 01 CoPIA12"
t;ellpquams. Given the deﬁmtlfm of isoquant, one can easily infer ﬂl‘;'lommon to both the

produced with the combination of K and 7, a¢ point ta quantity that cap
factor combination at points ./ and K. On the is

. oquant M can be produced also with
& points M and J yield 100 units of output, And, o ?hl = 100, factor combinations

ﬂle.isommnts, it foliows that input combinatio,

OLZ(L) + JLz(K) = OL

- . L)+
Since OL, is common to both the sides, it meang AL) KL (K

JL(K)=KL (k)

But it can be seen in Figure 2.4 that,
JL(K) < KL,K)

Capital (K)
=

Q,= 200

Q,= 100

0 Ly Ly
Labour (L)

Fig. 2.4 Intersecting Isoquants

But the intersection of the two isoquants means that JL, ‘and KJ:',._, are equal in
terms of their output. This is wrong. That is why isoquants will not intersect or be

tangent to each other. If they do, it violates the laws of production.
; i t: Between any two isoquants,
d) Upper isoquants represent higher level of outpu :
gh: ur.!';:tir one gepresents a higher level of output than the lower one. The reason is, an
upper isoquant has a larger input combination, which, in general, producesa larger output.
Therefore, upper isoquant has a higher level of cutput.

X
5 [+
-

c
iQ, = 200
1Q, =100

0 X
Quantity of L

Fig. 2.5 Comparison of Output at Two Isoquants

For instance, /0, in Figure 2.5 will always ipdicate a.higher level of output than
1Q,. For, any point at IQ, consists of more of_ eltl.ler capital or labour or both. For
example, consider point a on IQ, and compare it with any point at JQ,. The point b on
IQ, indicates more of capital (ab), point d more of labour (ad) and point ¢ more of both,

capital and labour. Therefore, /Q, represents a higher level of output (200 units) than
IQ, indicating 100 units. _
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| Yine implies that pzp oflabour is ze

Isoquant Map and Economic Region of Production

An {Zsoquant map is a set of isoquants presented on a two-dimensiona] plane as shown
by isoquants 0y, Q,, 0 and @, in Figure 2.6. Each isoquant shows various
combn.lauons of two inputs that can be used to produce a given quantity of output. An
upper isoquant is.formed by a greater quantity of one or both the inputs than the input
combination indicated by the lower isoquants, For e¢xample, isoquant Q, indicates a

greater input-combination than that shown by isoquant O, and so on
! Upper ridge line
d
I
I
g c
g ] \ Lower ridge line
3 A 0/ -0,
Sl Q
a y f Qz
g2 Q,
o T ——
Labour (L)

Fig. 2.6 Isoquans Map

Inthe isoquant map, each upper i indi
\ PET 1soquant indj
than the lower ones, and each successi oo S aillldicate high
8 a higher level of

Ve upper isoquant
the isoquants, Fop example,

ou one of the properties of
ifisoquant ©Q, represents an output equal to 100 units, isoquant Q, represents
‘ ) en
properties of 1S0quants, 1;0 two isoqli‘a;:111‘:;:::1:;::;c

greater than 100 units. As one of the
Intersect or be tangent to one another.

Economic region: Economic region is that area of

d, we get a line called the upper rid,

ge line, imi
_and h, we get the lower ridge line, Oh, ?I‘lidll-iilmﬂ
's0quants where the marginal Products (Ap) Ofg-:hl

upperridge line implies that MP of

e a, b, cand
?;135 by joining the points ¢, £, g
e izs are locus of poins on the
capital is zerq along tﬁ: tl?nire(;qual to
Th ro along the line, o) 5 » Od,
¢ . Carea thWeen the : ! *
combination, withj L oy
Ay
: re .0‘[! 1 R i ce‘a ‘v t.
more of both inputs to produce the same WaﬁiWﬁgflhglucﬁymeﬁcim sin%e ftn outpu S
t, requure:

Other Forms of Iscquants

We have introduced above a convex isoquant that is most widely used in traditional
economic theory, The shape of an isoquant, however, depends on the degree of
substitutability between the factors in the production function. The convex isoquant
presented in Figure 2.3 assumes a continuous substitutability between capital and labour
but at a diminishing rate. The economists have, however, obsel:ved other degrees of
substitutability between K and L and have demonstrated the existence of three other
kinds of isoquants.

1. Linear isoquants: A linear isoquant is presented by the line.AB in Figure 2.7. A
linear isoquant implies perfect substitutability between the two inputs, X and L. The
isoquant AB indicates that a given quantity of a product can be produced by using only
capital or only labour or by using both. This is po.smble-only when th? twcf factors, K
and L, are perfect substitutes for one another. A linear isoquant also implies that the
MRTS between K and L remains constant throughout.

Capital (K)

o 8
. Labour (L)

Fig. 2.7 Linear Isoquant

The mathematical form of the production fimction exhibiting perfect substitutability

of factors is given as follows.
If Q=AK,L) then, Q=aK+bL

by— b/a. This can be proved as shown below.

Given the production function (2.7),
=90 _8Q
MPK— EE =a and L= E =}
M MP, -b
i MRTS= - ]’- and HL_
Since ) —

-b
Therefore, MRTS= — ~slope of the isoquant

The production function exhibiting perfect substitutability of factors is, however,
unlikely to exist in the real world production process.

27

The production fimetion (2.7) means that the total output, 0, is simply the weighted
sum of K and L. The slope of the resulting isoquant from this production function is given
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. | Theory of Production 2. Isoquants w_ith fixed factor-proportion or L-shaped isoquants: When a | Theory of Prodhuction ¥
/ production function assumes 4 fixed proportion between K and L, the isoquant takes ‘L’
shape?, as Sl.JQW'ﬂ by isoquants Q) and 0, in Figure 2.8. Such an isoquant implies zero 5
: NOTES substitutability between K and L. Instead, it assumes perfect complementarity between '
K and L. The perfect complementarity assumption implies that a given quantity of a T I NOTES
commodity :.?;1 be produced by one and only one combination of K and L and that the 3 e : @
m and"i’mth“"““ he inputs s fixed. It also implies that if the quantity of an input is increased 3 |
; : e quantity of the other input is held constant, there will be no change in output. A : Q
/ The output can be increased only by increasing both the inputs proportionately. ' E
As shown in Figure 2.8, to produce O i - : i
J . . ’ ; quantity of a product, OK, units of K and : : .
; OL  units of L are required. It means that if OK units of X are being uséd OL. units of . 0 L L
/ ?;Oeﬁn;mg,e;slgd to'l:sm(fl-uce 0, units ofa commedity. Similarly, if OL u,mts of labour Labour (L)
oye uni i T
/ Lare ix?crgased 0111tput wiﬂlcflgltt?;geu:;tﬁ?z?t;of‘mduge Q,- Ifunits of only X or only Fig. 2.8 The L-Shaped Isoquant
. ? - utisto be increased t tobe i ) .
increased by X X, and labour by L, L, This kind of technological relatio?ls%, Igh&s@gm K Let us suppose that for producing 10 units of a commodity, X, there are four
and L gives a fixed proportion production function. poe different techniques of production available. Each technique has a different fixed factor-
; ; | i jveni 24.
A fixed-proportion production function, called Leontief function, is given as: proportion, as given in Table |
» 15 given as. Tuble 2.4 Alternative Techniques of Producing 100 Units of X
Q =j(K’ L) = min (aKs bL . . 2.8 i ital + Labowr Capital/labour ratio
- where ‘min’ th - 3. No. Technique Cap!
> &L Q=bLn;Je1:lnii‘bft>Qa? utils%lower ofthe two terms, ak and L, That i, if aK 1 04 10 + 2 102
» »then 0= aK. If aK = bL, it would . ’ + 3 6:3
L are fully employed. Then the fixed capital labour ratio willbelxnzi?_ t;:/at both K and i glé i + 6 46
In contrastto a linear production fancti e '
- . tion, the fixed-factor- . : , + 10 3:10
function has a wide range of application in the real world JECtor Proportion prodjuction 4 oD 3 . : .
of production in which a fixed proportion of labouyr and - e can find many techniques The four hypothetical production techniques, as presented in T:_able 2.4, have been
Tun & taxi or to operate a photocopier, one needs onl capitalis fixed. Forexample,t© | - graphically presented in Figure 2.9. The ray OA represents a production process having
machine-labour proportion is fixed. Any extra faboyr Y one labour. In these cases, the a fixed factor-proportion of 10K:2L. Similarly, the other three production processes having
can find cases in manufacturing industries where would be redundant, Similarly, one fixed capital-labour ratios 6:3,4:6 and 3:10 have been shown by the rays OB, OCand
3. Kinked i . capital-labour proportions are fixed. OD respectively. Points 4, B, C and D represent four different production techniques.
J» Rinked Isoquants or linear Programming isoquants; Th By joining the points, 4, B, Cand D, we get a kinked isoquant, ABCD.
- production function (Figure 2.8) assumes that thera i + The fixed proportion Y] 242 ) . T _
and capital and labour can be combine 4 lere is only one technique of production, Each of the points on thelunkedlsoquantr?presentsacombmatmn of capital and
double the prodiuction, one Would fecas (;mly In a fixed proportion, It implies thatto labour that can produce 100 units of cor_nmod:lty X. 1f there are other processes of
(Figure 2.8) shows that there is only IOL n'“ © fa"llblmg both the inputs, K and L. The line OB production, many other rays would be passing througt} different points between 4 and B,
In real life, however, the busi € factor combination for B and C, and C and D, increasing the number of kinks on the isoquant ABCD. The
» iowever, the businessmen and . a given level of output- ’ L N
many, but not infinite, techniques of progyg; © Dl‘Ot.lucnon engineers find in existence resulting isoquant would then resemble t’t}e typical 1§oquant But tl%ere is .‘fidlﬁ‘erence—
. technique having a different fixed prg orl:ilcmg 3 gIven quantity of commodity, each each point on a typical isoquant is technically feasible, but on a kinked isoquant, only
. machinery available to produce a confmogi':yOEmputs. In fact, there is a wide ra;lge of l kinks are the technically feasible points.
of workers to work it. This number varies from I;Ch machine requires a fixed number The kinked isoquant is used basically in linear programming, it is, therefore, also
Persons can be transported from one achine to machine, For e, 40 called linear programming isoquant ot activity analysis isoquant.
taxis and 10 driye Place to anothey by two meth example, 0 p
" 1S, or (i iri . it
*different process of o (i) by hiring a bus and one driver, Bagp, oro L) 2 WD 1 2.3.3 Law of Returns to Scale
Handlooms ansg of production and hasa different fixeq pro. a‘fh of these methods is 2 ,
e can similarlp?i:;r looms are other examples of two g?;“ on of capital and labowt: ! Having introduced the isoquants—the basic tool of analysis—we now retum to the laws
each process hagin many such processes of production iferent factor proportions- ' of returns to scale. The laws of retumns to scale explain the behaviour of output in
8a different fixed-factor Proportiog, Mmanufacturing industrie . response 10 a propoftional and sin_:.ultaneous change in inputs. Increasing inputs
' | proportionately and simultaneously is, in fact, an expansion of the scale of production.
Self-Instructional . ' _ : T I ' S Seif-Instructional
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v - Theory of Production ‘When a firm expands its scale, i.¢., it increases both the inputs proportionately, Such inputs cannot be divided into parts to suit small scale of prc?duction. For example, Theory of Praduction

/ ' then there are three technical possibilities: half a turbine cannot be used and one-third or a part of a composite harv;:ter m;d ﬁ&'

! i i movers cannot be used. Similarly, half of a production manager cannot bt emp oy
@) Totaloutput may mcrease o th.an proportionately part-time employment is not acceptable to the manager. Because of indivisibility (_Jf

NOTES @) Total output may in proportionately machinery and managers, given the state of technology, they have to be en}ployed in NOTES
(iif) Total output may increase less than proportionately a minimum quantity even if scale of production is much_ less th@ the;gagty Oulptllit.
i i : Therefore, when scale of production is expanded by increasing all the inputs, the
Accordmgl ¥, t.here are_three kinds of refurns to scale: productivity of indivisible factors increases exponentially because of technological
! (@ Increasing returns to scale

/ onstan advantage. This results in increasing returns to scale.
| i frefuras o soele (ii) Higher degree of specialization: Another factor causing increasing returns to

(iii) Diminishing returns to scale scale is higher degree of specialization of both labour and machin:;y, which bec;lmes
i ith i i fproduction. The use of specialized labour suitable to

_ So far as the gequence of the laws of ‘returns to scale’ is concerned. the law of possible with increase in scale ofprocuction. . o
increasing returns to scale is followed by the law of constant and then%y’ th: 1:: of a particular job and of a composite machinery increases productivity of both labour and

diminishin is i it of i . Their cumulative effects contribute to the increasing returns

greturns to scale. This is the most common sequence of the laws. ;aiéﬁlepﬁ'eﬁﬁiiiﬂ’;?fym of specialized managerial personnel, e.g, administrative
. Letus oW explain the hWS.Ofmmms to seale with the help of isoquants fora managt;r production manager, sales manager and personnel manager, contributes a

o paAshge uputprodicton ' great dea,l in increasing production.

(iii) Dimensional relations: Increasing returns to scale is also a matter of dimensional

: relations. For example, when the length and breadth of a room (1_5 *x 10/ =150 5q. ft.)

proportion and output increases more are doubled, then the size of the room is more than doubled: it increases to 30" x 20/

1. Increasing returns to scale

When inputs, K and L, are increased at a certain
than proportionately, it exhibits increasing re

WO 1urns 1o scale. For example. i iti = When diameter of a pipe is doubled, the flow of water is more than doubled.
of both the inpits, K and L, are successively d ample, if quantities =600q. & When clametel . - :
o b oals e tOe yinoubled and the resultant output is more In accordance with this dimensional relationship, when the labour and capital are

i iltustrated in Figure 2.9, The movement from ng. The increasing retums 1o scale doubled, the output is more than doubled and so on

p(_)int a10 b on the line OB means

9 that input-combination ; 2. Constant returns te scale
IK+1Lto2K+2L. As . . bInation increases from '- ¢ v g
increases from 10 to 25 m:uit:f:f ;mefmpms’ output is more than doypled: it When the increase in output is proportionate to the increase in inputs, it exhibits constant
from point b to point ¢ in dicates s O oercert of 150 per cent. Similarly, the movement returns 10 scale. For example, if quantities ofboth the inputs, K'and L, are doubled and
output increases from 25 units 0 50 vaits, e, oo PV 2 ATeSult Of which the outputis also doubled, then the returns to scale are said to be constant. Constant refurms
more than the proportionate mmasem’i_fe;zy%&.op?r cent. Clearly, output increases to scale are illustrated in Figure 2.10. The lines O and OB are ‘productlines” indicating
inputs and output shows increasing ?”eturl:w t(; scaslfnd of relationship between the two hypothetical techniques of production with optimum capital-labour ratio. The isoquants

marked Q= 10, Q=20 and 0 =30 indicate the three different levels of output. Inthe
figure, the movement from points a to b indicates doubling both the inputs. When inputs
i are doubled, output is also doubled, i.¢., output increases from 10 t0 20. Similarly, the
movement from a to ¢ indicates trebling inputs—X increase to 3K and L to 3L. This
leads to trebling the output—from 10to 30.

Material 59

S |
Q . 4K
o i \ Product lines
. >: 3K <
¢ i
| 5 b a=s
i 8
\-
Fig. 2. . Q=25
%8 2.9 Increasing Retyyng 10 Scale 1K @
Factors behind i i |
ind increasing retyrpg to scale i ™~~1— q=10
There are at least three plausible reasons for increag; ; o ‘L 2 3 aL
(i) Technicai and e Mg returns to scale '3 Labour (L)
| and managerial indivisibilities: Certajn inputs. pore . | Fig 2.10 Constant Returns o Scale ‘ Self-Instructional
Selfnstrucionat * €qUIPMeNt and managers, used in the process of production are perboularly mechanical | |
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Alternatively, movement from point 4 to c indicates a 50 per cent increase in both
labour and capital. This increase in inputs results in an increase of output from 26 to 30
units, i.e., a 5Q per cent increase in output. In simple words, a 50 per cent increase in
_ mputs leads to a 50 per cent increase in output. This relationship between a proportionate
change in inputs and the same proportional change in outputs may be summed up as
follows.

1IK+1L=>10
2K+2L=20
3K+3L=30

/ Thiskind of relationship between inputs aud output exhibits constant returns 1o
scale.

The constant returns to scale are attributed to the limits i
scale. With expansion in the scale of of the economies of

production, economies arj
indivisibility of fixed factors, greater possi es anse from such factors as

3. Decreasing Returns to Scale

The ﬁrms are faced with deéreasing returns to seale
increase m mputs, X and L, leads to a lesg th,
example, when inputs are doubled and output i

returns to scale is in operation. The decreastp e than Couble
2-.11.{&5 the figure shows, when the inputs K
cor.nbmalfion is increased from 1X+ 1, o

d, then decreasing
 is illustrated in Figure
€., When capital-Jabour

g returns to scale i i
alldLaredgubled’
2K+2L th

Q=24
1K

A 4
Labour (¢}

Fig. 2.11 Decreasing Retypm 1o Seale

Causes of diminishing return to scale

The decreasing returns to scale are attributed to 'the qis?c-om_lmles of s::alstal];t;:
economists find that the most important factor causing dm_nmshmg retugsls ﬂcl) cales
‘the diminishing return to management’, i.€., managerial diseconomies. nseible of
the firms expands, managerial efficiency decreases. Apc?iiher factor rtezg;) ible fo
diminishing returns to scale is the limitedness or exhaustibility of the na ) ;gcause 0%
For example, doubling of coal mﬂgnnig plant n:)air tn;otto d;:::[’?et;lgs(i:;alsg;;]p:ﬂy g
imi sits or difficult accessibili deposits. A

ltilrzuﬁtid‘h;r? ;Sf;)eiion?aﬁiﬁ double the fish output because availability of fish may decrease

in the ocean when fishing is carried out onan increased scale.

2.3.4 Elasticity of Factor Substitution

. e LT
another—Ilabour for capital—with changing combination of inputs. o
The economists have devised a method of n-feasl-ll'mg the qegree ? fusgbfi?uu;t; (;3;
of factors, called the elasticity of factor substitution. The elasl;clty : ; (;(/L ) divided
is formall’y defined as the percentage change in the cagttc;l—:'ab (;:;:' :’; no(MTS) o
by the percentage change in marginal rate of technical subs > LBy

Percentage change in K/L
o Percentage change in MRTS

a(K/L) (K/L)
or O = 3(MRTS) (MRIS)

Since all along an isoquant, K/L and MR TS move in the same cllirection, the value
of ois always positive. Besides, the elasticity of SubStltlf.tlon (o) is ‘a pure numkam;i
independent of the units of the measurement of K and L, since both the numerator an
the denominator are measured in the same units .

The concept of elasticity of factor substijcution is grapl{ically presc?nted Em
2.12. The movement from point 4 to Bonthe 1soqt3ant IQ, gives the_ratlo fitl; cdiﬁgc u:;
A;‘RTS. The rays OA and OB represent two 'fecllmque.s of prot?mctlop wi - dierin
facsor intensities. While line OA indicates capital mter'iswe techmque,-lme 0 n ca_es
labour intensive technique. The shift ﬁ'Ol‘fl -OA to OB gives the cha‘nge. in factor' u}ten51ty.
The ratio between the two factor intensities measures the substitution elasticity.

Capita! {K)

o -
Labour {L}

Fig. 2.12 Grog hic Derivation of Elasticity of Substitution
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' roduction Function
i Theory of Production The value of substitution elasticity depends on the curvature of the isoquants. It 2.4.1 Homogenous P | 210, khassan
: varies between 0 and o<, depending on the nature of production function. It is, in fact, the In case of a homogeneous production function of_‘ degree 1 [Equauzﬁt e. ual’to e
production function that determines the curvature of the various kinds of isoquants. For exponent equal to 1, i.e., k= k', It means that if k l;?lsﬂ;ag eme;ﬁon f?mcnons need NOTES
exanple, in case of fixed-proportion production function [see Equation (2.8)] yielding an production function is homogeneous of degree 1. But, . I’Ioff’d“a degres less or
NOTES L-shapedisoquant, o'=0. Ifproduction fimetion is such that the resulting isoquant is linear not be homogeneous of degree 1. They may be ho:lnogllls o greater than 1. gLet us
(seeFigure 2.7), 0'=. And, in case of a homogeneous production function of degree than 1. It means that the exponent of k may be less fonction 15 said to be of degree
1 ofthe Cobb-Douglas type, o= 1. assume that exponent of kis r,-wl.lere r£l. Allil"’d‘“‘it.m11 es by a multiple of K°. That
' — rwhen all the inputs are multiplied by k and output increas
2.4 TYPES OF PRODUCTION FUNCTION B I 1 PR A = KK, D)=k O 212)
The laws of retums to scale may be explained more : i . i us of degree r. :
. precisely through a production tion (2.12), is homogeneo )
function. Let us assume a production finction mvolving tw ' ! ghap K and L) then fimotion { . tion (2.12), we can again derive the laws of returns to
and one commodity X. The production functio thg g Variable inputs From the production function >
' nmay then be expressed as
scale. _
Q.=f(K L) .29 () Hk>1andr<1,itreveals T:lecreasimg returns to ‘scte
where Qx denotes the qllantity of 00mm0dity X (fi) Itk>1 andr>1, itreveals mcreasiﬂg;:::n:: :;:::
) Letusalso assume that the prodyet; s : 8 If k> 1and r= 1, it means constant returns o
functonis sidtobe homogerge - v1'1111'10 uacl:ltlon funchon 1s homogeneous. A production (@i ider a multiplicative form of production fimctioni.e.,
and th : e all the inputs are increased in thy roportion For example, consi
¢ proportion can be factored t ; : e samep . = K025 050 ...(2.13)
proportion sa, yandouer l’e(:: ~And, ifall the inputs are increased by a certaid Q _ b a multiole of i then,
said to be homogeneous of degree 1 Tziss];:: s;m € proportion (k), then production 13 I K and L are multiplied by k, and output increases by a multip
-. as follows, ' 0! production function may be express = (kK)** (KL)*
| hQ = (kK)
|
| kQ =S (KK, kL 10) : t k, we get,
1 o i ) 2 By factoring out k, we g hQ = e [ [95)
| Ahomogeneous prodyct; : &1 = k075 [K®% L% -(2.14)
| implies consiang mﬁmtoscafeon ﬁm;tlon of degree 1, g given in Equation (2.10) Thi that r< 1 and, thus, h<£.
:. L, byamultiple of , increases ouiput, Q On(2.10) shows thag Increase in inputs, K b In Equation (2.14), h=k>" andr=0-7z- . [?: anr;ums toscale.
| refurns to scale. 0¥ the same myltiple (k). This means constan* Production function (2.13), therefore, shows ec’f“" g
gt ST returas 0 gcale Ay not be apyn); _ Now consider another production function givenas:
P I;;meputs Kand L in the gy, aﬂﬁ;ﬁg’e eallthe lovels of increase Q=KrLE XS +4213)
. Tetumns to scale, L On ma ini ing O - . . ; .
Check Your P mcreasedbyacemjnpmpo:ﬁoll 0‘:1:;:“ ‘:r’ords-, it is quite likdyﬁ::ﬁ;?:ﬁ:ﬁ:tsgar e | IfX, L and X are multiplied by k, 0 increases by a multiple of  then:
41 Eress Forexample, ifautheinp]marc doub may increage more or less than £t nately: hQ = (kK)** (KL)\% (kX)>S0
Listthe by less than led, the output pygy o proportio '
assumptions o y ormore than double, The,, "4y 10t be doubled— it may jncreas? : :
whi ) the Product; . 1L may . By factoring out k, we get: J5 7125 Y05
dim::;“‘w of on function may be expressed as* hQ = FO75125030) (K035 [125 x0.501
; g returng hQ = ! = J25 (KU 50
) lfw:as::.eg where h denotes h-timeg increase O, =f(kk, kL) L@ = J25 [KO75 [125 X050] .
. y capital . a re . . .
remmain undemtilized fev 'L'];lcsptll;optgrrtlon h may be greater tl;,an ke 31'1113‘; Of &-times Increase in inputs, K 8ﬂfl Here h= k> where 2.5=rand r_>‘1. Soh>k. ?herefor?, funcjlon (2.153 gives
mlt:bou; is less € three laws of returng 1, scale: qual to £, o egq than £. Accordingly: it increasing returns to scale. Sinilarly, if in aproduction function, h=k"and r=1, the
; N . : .
nwwmm () Ifh=jk, production function reveals congtap production function gives constant returns to scale.
6. m:ui:mem@m ((u; ﬁ:ﬂc, Itreveals increasing rerurus o g Teturns to goqle, | 2.4.2 Cobb-Douglas Function and Derivations
. ) Ifh <k, it revealg ' , o .
productivity? e — decreasmg retrns to seqle One of the widely used production functions is the power function. The most popular
7. Whea do firms face aspec een elaborated i | i ion of this category is ‘Cobb-Douglas Production Function’ of the
decreasing returns to Inthe following section | goducnon function o gory g
scale? n o b -++(2.16) Self-h rrnc!l !
= a natrucions,
]i Q=AKL A?ab:am: 63
Self-Instructional '
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where A4 is a positive constant; g and b are positive fractions; and 5=1—a.
The Cobb-Douglas production function is often used in its following form.
Q=AK* L'~ .2.17)
Properties of Cobb-Douglas production function
A power function of this kind has several important properties.

First, the multiplicative f f .
linear form as: P ¢ form of the power function (2.16) can be changed into its log-

logO=log4+alogK+blogL

. __— ...(2.18)
In its logarithmic form, the function becomes sj (
estimated using linear regression analysis, s simple to handle and can be empirically

Second, power functions are homogeneo
the sum of the exponents aand b, ]faib: f,sul'ﬁf the degree of homogencity is given by

of degree 1 and implies constant returns o sca]éh € production function is homogeneous

Third, parameters a and b represent the elastio:
: elastici i i
L respectively. Tﬁ:;);;gut elatls)ticity w-eﬂicimﬁg;iimtfg;g&fm mguieliizneg
in output 3s i ey e
aresult ofa given change in k. keeping L constant.

ek=-§%}% = K
. (2.19
By differentiating the * 0 @1

productic ion D=
the result in Equation on function 0= g6

2.19 . w .
(2.19), we can fmd the elastiCity co-eﬁici::ltl:ow: llsxi;s‘ut::;t;t -
: :
By sub ' ok "adK* b
Y substituting the values forQa
and 00/9K in Equatj
| ation (2.19), we get:

ek=aAKD-l Lb[--—-'..K_____J
=g

Thus, output-elastic : AKp . (2:20)
1o show that 5 is the ¢las o cient forKis a.
Fourth, constants ticity co-efficient of oOutput fo:)rslfime Procedure may be adoptod
aand bre )
Q. The share of K in is giggisﬁ';t the relative share of inputs, d t
s»&and L, in total outp®
80
» - _ahE . K
Similarly, the share of 1, iy Qis given by
Q.
oL L

The relative share of Kin Q canbe obtaineq
med ag:

XL gL etk
oL Q w =q

Q

‘——

Finally, Cobb-Douglas production finction in its general form, O =K L= implies that at
zero ¢ost, there will be zero production.
Some Input-Output Relationships

Some of the concepts used in production analysis can be easily derived from the Cobb-
Douglas production function as shown below.

(i) Average product (4P)of Land K:
: AP = A (K/L)"*
AP, =A(LIK)'

(if) Marginal product of L and K-
MP,=aA(KILya=a(Q/)

MP.=(a-1)A(LK)a=(1-a) QK
(iif) Marginal rate of technical substitution:

_ME, _|_a K

MRTSL',_WK [l_a L]

9.4.3 CES Production Function and its Properties and Derivation
of Leontief Function

In addition to the Cobb-Douglas production function, there are other forms of production
function, viz., ‘constant elasticity substitution’ (CES), ‘variable elasticity of substitution’
(VES), Leontief-type, and linear-type. Of these, the constant elasticity substitution -
(CES) production function is more widely used, apart from Cobb-Douglas production
function. We will, therefore, discuss the CES production function briefly.

The CES production function is expressed as:
' Q=AlaK?+ (1 - )18 «(2.21)
or 0 =Alal?+ (1 — )K"
(4>0,0<a<1,and f>-1)
where I = labour, K = capital, and 4, ¢ and B are the three parameters.

Animportant property of the CES production function is that it is homogeneous of
degree |. Thiscanbe proved by increasing both the inputs, X and L, by a constant factor
and finding the final outcome. Let us suppose that inputs K and L are increased by a
constant factor m. Then the production function given in Equation (2.21) can be written
as follows. ‘

Q' = Afa(mKy?+ (1 - @) (mL)-#)-# ~222)
=A[m® {aKP+(1 - o) L-F}]-VB
=(m A" AlaK -B+ (1 - a) L-8]-v#

Since the term A[aK ~#+(1— @) L"?]-"#in Equation (2.21) = Q, by substitution, we
get: ’

0'=mQ
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Thus, the CES production function is homogeneous of degree 1.

Given the production function (2.21), the marginal product of capital (K) can be

obtained as:
39_a [oT"
8K A |k
and of labour (L) as:
30 _ 1-_'1.[9_ i
S 4 | L

The rate of technical substitution (RTS) canbe obtained as:

B4l
Rrs =2 [L]™"
l-a| K

Merits of CES production function

CES production function has certain
advantages over th
€ other functions:

n function

returns tq scale

e Itis amore general form of productiop
® It can be used to analyse all typeg of

test. In other words

that it is fiifﬁcult to generalize thig fun.
iroductlon function, Parameter f§ ¢
and L. When there istechnologicalch e sk

parameter fmay be affecteq by both the ;
Provide a measuyre to Separate the effects ¢ i

2.5 SUMMARY

In this unit, you have leamt that:

® Production ionj
Mor function i 4 Mathematicy) :
_ e specifically, a pro duction Presentation of
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o el'] Inputs and Output in the form gt{lastates tl?e t
real-life production function jg getie I equation, 5 table or a graph
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Material, (v) time, and (vi)
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® Land and buildin. .
hence they do notge(rl;gr) la.: | Puts, are gong or th
and building are not g g the aggregate Productioy, ¢ mOMY as a whole, and
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Individual firms, land ang building - ividua] frp p ek %
Ing ar Orindustry. In the

® Long-runis a period in w ¢ lumpeg With ‘capita»

hich Supply of b
0
long-run, therefore, the firm Canemploy m;};;f}%oﬂ?" apitalis e
ca '

Pital ang labour,

EEEEEEEEEE——

o There are two kinds of production functions:
o Short-run production function
o Long-run production function

e Anisoquant is a very important tool used to analyse input-output relationship.

e The laws of production state the relationship between output and input. In the
short-run, input-output relations are studied with one variable input (labour), other
inputs (especially, capital) held constant. The laws of production under these
conditions are called the ‘laws of variable proportions’ or the ‘laws of returns to
avariable input’.

e Given the employment of the fixed factor (capital), when more and more workers
are employed, the return from the additional worker may initially increase but will
eventually decrease.

e One of the important factors causing increasing returns to a variable factor is the
indivisibility of fixed factor (capital). The minimum size of capital is given as it
cannot be divided to suit the number of workers.

e The law of diminishing returns is an empirical law, frequently observed in various
production activities. This law, however, may not apply universally to all kinds of
productive activities since it is not as true as the law of gravitation.

e The marginal revenue productivity is the value of product resulting from the
marginal unit of variable input (labour).

e The technological relationship between changing scale of inputs and output is
explained under the laws of returns to scale. The laws of returns to scale can be
explained through the production function and isoquant curve technique.

e An isoquant curve can be defined as the locus of points representing various
combinations of two inputs—capital and labour—yielding the same output.

e [soquants, i.e., production indifference curves, have the same properties as
consumer’s indifference curves.

e The intersection or tangency between any two isoquants implies that a given
quantity of a commodity can be produced with a smaller as well as a larger input-
combination. This is untenable so long as marginal productivity of inputs is greater
than zero.

e Between any two isoquants, the upper one represents a higher level of output
than the lower one. The reason is, an upper isoquant has a larger input combination,
which, in general, produces a larger output. Therefore, upper isoquant has a higher

level of output.
e Economic region is that area of production plane in which substitution between
two inputs is technically feasible without affecting the output.
e The kinked isoquant is used basically in linear programming, It is, therefore, also
called linear programming isoquant or activity analysis isoquant.
e There are three kinds of returns to scale:
o Increasing returns to scale
o Constant returns to scale
o Diminishing returns to scale
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i 1ONS’ Theory of Production
4. The law of diminishing returns is based on the following assumptions:
Theory of Production ® The constant returns to scale are attributed to the limits of the economies of

(i) Labouris the only variable input, capital remaining constant
scale. With expansion in the scale of production, economies arise from such_factors (i) Labouris homogeneous
as indivisibility of fixed factors, greater possibility of specialization of capital and (i) The state oftechnology is given NOTES
labour, use of more efficient techniques of production, etc. ) Tl s it Given
Ro R s noed wih decreasing returns to scale whena CoLlAm propOrtianalY fthe important factors causing increasing returns toa Variabie_fac_tor is thf:
increase in inputs leads toa less than proportionate increase in oyt > OT ; itbiiity gf fixed factor (capital). The minimum size of capital is given ;s it
indivis : :
® A production function is said to be homogeneous when all the inputs are increased cantiofbe divided 1o siitthe num]::ﬂ Ofworl'(e.rs- Therefore, iflabour is less than
in the same proportion and the proportion can be factored out, its optimum number, capital remains underutilized. s o
o e
® One of the widely used production functions is the power function. The most 6. The marginal revenue productivity is the value of product resulting from
popular production function of this category is ‘Cobb-Douglas Production ' marginal unit of variable input (labour). : :
i 7. The firms are faced with decreasing returns to scale when a certain proportionate
. L . The . : : )
Ij ® Inaddition to the Cobb-Douglas production function, there are other forms of increase in inputs leads to a less than proportionate increase 1'n output - :
| produc'ﬂ_on flmcnom viz., ‘cou:';tant elasticity substitution’ (CES), ‘variable elasticity 8. A production function is said to be homogeneous when all the inputs are increase
of substitution’ (VES), Leontief-type, and linear-type, e It)he same proportion and the proportion can be factored out.
:,-' © CES production function has certain advantages over the other functions: 9. One of the widely used production ﬁmcti.ons T ﬁg:jcn?in. Tf‘Li:gch:)(:ls’t
.' 0 Itisamore general form of Production functiop, ' popular production function of this category is ‘Cobb-Douglas produc o'n .
oigbeniedin o el ypes ofreturns to scale 10. CES production function has certain advantages over the other functions:
© Itremoves many of the problems involved in the Cobb-Douglas production (i) Ttisamore general form of production function.
function, . d to analyse all types of returns to scale.
(ii) It can be used to analy: . s wrodustionl || =
2.6 KEY TERMS fonchion.
T ok
© Production function: [t isa i . . S
Marsnoificaily produ::?é]:lelﬁl:zm'al Presentation of input-output relationship- 2.8 QUESTIONS AND EXERCISE
D : ction states the technological relationship
L1nputs and output in the form ofap -
o] ; €quation, a table gr 5 graph. Answer Questions
Soquant: An isoquant ig 4 Very importang Short-Answe " !
relationship, Nt tool used tq analyse inpllt-output L. Why s a real-life production function complex? What does it include?
LA ; : : : ? What
® Empirical law: Laws thy are verj : - ion, in case of two variable inputs, expressed?
: erifiab] ; a production function, _ ) $
€Xpeniment are called empirical |ay, € Or provable by means of observation Of 2. ig\:;l ;Src§SODS for excluding other inputs in the production function?
® Marginal revenye roductivigye 1 : : duction functions. What are they?
TS et ofva:i-fbl tuctivity: It s the Value of prodyet resulting from the 3, There are two kinds of pro et i
I : € Input (Iabour), & 4. What does the law of diminishing returns state”
® Isoquant curve: It ca e defineq ' i e S te in agricultural production
inati 5 ast : . - shing returns found to operate n agri
combinations of two nputs—capita] amli1 fa:;ﬂis e TRpesne g vahow R WhYIls ﬂ:e lt;wnoiidilﬁgétrialgproduction
—Yielding , t. more regularly tha ' o
2.7 s - nt curve? How is it different from an indifference curve?
-/ ANSWERS TO ‘CHECK YO 6. What is an isoqua : )
e UR PROGRESS’ 7. What are the three kinds of returns to scerle. | | '
L. Production function is mathematicy] p 8. Determine whether the following production functions show constant, increasing
: resentat; ! ; : Tmin
More Specifically, a production function st;[al:atmn Of input-output relationship- or decreasing returns to scale:
between inputs ang output in the form of ane cs tti;xe technological relationshiP (@) Q = [060 godo
; b ua
* oong Tunisa periodin which gypply otboth gy 1 g3ph (8) 0 = 5K [03
long-run, therefore, the firm can employ more fburﬁnd Capital is elastic. In the (c) O=4L+2K
. C : . . J
3. Anisoquantisa very Mportant tool uge ¢, analyse i g 9. Listthe merits and limitations of CES production function.
yse Nput-outpyt relationship.
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: Factor Prici
: . 3 . ! UNIT 3 THEORY OF COST AND | orimee.
L Dlscjlss production function as a mathematical presentation of input-output %
relationship. Also, discuss its types. x FAC TOR PRIC ING
NOTES 2. Descn’llfthe short-run laws of production and the law of diminishing returns toa : NOTES
vanable input. _ ' Structure
3. Explain the term isoquants and its properties, 3.0 Introduction
4. Assessthe other i il : . 3.1 Unit Objectives
isoquant, ¢ other degrees of substitutability of isoquants excluding the convex 32 Derivati'on of Cost Function from Production Function
5. Distinguish betweenla: 321 Short-run Cost-output Relatiog:s. o
Dl gt o s 1 GGt
6. What are the factors that i : 3.3 Technical Progress: Hicksian Version
for diminishing retums mcm‘?mmg returns to scale? What are the reasons 331 Harrodian Version of Technical Progress
.. 3.4 Theories of Distribution
';- Critically analyse the elasticity of factor substitution. 341 Margin al!h Productivity Theory
. Di ot : 342 Euler’s Theorem
9 mmm; tyge:;)-fproductlon function. 343 R’ic:;ian Theory of Income Distribution
- dlus e Cobb-Douglas producti . 14’ Th
fimction? Bl production function. Whatarcthe properties of this _";312 ﬁ‘l;lﬁf,r»SSSa;'f,ﬁ? Investment Model of Distribution and Growth
3.5 Summary
29 FURTHE : . 3.6 Key Terms
R READING 3.7 Answers to ‘Check Your Progress’
o - 3.8 Questions and Exercises
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BSusiness Decisions, 2nd Edition, New De mics: An Economic Foundation national income. For example, the share of labour income in the national income equals
Mmsﬁeld,E.;WB.Auen;N A.Dol thi: Biztantra, the national average wage rate multiplied by the number of workers. Thus, the theory of
Theory, Applications and C. andK. Weigelt. 2002. ang factor pricingalso explains how national income is distributed between the various factors
P ases, 5th Bdition, gerial Economics ; i e theory of factor pricing is also known as theory of
eterson, H. C.and W.C - NY: W. Orton &C of production. Therefore, th Ty pri :
earson Educat; -Lewis. 1999. Manageriq Economi ° distribution. In fact, theories of factor pricing were developed to answer the question
Salvantore : .cauon, toe. "ics, 4th Bdition. Singapor® ! how national income is distributed between the factors of production. Distribution of
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of national income classifics the society among the various income groups, e.g., high
! income, middle income, and low income groups. This kind of income distribution has a
! greater relevance in the context of social justice and social welfare. _
1 The theory of factor pricing is not fundamentally different from the product pricng.
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and supply forces. Though there are differences in factors which determine demand for
and supp_ly of commodities and of factors of production. Demand curves for both
con?modlﬁes apd factors are derived demand curves. While demand for a commodity is
denve?d tf’rom ;Ls margm(l:ll e:;ri{ig’ ;:hcdule, demand for a factor is derived from its
marginal proauctivity scheaule. There are, however, differences on the supply side.
While supply of a product depends mainly on its marginal cost, the supply ofg'gc{ors of
producnw duct gln dependsona number of fa_ctor.s which vary from factor to factor, In this unit,
e scuss the theories of factor price determination based on demand for and
supply of the factors and the derivation of the cost function from production function.

output (). Buti¢ on tells only that there ig o <oy
isapositive relatiﬁhjIlot tell the nature °fmlaﬁ0§;eh; Sarelationship between 7C asd
Pbetween ICand g, coy fan It’ibetween TCand Q. Since the"
- ’ C R
C=1(Q), ATCIAQ> ¢ Onmust be written as:
This cost function m
. . eans that 7¢
causes increase in 7C. Th, - depends oy .
depends on the product ang tl:geland extent of thisQrealI;(tii fat Increase in output @
constant rate in case of clofheg, . 2- FOF XAmple, cost op P DetWeen 7C and 2
materials and labourheggr. - 20 building g POduction increases 2

. . ME SCare . 8
atncreasing rate, In ¢ " Scarce as productiop i, Siventhe technology, In case 8

. -1 Case of agricyl 38, CD . -
del;r.easlng rate and then ay i:;reat;,llr,?l Products, cogt oL Production mcgﬁ
relationships are estimated on the bg 0%. 212, When thege thye, l?ilxl) increases %" )
kinds of cost functi ds of TC am

. . rodaet:
onsemergeas given in taple | " 24 ¢0stdata, three differe”

3.1 UNIT OBJECTIVES IR
After going through this unit, you will be able to:
» Derive cost function from production funetion
: :s:e:n the chks.ian and Harrodian versions of technical progress
. ) Exilain ttl]:e Eargnal productivity theory and Eyler’s theorem
e Ricardian theory of; istributi i
e DiscuseKaddon o infy Income distribution and jts implication
) Exlesclamuss o ving investment model of distribution and growth
ecki’s theory of income distribution
3.2 DERIVATION FUN
OF COST -
PRODUCTION FUNCTION C1ION FROM
Costﬁmcﬁonisasymbolic —
) statement of th, i
output. In its generaj it i © *echmological . ! ;
cxpressed alse g f:::](;flt s expressed by an equ;et;zzonéhp bewve.e“ cO:t:ﬁe
algebraic equation formg of c:s:iiliﬁdule 20d 2 graph, Iy fact .tal:slt flmctl‘;:} cl an
sgcbric ctio : » tabular, graphical,
ing by its genera] form, tota] ot (TCI'I)?E:E COflVerted in the form of each othe®
. O 1S expressed as follows.
This form of cogt functi

Table 3.1 Kinds of Cost Functions and Change in TC

Nature of Cost Function Cost Function Change in TC
Linear TC=a+b0 7C increases at constant rate
Quadratic TC=a+bQ+ R TC increases at increasing rate
Cubic TC=a+b0-0*+Q | TC increases first at decreasing rate than at
increasing rate

These cost functions are explained further and illustrated below graphically.

3.2.1 Short-run Cost-output Relations

The theory of cost deals with the behaviour of cost in relation to a change in output.
In other words, the cost theory deals with cost-output relations. The basic principle of
cost behaviour is that the fotal cost increases with increase in output. This simple
statement of an observed fact is of little theoretical and practical importance. What is
of importance from a theoretical and managerial point of view is not the absolute
increase in the total cost but the direction of change in the average cost (4C) and the
marginal cost (MC). The direction of change in AC and MC—whether AC and MC
decrease of increase or remain constant—depends on the nature of the cost fanction.
The specific form of the cost function depends on whether the time framework chosen
for cost analysis is short-run or long-run. It is important to recall here that some costs
remain constant in'the short-run while all costs are variable in the long-run. Thus,

depending on whether cost analysis pertains to short-run or to long run, there are two
kinds of cost functions:
(i) Short-run cost functions, and (ii) Long-run cost functions
 Accordingly, the cost output relations are analysed in short-run and long-run

framework. In this section, we will analyse the short-run cost-output relaﬁops by usﬁ;g
cost function. The long-run cost-output relations are discussed in the following section.

Cost Concepts used in Cost Analysis

Before we discuss the cost-output relations, letus first ook at the cost concepts and the
components used to analyse the short-run cost-output relations.

The basic analytical cost concepts used inthe analysis of cost behaviour are total,
average and marginal costs. The total cost (TC) is defined as the actual cost that must
be incurred to produce a given quantity of output. The short-run T7C'is composed of two
major elements: (i) total fixed cost (TFC), and (ii) total variable cost (TVC}. That s,
in the short-run, ' |

TC =TFC+ TVC “.(3_1)

As mentioned earlier, TFC(i.e., the cost of plant, machinery building, etc.) remains
fixed in the short-run, whereas TV C varies with the variation in the output.

For a given quantity of output (0), the average total cost (4C), average fixed cost
(AFC) and average variable cost (4¥C) can be defined as follows:

TC TFC+TVC

S0 o
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TFC
Y

AVC ="
S g

AFC =

and AC =AFC+AVC (3.2)

Matginal cost (MC) is defined as the change in the total cost divided by the
change in the total output, i.e.,

ATC
MC=%0 -(33)

ot as the first derivative of cost function, i.e., %T—C- i

NOtCﬁlﬂtSiﬂcedTC=ﬂTC+AWCand,imheshm_ _
ATC= ATVC. Furthermore, under the marginality Tun, ATFC =0, therefore,

con - - ]
Now we tum to cost finction and derivation of cost mﬁt’w“m“g 1, MC=4TVC

Short-run Cost Functions and Cost Curves

The cost-output relations are detemmineqd bythec . L
cost curves. The shape of the cost curves g 0st function and are exhibited through

: : | epends on the nature of the cost function
m&zﬁgcm‘: &otalll; l° cost data of the firms. Giyen the cost data,
curves, The cost curves m:ﬁuceg ‘l‘) ;’i:f::‘-fy offorms, yielding different kinds of cost
illustrated below, %ar, quadratic and cubic cost functions ar¢

1. Linear cost function: A linear cost function takes the follow: fi
owing form.
IC=a+bQ i

Note that since ‘»*is a co
of a linear cost function, st factor, MC remaing constant throughout in 635
Assuming an actual cogt function
IC=60+10Q
the cost curves (TC, TVC and TFC) are

Given the cost function (Bquation

given ag:

Braphed in Figyre 3.1
3.5),

60
Ac=2
0 10

Output

_ Fig. 3.1 Linear Cost Functions

Figure 3.1 shows the behaviour of TC, 7VCand TFC. The straight horizontal line
shows TFCand the line marked T¥C = 10Q shows the movement in TVC. The total cost
function is shown by 7C =60+ 100.

More important is to notice the behaviour of 4C and MC curves in Figfxre 3.2.
Note that in case of  linear cost function MC remains constant, while 4C continues to
decline with the increase in output. This is so simply because of the logic of the linear
cost function.

— AC
10. MC

O~ 1 2 3 4 6§ 6 7 8 8 10 1

Fig. 3.2 AC and MC Curves Derived ﬁ'bm Linear Cost Function
2. Quadratic cost function: A quadratic cost function is of the form:
TC=a+ b0+
where a and b are constants.

Given the cost function (Equation 3.6), 4C and MC can be obtained as follows.

.{3.6)

_TE___cc+bQ+Q‘

a
= =— t+b+
AC 0 a 0 Q (3.7
Mc=25 = p+20
EY .(3.8)
Let us assume that the actual (or estimated) cost function is given as:
TC=50+50+ (3.9

Given the cost function (Equation 3.9),
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{ Facior Pricing AC= % +Q+5 and MC= 5@ =5+20 80 -
;rf . ?0 —
The cost curves that emerge from the cost function (3.9) are graphed in VG NOTES
NOTES Figure 3.3 (a) and (). As shown in panel (a), while fixed cost remains constant at 50, 60 —
TVC is increasing at an increasing rate. The rising T7C sets the trend in the total c-;ost 50 -
(TC). Panel (b) shows the behaviour of AC, MC and 4VC in a quadratic cost function. g
Note that MC and 4VC are rising at a constant rate whereas AC first declines and then 40 —
increases.
a0 —
200 - (a) 20 -
180 | E €0 ® o TFC
160 - 504
g 140 - %’ 40 o /1 ! ! ! 1 T 1 ’ '
g :ﬁg : 2 2 4 6 8 10 12 14 16 18
T 80 g 1 Output
g § . ¥ Fig. 3.4 TC, TFC and TVC Curves
‘;" 1 Z 10 'AVC
“ 0t r——————, —y———T" Table 3.2 Cost-Output Relations
12345878 g10M1 MC
Output (0) | Output (Q) 0 FC TVC C AFC A ':; p.
. 6
Fig. 3.3 COS‘ Cm‘ves Den‘vea‘ﬁom a Quadratic Cost F“ncﬁan (.U (2) (3) (4) (5) ()
. ion* : . . 0.0 10.00 _ _ _— —
3. Cubic cost funetion: A cubic cost function 1s of the form: ? :g 515 15.15 10.00 5.15 15.15 5.15
IC=a+bQ-cQ+ o . G 10) 2 10 8.80 18.80 5.00 4.40 :.:g ;ﬁ:
. rel 333 3.75 : -
.where a, b and ¢ are the Parametric constaptg, 3 10 i ; .z(s] 2 .2(5) - o s s
From the cost function (3.10), 4 4 0 ' ' 200 275 4715 095
10}, . 75 23.75
'. IC a+b and MC can be derived a5 follows. 5 12 :i :0 24.40 1.67 2.40 407 0.65
Ac= EEM =2 6 :0 1 5.05 25.05 143 215 358 0.65
o g "b-co+ : 10 16,00 26.00 1.25 200 325 095
9TC -’ ' L1 195  3.06 1.55
amd MC=—Z<p_ ; 17.55 27.55 :
C ) b-2c0+ KTo g ; 190 :g 20.00 30.00 1.00 2.00 3.00 2.45
Letus suppose that the cost ion 3365 0.90 215 3.05 3.65
: .. 10 23.65
4 _ TC= 104600008, function i “Mpirically estimated ag; 11 10 28.80 38.80 0.83 2.40 323 5.15
_ : @ +0.0508 - o 12 ” 1575 4575 0.7 275 352 695
Given the cost function (3.12), the TYC funstio . " 13 10 44.50 54.80 071 320 391 9.05
T¥C=6Q- 0.90*+0.050 " canbe derived ag; “ 66.25 0.67 3.75 442 11.45
0508 12) 15 10 56.25 ) 41s
The TCand TVC, baseq on Equat; e i 16 10 70.40 80.40 0.62 450 S 14
cculated for 01 to 16 and pregeyeg g e, 11 20 (3.12), respectively. have b | derive the behavioural equations f
graphically presented ig B Presented In Table 3.1. The TFC: T;pecnve ¥s a ! From Equations (3.11) and (3.12), we may derive the behavioural equations for
Whole range of outpyt, ang fé’.fif s the figure shows, Tre rec and Tg h?ivfor ¢ | AFC,AVCand AC. Letus first consider AFC.
curve shows that the tota) variabl’e’takes the form of  py o ]jnmamzspgeThe e | (a) Average fixed cost (AFC): As already mentioned, the costs that remain fixed for a
an increasing rate wity the increase(;giilﬁfﬂ IncCreases a 5 demeasiiq:-ate a.nd then® certain level of output make the total fixed cost in the short-run. The fixed cost is
from the slope of the T7C curve, The < output, The rate °fincreas§ canbe obtaiﬂed represented by the constant tenn ‘a’ in Equation (3.10)and g=10 as given in Equation
the law of increasing and dimiicpi . Po oD Ofchange ip the TVCstems directly 0% (3.11). We know that: _
. . ev * . ’ |
Iargerquagtlfleg of variable 1puts are require ¢, ral;able Mputs. As output mcreases’ | _[FC w(3.13)
due fo diminishing retums, This causes a syhg eql?e;; ce the same quantity of outP . AFC = 7 Self-Instructional
producing the same output. fcrease in the variable cost ;
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AFC = — . (3.14)

Equation (3.14) expresses the behaviour of 4FC in relation to change in . The
behaviour of AFC for Q from 1 to 16 is given in Table 3.2 (col. 5) and presented
graphically by the AFC curve in Figure 3.5. The AFC curve is a rectangular hyperbola.

(b) Average variable cost (AVC): As defined above, 4V'C = TVC/Q. Given the TVC
function (Equation 3.12), we may express AVC as follows. '

_ 60-09G" +0.050°
Q

=6-0.90+0.050" .(3.15)

Having derived the AVC fanction in Equation (3.15), we i i

_ \ . -13), we may easily obtain the
b?hawqour of AVC in response to ch:.mgc in Q. The behaviour of AVC for QY= 1to 16is
given in Table 3.2 (col. 6), and graphically presented in Figure 3.5 by the AVC curve.

AVC

167
MC

AFC, AVC, AC and MC

AC
AVC

. AFC
4 6 8 10 12 14 16
. Output
. 3.5 Short-run AFC, 4V, 4¢ and MC Cupy,
es

: minim is es
accomplished by di " "mE w _;': (‘;slrgte of decreage eéualz';iza;'ﬁ?:::be
value of @ can be obtained as: 1S)and setting it equal to zaero..Thus critical
Critical value of _ urc

o g ~"09+0100=¢
0.10Q =09
Q=9
In our example, the critical v:
] ’ow ’ alue Of = i
The AVCis minimum (1.95) at output 9, Q=9. This can be vetified from Table 3-1-

of 0 —-9¢*-100 =0 -(3.17)

Tc
(c) Average cost (AC): The average cost (AC) is defined as 4AC= -Q—
Substituting Equation (3.11) for 7C in the above equation, we get:

10460 -090" +0050°
- 0

AC

= % +6-0.90+0.05C (3.16)

The Equation (3.16) gives the behaviour of AC in response {0 cl.lange in Q. The

behaviour of AC for @ =1 to 16 is givenin Col. 7 of Table 3.2 and graphically presented
in Figure 3.5 by the AC curve. Note that AC curve is U-shaped.
Minimization of AC: One objective of business firms is to minimize AC of their product
61', which is the same as, to optimize the output. The level of output that minimizes AC
can be obtained by differentiating Equation (3.16) and setting it equal to zero. Thus, the
optimum value of Q canbe obtained as follows.

94C _10 _,9.010=0
0

When simplified (multiplied by () this equation takes the quadratic formas:
~10-090*+0.10°=0

By solving equation (3.17) we get 0=10,
Thus, the critical value of output inrespect of AC is 10. That is, 4Creaches its
minimum at 0= 10. This canbe verified from Table 3.2.
) Marginal cost (MC): The concept of marginal cost (MC) is useful I-)al'ticl}lal'ly in
gc)onoan?: analysis. MCis technically the first derivative of the TC function. Given the
TC function in Equation (3.11), the MC function can be obtained as:

MC= %%C- ~6-180+015¢8 (3.18)
Equation (3.1 8) represents the behaviour of MC. The behaviour of MC for =1

to 16 computed as MC=TC-TC, s given in Table 3.2 (col. 8) and graphically
presented by the MC curve in Figure 3.5. The critical value of O with respect to MC is

6 or 7. This can be seen from Table 3.2.

3.2.2 Cost Curves and the Law of Diminishing Returns

Now we return to the law of variable proportions and explain it through the cost curves,
Figures 3.4 and 3.5 represent the cost curves conforming to the short-term law of
production, i.e., the law of diminishing returns. Let us recall the law: it states that when
more and more units of a variable input are applied, other inputs held constant, the
retumns from the marginal units of the variable input may initially increase but it decreases

eventually. The same law can also be interpreted in terms of decreasing and increasing |
costs. The law can then be stated as, if more and more units of a variable input aré {

applied to a given amount of a fixed input, the marginal cost initially decroases, but
eventually increases, Both interpretations of the law yield the same infrmation—onen
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terms of marginal productivity of the variable input, and the other in terms of the

marginal cost. The former is expressed through a production function and the latter
through a cost function.

Figure 3.5 presents the short-run laws of retum in terms of cost of production, As
the figure shows, in the initial stage of production, both 4FC and AVC are declining
because of some internal economies. Since AC= AFC + AVC, ACis also declining. This

shows the operation of the law of increasing retums to the variable input. But beyond a

certain level of output (i.e., 9 units in our example), while AFC continues to fall, AVC

starts increasing because of a faster increase in the TVC, Consequently, the rate of fall

in.AC decreases. TheACreac!m its minimurm when output increases to 10 units. Beyond
this level of output, 4C starts increasing which shows that the law of dimj ishing returns
comes into operation. The MC curve re

presents the change in both
curves due to change in output. A downwar : 8¢ 1n both the TVC and TC

behaviour may now be summed up as follows:

(a) Over the range of output both
AC=AFC+4VC. put both AFC and 4¥C fall, 4¢ also falls because

() When AFC falls but A¥Cincreas

es, i
in AFCand 4VC. change in 4C depends on the rate of change

() decrease in AFC> increase iy AVC, then 4C falls
(#) If decrease in AFC = increage in 4 VC, AC remains constapg

m 1
the case of MC'the decreasing Mgii;i j'o:ta;:r u;&ia;;that of AC, because in
unit while, in case of , atributed to a single marginal
the entire output 'I?hfc;: the decreasing marginal cost j di:;nhgil: d over
A + HCTRI0re, 4C decrepgeg ata low wedove
(i) Similarly, when Mc increases, 4C o rate than MC.

L, also in
the reason given in (). There is, ho creases but at a lower rate for

Lo W

relationship does not exist, Co °VeT, Arange of output over which the
mpare the behay:

range of output from 6 to 10 ypj ehavi

: our of MC and 4C the

. ) ts (F over
MCEegms toincrease WhﬂeACctfntliil::s?t:,?' Over this range of output,
:eall:iti :elsetlrn in Table 3.2: when MC 5 ini‘i_‘:as_e- Thereason for this
relatively t:weéi 828 Whichis sufficieng gy redunn 5 | increases at a
o s;—no Sullicient to push the ACup, Thys iy ltllce the rate of decrease
e range of output evey if MC increasesW ¥ AC continues o fall

-

minimum, it is neither increasing nor

constant, AC= MC. That is the point ofinter?;gc:til:,:i’*'%nstant. When ACis

3.2.3 Output Optimization in the Short-run

Optimization of output in the short-run has been illustrated graphically in Figure 3.5.
Let us suppose that a short-run cost function is given as:
TC =200 +5Q+ 20 ...(3.19)
i 1 of output is one that equalizes 4C
We have noted above that an optimum leve - .
and MC. In other words, at optimum level of output, 4C = MC. Given the cost function
in Equation (3.19),

_ 200+50+20" _ 200 +5+20 ..(3.20)
o Q
and MC = 9TC =5+40 ..(3.21)

a0 .
By equating AC and MC equations, i.e., Equations (3.20)and (3.21), respectively,
and solving them for O, we get the optimum level of output. Thus,

—z—g'q +5+2Q=5+4Q’
200
=2
Q Q
200 =200 or =10

Thus, given the cost function (3.19), the optimum output is 10,

3.3 TECHNICAL PROGRESS: HICKSIAN VERSION

i :on that technology of production remains unchanged over the
Tl}ezﬁz:;eﬁz?ﬁﬁ: real world, however, technological progress does take: place.
i:hnological progress means a given quantity of output can be produc.ed with less

tity of inputs or a given quantity of inputs can pl:oduce a greater quantity of output.
%ﬁm&am a downward shift in the production function (the isoquant) towards the point

of origin (0).

M B8 ? P
8§
} e b '
% / 3 ]

'

) >

o Labour Labour .
Fig. 3.6 Technological Progress Neutral Fig. 3.7 Technological Progress
Capital-Deepening
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analysis of cost
behaviow?
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Factor Pricin , progress is graphically shown in Figure 3.6. A
“ ¢ is shown by isoquants /, ’and J". That is, all three isoqugal:gs ILr ﬁ;\;en l::,i ;f output counterpart in that technology alone is being considered. Harrod developed a path- Theory of Cost and
level of output. 54, TP € same breaking theory of economic growth, i.e., the capital accumulation growth theory— Factor Pricing
) o . ularly known as Harrod-Domar growth theory.
NOTES The rd ownward (or.leﬂward) shift in the isoquant from the position of I to /' and popuiarymam . o . i . .
from I to J” means that a given level of output can be produced with d . e Harrod’s growth model is an extension of Keynesian short-term analysis of full ,
of labour and capital represented by points a, b and ¢. This i o quanut{es employment and income theory. It provides ‘amore comprehensive long period theory NOTES
technological progress. The movement from g towards c Sil S8 posmb.Ie only with of output’. Harrod and Domar had in their separate writings concemed themselves with
The slope of the ray, OP, shows the constant capital-labo o technological progress. the conditions and requirements of steady economic growth. Although their models differ
AccordingtoJ R. Hicks technologi Hrreto. in details, their conciusions are substantially the same. Their models are, therefore, known
capital-deepening andlabour-de;penin : ;gngzl progress may be classified as neutral, as Harrod-Domar growth model.
KL, the marginal rate oftochmine) cobr o L0BICal progress s neutral if, at constant
oon;mnt Theneutral technological substitution of capital for labouri.e MRTS.. remains Central Theme of Harrod Growth Model
o) is illustrated in Fi o
point, MRTS,, =w/r, When tegtl:hngll:gij: iy : n Figure 3.6. Ateach egﬁﬁbﬂum Harrod considers capital accumulation as a key factor in the process of sconomic growth.
unchaged. It follows that relative factor shpra IOgre 5515 neutral, both K7L and w/r remain They emphasise that capital accumulation (i.e., net investment) has a double role to play
progress is neutral, remamns unchanged when technological in economic growth. It generates income, o1 the one hand, and increases production
ital-deepenin, . . capacity of the economy, on the other. For example, establishment of a new factory
Progreg:?sl capital-deelg,:;cjﬂn ol?calpl‘ogms is illustrated in Figure 3.7, Technological generates income for those who supply labour, bricks, steel, cement, machinery and
declines, It implies that, at g when, ata constant capital/laboyr ratio tK/L mgi'l'S equipment and at the same time, it increases the total capital stock and thereby, the
equilibrium w/r declines ascqnstant K, MP . increases relative to MP Th)’ f "’{ production capacity of the economy. The new income generated creates demand for
the relative factor Share, h:nmcre_as esrelative to w, because v = VYMP "C eretore, & goods and services. A pecessary condition of economic growth is that the new demand
output increases while th;t ges 10 favour of K. That is, share of car m;.sequently, (or spending) must be adequate enough 0 absorb the output generated by increase in
T . of labour decreases, capital in the total capital stock or else there will be excess or idle production capacity. This condition
m°°h1:°1031°a1 Progress is labour-deepening wh , should be fulfilled vear after year in order to maintain full employment and to achieve
shown, ﬁi bour-deepening technological progress s °0, ata given K/, the MRTS,, steady economic growth in the long-run. This is the central theme of Harrod growth
“"“’m@lﬂabovereasomng, tht 18 illustrated in Fj 3 be
theshmoflabominthetotal . mdel'laboul- dee . foc gul'e. B.Itcan model.
: output increases whije that of ca%)itaf;:::lfeglcal progress Let us now describe the Harrod model of economic growth in its formal form.
ases :
P Assumptions of Harrod growth medel
B Harrod model assumes a constant capital-output ratio. That is, it assumes a simple
s production function with a constant capital-output co-efficient. At macro level, the model
S assumes that the national output is proportional to the total stock of capital. The assumption
may thus be expressed as: :
Y=iK ..(322)
Where Y= national output; K = total stock of capital and & = output/capital
0 ratio (i.¢., the reciprocal of capital/output ratio).
Fig. 3.8 Labour p La.bw' . Since output/capital ratio is assumed to be constant, any increase in national output
33 “pening Iéchnobgfm! Progress (AY) must be equal to k-times AK, 1.6. |
.1 Harrodian Version of Technica) p AY=kAK ..(3.23)
From the.l9303to the 1970s many economi rogress It follows from Eq. (3.23) that growth in national output (AY) per time unit depends
Progress into neutral, labour- or capital- TOists debated the classificgs; on and is limited by the growth in capital stpck (AK). If economy is assumed to be in
w:ho deﬁned neutralinventions as those insawhlm'lg inventions, Ope o ftha;ﬁn of technological equilibrium and the existing stogk ofcapltfal is fully employeq, Eq. (3.23)tells also how
at a certain rate of interest chihe capita}.q Pt atiy WwasR.F. Harrod, much additional capital (AK) will be required to produce a given quantity of additional
i : Temains unaffected output (AY).
' Hdl‘l'odam mhnlcal Change is Obtailled b . . . . . . .
interdependence of the system, character; Y Capturing the ) Since increase in capital stock (AK) in any period equals the net investment (7) of
reproducible. Here, thereisno co \ el:lsed by the Ct that €ssential technical _ that period, Eq. (3.23) may be rewritten as; :
Theref: ‘ lfﬂli'l.llsmntc.mcludmm,m_ioe Commodity capital is : Y=k 3.24)
erefore, the Harrodian concept is, on this premj »0nly technoloer & | AY=k] 3
premise, e gy is employed.
Self-Instructional »equal to the ¢ Standard’ Hiow
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-expected) growth rate may not al
if warranted and actual growth rates are not equal, it wi]] leafi to 1zed) growth rate. And

Another important assumption of the Harrod model is that the soci
. ciety saves
constant proportion (s) of the national income, (¥), i.e.: Y :
:S' =sY . ...(3.25)
Where S= savings per unit of time, and s = marginal propensity to save.
And, atequilibrium leve] of output, the desired savings equals the desired investment,

ie.

S=I=5Y
Given these ass 's -
umptions, the growth rate, defined as AY/Y, may be obtained as

follows. Ifthe term sY is substitu i i
llo ted for /in Eq. (3.24) and both sides are divided by ¥, it

AY i
—— " S
- ..(3.27)
AsEq. (3.2
_AsEq.( i7) ts:ov:i, ;he g}te of growth equals the output/capital ratio (k) times
marginal propensity to sa s)_. m,gromhmteAHerﬂainstothecondiﬁonthatl

ca?ital stock. This growth rate fulfills the expect l.WhiCh implies capacity utilisation of

® mpc remains constant
* Qutput/capital ratio remaing constant
¢ Technology of production is given
* Economy s nitall in equili
¢ There is no governmen
. t expenditure .
. 'Iherearenolagsinadj andmforelgntmde

) st between demand Supp
saving and investment o ndsupply,
Since these assumptions make the model ¢ |

Ol

MY unreaticr:
waYSbeequaltotheactial listic, the warranted (or

€conomic instabilty.

Capital Accumulation and Labour Employment

We have so far discussed Harrod model confining to only one aspect of the model, i.e.,
accumulation of capital and growth. Letus now discuss another important aspect of the
model, i.e., employment of labour. In Harrod model Iabour can be introduced to the

model under the assumptions that: _
o Labour and capital are perfect complements, instead of substitutes, for each other

e Capital/labour ratio is constant
Given these assumptions, economic growth can take place only so long as the
potential labour force is not fully employed. Thus, the potential labour supply imposes a
limit on economic growth at the full employment level, It implies that:
o Growth will take place beyond the full employment level only if supply of labour
increases
e Actual growth rate would be equal to warranted growth rate only if growth rate
of labour force equals the warranted growth rate
However, if labour force increases ata lower rate, the only way to maintain the
growth rate is to bring in the labour-saving technology. Under this condition the long-
term growth rate will depend on (i) growth rate of labour force (AL/L) and the rate of
progress in labour-saving technology (i.e., the rate at which capital substitutes labour,
m). Thus, the maximum growth rate that can be sustained in the long-run will be equal to
AL/L plus m. Harrod calls this growth rate as natural growth rate (G).

(c) Harrod Growth Model is a razor-edge model

The major defect of the Harrod model is that the parameters used in this model, viz.,
capital/output ratio, marginal propensity to save, growth rate of labour force, progress
rate of labout-saving technology, are all determined independently out of the model. The
model therefore does not ensure the equilibrium growth rate in the long-run. Even the
slightest change in the parameters will make the econony deviate from the path of
equilibrium, That is why this model is sometimes called as ‘razor-edge model’.

3.4 THEORIES OF DISTRIBUTION

Distribution theory, in economics, is the systematic attempt to account for the sharing of
the national income among the owners of the factors of production—1land, labour, and

capital.

Theory of Cost and
Factor Pricing

NOTES

The theory of distribution takes cognizance of three noticeable sets of problems.
These are as follows:

o Personal distribution problems: How is the national income distributed among
people?

o Functional distribution problems: What decides the prices of the factors of
production?

o Share in national problems and share of labour, capital and land; How is the
national income disseminated proportionally among the factors of production?
Even though the three sets of problems are apparently interconnected, they should

not be confused with one another. Economists were distrustful of the potential of any
considerable development in the lot of those at the foundation of the income allocation.

Check Your Progress

4. Whatis
technological
progress?

5. Whataccording to
Harrod and Domar
is the key factor in
the process of

economic growth?

6. State one

assumption of the
|  Hamrod modet.

7. State the major
defect of the Harrod
model.
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‘ price Px, we get the value of marginal physical product curve, as shown by the curve Y?leaﬁ?r ;:fCosr_ and

praary of Cost and They questioned the shortage of productive land and the propensity of population to rise VMP. = MP,. P Itis this curve which is the basis of demand curve for labour. The actor Pricing

! e the means of survival limits my ondistributive justice. David Ricardo, in deriv;tion of !l'ab(;ur demand curve is illustrated in the following section.
! hisbook On the Principles of Political Economy and Taxation (1817), apprehended :

that the landlords would obtain a bigger share of the national income while capitalists - 1 NOTES
NOTES would get fewer and less and that this change in allocation would lead to economic
stagnation,
*3.4.1 Marginal Productivity Theory 3 )
The neo-classical approach to factor price determinaﬁonisbasedonmargm' al productivity 5
theory of factor. Mmginalproductivitytheoryisregardedasthe general micro-theory of 5

factor price determination. It provides

=MP, . Pz
tings o : th century. The earljest hint of the e
f:onceptscf margmalproduct’andltsuseinﬂ:edstennjnaﬁonof‘natmalwa > appeared P
in Von Thumen’s Der Isolierte Staat (1826), Later, the ¢ = L

. oncept :
Mountifont Longfield’s Lectures on Politic. ceptalso appeared, in Samnel

al Economy (1834 A ; s —
PrUg?:as‘s and Poverty (1879). It was, in fact, John B:tgs( ) and in Henry George’s

v

Clark who had developed the Fig. 3.9 MP, and VMP, Curves
nal productiv , evelope /2 L
. margi :cpm - C tolté'lthi’oz as an analytical too] of analysing wage determination
cording to Clark, the marginal productivity pri : Derivation of a firm’s labour .
of wages, which could be well applied to other factotisprfl‘nciple 54 complete theory | is derived on the basis of the VMP, curve on the
manytheorist,including Marshall and ks, have objeciog o e -0 .50 Althiough A firm’s demand curve for Iabour is derived on e 5as’s :
theory being regarded as theory of wages or ag then: bje;-tedto the marginal productivity following assumptions for the sake of simplicity inthe yms :
sound theory of factor price determination. ¥ of distribution, itis regarded as a (i) Firm’s objective is to maximize profit and profit condition is MR=MC=w: "
Strictly speaking, marginal productivi th i) The firm uses a single variable factor, labour and the price of labour, wages (w),
afactorofproduction. The margina g .v?’ty ﬂj:of)r';ﬁ'ers_onlyatheor)( of demand for (@ The firmu
for deriving the demandforafactorvsihichis widel Provides an analytical framework . ingle commodity whose price is constantat P
T{Jefactordemand curve, derived on the basig of?;:sed aljmgiml cconomic analysis. () The ﬁrumduces. oo VMP. curve, we can now derive the firm’s demand
with factor supply curve, gives the factor price detlenﬁnati %?ducmity’ combined Oiventhe A umsdmgﬁz apr(l;ﬁt ma;iimising firm produces a quantity of
curve i i - on. ivati for labour. As assumed above, .. .
. ¢ isexplained below with l'efemncetolabour, ?denvatlon of factor f;igﬁt :t" \:hj?:h its MR=MC=w. This profit-maximization .rule can h_e mtcrpretedflsc;
Marginal ProductiVity and Factor Demangd \ ‘ . profit-maximizing firm increases its output upto the po:lnt at ‘:hlc::)ii tmlc:]r%:trlz::r
Demand for a factor is a deriveg demand: e cost of available factor (labour) em;;loyed f:qtz;:ﬁl:htz :a ue of :1.:; ﬁst duct In ober
be ’ﬁ‘;ih‘)’ of a factor. Firms demand f:;:rslgi?pc:oelc-ll: et(: onthe basis of the marginal | goﬁs’(i‘ gr:u?-;-equals the MT:);EI; 31)::1';11:1 product of the factor (i.e., VMP,).
cause ; . C . ctor(la )
g e Fetors ey o, i T i bepof g ' st i
afactor of production depend: ;es;ﬁmg Producthas 4 Market Valuz Te; ause they a;-re 3.10. The ¥MP, curve shows the value of marginal product of 1abour, the only varia!:le
thata factor of oroduc 0 1he existence of demand f - s, “e‘m“‘? oF . th sent the labour supply curves for an individual firm [assumption
. 1101 Can create, The depiyns: or the goods and services factor, The SL lines pre A
with reference 10 labour demang Vatlon of fapto, dhas been explained (b)], at the constant wage rates. The VMP, curve and SL, line intersect each other at
S . exp point E,, where VMP, = W,. The profit-maximizing firm will, therefore, employ only OL,
Demand for a single factor: Laboyr ¢ .

units of labour. By employing OL, units of labour, the ﬁrm maximizes its profit. Given
these conditions, any additional employment of labour will make W, > VMP . Hence,
the total profit will decrease by W, — VMP,. Similarly, if one unit less of labour is
clivity (VMP) f employed, VMP, will be greater than %, and the total profit is reduced by VMP — W,

8 curve O : . s . .
Productivity cyrye (MP ), The 1 Thusu,rgwen the VMP, and SL,, the profit maximizing firm will demand only OL, units of
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VMP,
W, ™5 Siy
w, Eq 8,
° L Lo T

Labour

Fig. 3.10 MP, and VMP, Curves

um point shifts from point . to £, increasing the
demand for labour ﬁ:om OL, to OL.. Simi when wage rate f3a115 fiu‘ther to OW},

OL,. To summarize, when wage rate is O » demand for ] . rate
falls to OW), demand for labour increases to ), abour OL ; when wage

OW,, labour demand increases to OL,. Obviously,

the wage 1
labour, whj

When all the firms of ap industry are usi i
; - Ng a single vari i 'S

demand for lab('mr 152 horizontal summatiop of the indiw’gc}u::l?e::z;‘i‘ivm‘; e
Factor Pl:ice Determination ip Perfect Market |
We have derived above the market d,

. €mand :
Figure 3.11. The labour supply curve ig showcll'lt";r zfor labour, as shown by curve D, 1

curve (S, ) shows that labour supply i ) the curve § . The labour supply
. L Y Increases ip L
lied . wage rate, be
;lilp ;ﬂliﬁate ttile ﬁctorppoe (wage) : 'On?n ; The tools may nOWets'
F :;e - owsd e det;mnnatlon of wagein 5 compet; ti‘ lwhmﬂﬁompeuuve ma}kthe
whem’demandemd . a(;lgve 0{ and supply cypye of laboyy intersect ¢ e]t; oo lillllt P,
OW. This wa Llne o 00U ars equa g gy ooc cach other at po odat
- ge rate will remain stable iﬂacmnpeﬁ' ’ age-rate is determin
conditions do not change, malketsolongas demand Sllpply
This final i - .
productivity theoallaol?ils ?ffac?or price d? tion ives g brief i a_l-gulﬂ]
Ty otfactor price determination with analysis of m :
to other factors also, reference tg labour. But it applies

Wages
=
)

=
Cal

o L
Labour

Fig, 3.11 Detennfnarioﬁ of Wages in a Perfectly Competifive Market

3.4.2 Euler’s Theorem

One of the earlier proofs to the distribution of natiomfl inc:;:e ac;o;:ilnfe? n;?gﬁ:rl
ivi ion factors was provided by Swiss mathematic .

?ﬁg‘ii;‘;)tyz;ﬁdizcg:wncas Euler Theorem. Euler ‘T?teore.m'demonsh'ates that tl(i:

Pl'OdHCtion’ﬁmcﬁon is homogeneous of degrec one (which exhibits constant returns

scale), then:

g= %f— <L+ %% - K -.(3.28)
Since 8Q/OL = MP, and 8Q/6K = MP,, Eq. (3.28) takes the form,
Q=MP;L+MP oK
This may be proved as follows. _ "
A production function, @ =f(L, K), is homogeneous of degree v if: o
ﬂkL,xK)=w-j(L,K) -3

By differentiating Eq. (3.29) with respect to A, we get:
. A
L %‘"K AK
= viv! fiL, K)
When return to scale is constant, v=1, and then Eq. (3.29) may be written as:
Q=L (MP)+K (MP)=f(L K)
Thus, Q = MPL+MP.K
Multiplying MP by the price of; "product, P, we get:
PQ =(MPP)L+(MP.P)K

= VMP;L+VMP,K
If VMP,=wand VMP,=r, then:
PO= wL+rK

It is thus, proved that if each factor is paid a sum equal to its VMP, the total value of

product is exhausted. This is Euler’s product exhaustion theorem.
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3.4.3 Ricardian Theory of Income Distribution

Income distribution (as per the economics concept) is how anation’s total GDP s dispersed
amongst its population. David Ricardo opined that the principle issue of political economy
was the laws governing the distribution of income. He was a successful broker who
de\feloped a theoretical model popularly known as ‘corn laws’. The corn laws imposed
tariffs on the import of agricultural products, which led to an increase in their prices
domestlcal!y. Then there emerged a struggle between the interest of landlords anc;
manufacturing concemns over economic policy and control of parhiament,

_ Thesignificance of David Ricardo’s model is that it was one of the intial models
mllil :tﬁfllomlcs, intendedat the amplification that how incore is distributed or dispersed

The Ricardian model is based upon certaj i
‘ pon cettain assumptions. These assumptions are as

1. There is only one industry, i.e., agriculture
2. Thereis only one good, i.e., grain

itis in the form of ny
profits (P). The
revenues. The capital can b aﬁng Pa)fment of wages and rents out of gross
Machine is an example Ofi?xercie;::lto ﬁ;{ed capital and working capital.
i ital i > and wage fund (WF) is an example
(i) Workers: The wdrkers get

represent the labour force of

5. Says’ law is applicable wh;
ch says that .
) elaborates that whatever ig saved ig investe(liy “reatesits own demand, It further
. Agri ' intensi '
’ Lf:cultme is labour intensiye and manufactyrine ; o
- Land is fixed and differs in fertility 15 capial intensive.
8. Law of diminishing returng ; il;

considered as g variable f;
factor of production, eor of product

Table 3.3 | . )
ncreases in Output (in Plots of lung of decrec:
asing quality —)

No. of workers T o —
with one she ‘f:;ch AIBTCTS AEa
1 50|45 Tan et
2 20135 30 351
3 R 140 —33__5_'9___52“?6‘
y 2135 130]3 20 [ 15
| 2130 25 o0 T 15 g
5 30{25]20 B
[ 6 A e

9. Principle of economic surplus is prevailing which says that the profits are
determined on the basis of surplus production.

Y

P D

© A

RENT A
z B
& PROFITS KM
S w
AGES
o - M X
LABOUR

Fig.3.12 P-APand P-MP Curves

As explained in the Figure 3.12, the y-axis measures the quantities of ‘corn’
which is the output of all agricultural land and x-axis measures the amount.of labour
employed on agriculture land. Ata given state of knowledge and natural environment,
the P-AP curve represents the product per unit of labour and curS‘:rle P;MP reprc?senti.
th i the labour. These two curves are the result of assumption o
o narginal product t is determined at a place where the quantity of

diminishing returns. The corn-outpy -
labour is gig"ren, for any given working force, OM total output is represented by the

rectangle OCDM. Rent is determined through the difference in product of labour on
‘Mmarginal’ land and product on average land, or the difference between average and

marginal labour productivity which is dependent upon the glasticity of P-AP curve.

Implication of the Theory
in raising the price of agricultural product. It leads
In the short run, the com laws re=3 2.0 fits. It raises the demand for moré

to cultivation of marginal or less fertile land to earm OIS 7% :
fertile lando;nz 1?3,;]5 to increased rents because of competitive bids, The increased rent

Paid to landlords cause reduced profits and percentage profit per unit of wage. The,

, . ; the investment or accumulation
lesser is the savings which reduces :
the profits the lesser w. lesser investment c2uses slow economic growth.

of capj s la . . :
Thzg;;iz gl:; ziig:iesc?;nmendaﬁon is in favour of a laissez faire economy. Andit

Suggests corn laws to be eliminated. Therefore, by redistribution of income to capitalists

can push the economic growth. the interest of capitalists and interest
. . coincidence in the interest of capitalists an
Ricardo believed there was 2 dlords and interest of society. In the

of soci diction in the interest of lan . >
lmf;zity{;;l;rzmﬂ population causes use of marginal land and increased rents for

c i . At this stationary state of the economy,
and red fits which disappear gradually. At nary Staie OLThe S0
ther; isl:::)e:clzzmlxion of profits and capitalism ceases. Ricardo is pessimistic of the

long run and says that economy >an do better in the short run.

Therefore, Ricardo concl uded that thcre' isno ben.eﬁt of worrying about long-
term growth of an economy. Itis just a waste of time. And instead of worrying about the
steady state of economy, the moie important issue to be considered is how to distribute
the output among different classes of the society. He was of the opinion that ultimately
there will be no increase in the total output of an economy. Therefore, it is more important
to find out ways on how to share limited o tput of the economy. It is to be shared among
different sectors rather than cons idering more on the methods of making economy richer.
The following quotation of Ric:rdo gives a glimpse of his theory.
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Theory of g‘::; and ~_‘Political economy, you think, is an enquiry into the nature and causes of wealth. Kalecki in 1954 posited, generally speaking, _6hanges in the prices of finished ﬂwxfggg
I think it should rather be called an enquiry into the laws which determine the division of goods are ‘cost-determined’, while changes in the prices ofraw materials, inclusive of
: 1()1roowdzce Ofmc:;my - gs:)the classes that concur in its formation. No law can be laid primary foodstuffs, are ‘demand-determined”. |
respecting quantity, but a tolerably correct one can be lajd i : is of i sstribution, Kalecki further developed his hypothesis
N S . : aid down respecting With his hypothesis of income distribution, Kale erde his iypo
OTE mp&mfﬁe Every daylamn:!orc satisfied that the former enquiry is vain and delusive, of efficient dem};%od, He had previously revealed that, fora specified distribution of NOTES
¢ latter the only true object of the science.’ income between profits and wages, changes in profits would carry about alteration in
(David Ricardo, ‘Letter to T. R. Malthus’, O i . 1 t. At the moment, he added that for an agreed
’ . » Octobe: the similar route of output and empjoyment. ]

Vol. VIIL: p.278-9). 79, 1820, in Collected Horks level of capitalist expenses and consequently for a known level of profits, income
3.4.4 Kalecki’ redistribution amid workers and capitalists, will aggravate an alteration in aggregate
ecki’s Theory demand and by means of itin the level of output and employment. '-I‘he. fundamental

Income distribution plays an important task in M; :< the diverse inclination to consume between workers and capitalists.

_ . chal Kalecld® ) cause is the divers . A _
According to Kalecki, output and employment depend cckd S!het.nyofeﬁ'?cuve demand These is a well-built complementarily among income distribution and income
share of profits in national income. Kalecki’s theg gtl‘l 'capltht-sp?nd".]g’ a_nd onthe determination, which establish appearance in the thought that even although the profit
attached with his theory of price determination, alzd thmcmle fhsmbuflon > c.l ose!y share depends on the degree of monopoly, the profit level stays exclusively determined
vision that recent capitalism is distinguished b ?latter Is associated with his by the level of capitalist expenses. This proposal s critical. On the one side, it highlights
labour market and on the product market, By ceynt?ﬁa;k °t imperfections, equally on the tlfat difference in the degree of monopoly influence output apd employment merely by
obtained two vital dissimilarities between perfect gon these imperfections, Kalecki moving effective demand through workers’ expenditure. On the other hand, it demonstrates
difference is that in perfect competition, for aﬂYpartlcmarlmpe]fwt competition. The primary that if wages drop (climb), profits will not get high (go down) since they are toEally
by demand, nevertheless by costs and prices, B alar firm production is not restri determined by capitalist investment and expenditure, which are doubtful to change either
demand curve, they are cost inhibited, in that by va ndividual firms facade a horizontal in the present period or in the subsequent just because wages (or the wage share)
put up for sale whatsoever quantity they desire ?uely lowering their price they can altered. However, Kalecki’s crucial intention on the reasons of unemployment under
market price. On the contrary, in the case of im a:fe:ng a8 marginal cost is under the capitalism does not necessitate this theory of income distribution. Neve.rthfaless, the later
constrained, as they would freely prog exlrapii‘ tcompetition firms are demand- should be taken into account as it is practical under contemporary capitalism, even as it
:;usm}g ora somewhat IOWBTPﬁce;butthey °n1_Y they could put up for sale at the completes and strengthens Kaleck’s theory of effective defnand. Lastly, Kalecki’s theory
d;i;;n'ce. Asaresult, while alteration in the level Stnce their supply has an impact 0% of income distribution permits defininga novel examination of the wages-employment

ton when competition is ideal, it requ; al:0°f aggregate demand origin price ssociation, first inreviewing the association between eal wages and output by centering
competiion is imperfect. » O only, a quantity deviation when on defects on the product markets, and next in reviewing the association among money
ero Thelnext disparity is that firms inp com wages and employment by centering on both limitations on the labour and product market.
wing element . erfect it et
competition fomcen ;;mm;l cost curves, Inl::‘:}t;hmonstﬁl;cu;n essentlallyeu:f;h‘: Kalecki’s Theory of Income Distribution
. as a long. ¢ theo: ¢ . N
cann fo ic. An i ot i enecral idea of Kalecki'sthe
of this proposal s that firms ow fun Ong-term characterigy An ry f"nl;-eam To seize the g fKalecki’s theory of income distribution, let us take the case
Sable i e el both iomaias B Stable partof heie maronal constant ofaverticaly integraed industry. Tomake thestudy simpler, we suppase thata Woric
stable in the face of deviation in de s Primary, that pr: : that the productivity of labour is known and are stable.
Y mand, » Wat prices i are productive workers and that the p y o
author 1mplfe§ that when demang °hange§°£ivemly’ asregarq mﬁmﬁi Furg:mm, we describe gross profits as the distinction between the.tota.I v?lue .of
toh -providing the degree of market - 1eed not engrogs a change in jncom® production and total prime costs, which are completely made up of wa gesin this simplify
ypothesize that the allocation of lmpﬂffecnondo%mt lange in In i It can be simply seen that income distribution in an industry is entirely determined
deg amount of monopoly, 5 word s oS det"‘m'ﬂed by :ﬁf:;l?;,s gf"ded Ka.lecor cb;s;e a(:]lity O?Eﬁns to repair their prices in relative to prime unit costs. Precisely, the
monopolistic factors, WMMarizing 5 diversity of Olillpltcoci;ltrznc:n higher (lower) the price/unit-costs ratio, the higher (lower) the share of profits in respect
“ Itis worth highlightingthatKalecki’ SOPOTSHE i to gross value added will be. The perception following the previous analysis is the
v s |
te of perfect competition, price rigidi 0del does ey ONtATl mrion s g1 cxe f_ subsequent. |
quickly as n niraty, Inimperfact ¢g it yas AN estimate t¢ partial price ' Let us presume that 1n the industry under consideration the wage rate and
veputin ti? s producers supplywhawer?n Prices demtoocf to ad'lfstﬂs productivity per worker are kncwn. Then, if firms lift up prices, the price-cost ratio, and
difforonos ir [;g;cateSt nterests. This commeng c;;den}anded atthe price whi cjh they the unit profit margin will go up. However, now workers will be capable to purchase a
are mainlymadedete Kalecki bet“feenpnce whose assist understandip, g the essentisl lesser share of the output (or the value added) of the industry than earlier, whereas
changes, ini Tmined by alte,"nginthe costs ot‘l;.l-od&s’“.lpelf"ct competitive markets capitalists will be capable to purchase a higher share of the value added. Income
1l g » lmpeljfect compt?nﬁve market, are doggeducnf)ns and thoge prices whose distribution will vary, adjacent to wages nd in support of profits. Additionally, we may
Hiuminating particularly this difference is not baaeﬂmam!y by changes in demand; believe that in any known ind 1stry, the senior the monopolistic control ﬁﬁrﬁ.ﬁﬁ ﬁ:
modification but on disparity in industrial structure and ix:? 0 disparity op pace of pricé market, the higher their ability to fix high prices (in relation to ““’1‘;;3;'“ gh):gre:fpmﬁtsin Self-Instructional
Self-Instructional costs Condition, : superior the monopolistic power of firms, and the superior the T¢ Material 93
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Theary o Cci‘;‘; and incomein the industry have 3 tendency to be. This is perhaps the rationale why Kalecki o This model declinesthe production function approach. However, it somewbat, Theary of Cost ;::
named ‘degree of monopoly’ the price-cost ratio of the industry. Certainly, the latter is initiates the function of technical progress.
e"pe"tefl to be prejudiced by the strength of the monopolization existing in the industry. o In neo-classical model the investment function bas not been initiated. But
But the degree of qaonopoly‘ isa diverse and extremely exact term in Kalecki’s theory, this mode] also gives the investment fimction which is based on that investment
absulttonl e};ctlhuswelytoth? Price-cost ratio, and is definite by numerous factors. One, which is associated with one labourer. NOTES
y one of these factors is the strength of the monopolization of the market. e I this model the conjectures of full employment and perfect competition
34. * - red.
5 Kaldor’s Saving Investment Model of Distribution and Growth have been surrends
The major thoughtunderlying the post or neo- i . . ) Full employment assumption of the model
i that of aggregte savings meguling fo Keynesian theories of growth and distribution . : ion of the post 1945
. . aung to an autonomously known quantity of aggregate Kaldor considers that filll employment is a reasonable depiction of the post economy,
mvestment. The alteration of sa to i : ty of aggreg? . i iction has b bustl
is noticed to be a middle messaw:gsﬂ( mvestment, relatively than the other way round, and of ‘stylized facts’ of above a hundred years. This conviction has been robustly
0 3,
AsKeynes highlighted i 8 eyes's G_ene.ral Theory (cf. Keynes, CW, VID)- challenged.
ghted in the year next to the publicati . X _ . e e
of The General Theory ‘lies in my maintaining thy lon ofhis book, ‘the initial novelty Kaldor alsoattempts to givel cal reasons for his conviction in the pqs..mb!hty
level of income which ensures equality betw g that itisnot .the rate of interest, but the of full employment. Specially, he undertakes to explain that full employment equilibrium
The post Kesnesinn thoorce o een saving and investment. * or balance is constant, using the concepts of aggregatel supp:y and demand zllmeii
. s cories of growth isteibuti : »s own logic, full employment is instable an
issue g‘l t]l;e Q:lple of the mulﬁplier,ggvelozgg ?;EBE:? I{a:le,niunclament:sllly an 2?}:;’?;:};5813 ;lﬁi:;’)s ﬁtfo?;hKﬁligzL;:rempl ;‘m ot .P]. brium which is o0
acceptod by Keynes. There are basically two chanpe (1931) and then | . ’ jeal ¢ of full employment is imaginative.
of savings to investment can catch }Sbymeans of which the modification Consequently Kaldor’s hypothetica cove :
position. As Nichol Und ilibrium is reasonable and was first established by the general
multiplier can be ‘otherwise a ) as Kaldor said, the th fthe nderemployment equilibr! - . .

: pplied to d : e theory o g | theory is “true at each instant of time
wages, stipulation is that level of output i:telmmata ken tion of association between prices a0 theory. And it cannot be fought th a tthhg Etea[tf;?ent ::;‘ngl employment is fundamentally
level of employment, if distribution (i.e., the 2 known, orto the determination of the aud untrue in the long rus. Certainly,
takenas known. Thatis o say, insituations of epeateds <" PLioES and wages) nearer to neo-classical than Keynesits
and complete employment of labour, the 1, Odiﬁfepeatedly complete capital exploitation Kaldor and the Neo-classical
to be resulted via prices “al'j'lﬂ,g relat cation of savings to investment is foreseet | it to th lassical theory of
rearrangement of income amy Ive to money wages and a Now the question is ‘How does Kaldor transmil o the neo-c ry
In circumstances of less than 98 Wages and profits or classes of and consequently distribution?’ At the aggregate level, Kaldor’s theory contends with the neo-classical

v in : - ) . .
force, in contrast, savings Canoailn’t;i‘ett: ?Plozlt;tlon of the capita) Smi?(?iﬁ?ihicll:::; theory supported by the marginal productivity I:::Zumtl I;ﬁgzsmg ‘mgxel::s}rﬁ
capital exploitation and the level of vestment by meang of 5 chan world, th level equivalents marginal product of labour .

i 1o e wage leve’ & i share of labour. Therefore, the wa
in the real wage r ve otemployment, not in ge in the leve i UiV " abour gives the share of labour.  the wage
, ge rate, at least in limits, cludmg a0y noticeable alteration | elastlcilstz o:c ?;?;iﬁiﬁﬁ ogy and the size of the labour force. It cmot alter even if
Kaldor’s Theory of Distribution | investmel:lt does, Noticeably, Kaldor’s theory is mismatched with the aggregate
Kaldoruni ; - ' ical principle. Ithasbeen recommended that Kaldor’s theory
runites Keynes’s tho : descriptions of the neo-classical princip ) : .
in ought that investmeng ‘. . dare in a many commodity world. Various economists say
economy. He employs the . concludes savi ) | does not establish the same : il : .
consequential dey; -oasavings, with class di ces - - 140 s framework since it has nothing to articulate on
employment. de"lcetoc]ar@' ass differen | that Kaldor’s theory IS unfinished in ) \
ncome distribution incomplete | P commended that in a many commodity world, relative
Investment , p i relative prices. Others havere : i i,
this saving Produces saving equivalentto it, Wi, | prices could modify to convince both Kaldorian andneo-clasmcalc_ondl?onso eqt]lh ’
the saving-m:mm:: lﬁ'om 1::;1 augment in incOme,ol-aer:ithnﬁ: diverges between classes: ' Insucha case, the mmginalproductiwty circumstance could be said to ‘complete”Kaldor’s
distribution. Kald cuality canbe used g elucida; S¢ m the share of profits. Thus: '. theory.
or utilizes it to elucidage 1date the intengjty of ; ”
E}Tsﬁnﬁm on income. Income is attacheq t:,h Stribution by -abolishiltlyg(;flmcomc o Criticism of this model
employment, A} a scieny e outcome © . . _r - ,
equivalentto invesnnt:suon In investment hag ng cslfst;ally dogged leve] by assuming e Accordingto LuigiL. Pasinetti, there su.bsmts alogical .unperfecufm inKaldor’s
atfull employment 18 supplied by alter inclagg duence on output, The saving arguments as he authorizes the la!Jourmg class to build the savings, however
Saliont £ full employment s tpe . 5% Protected by price alteratio® these savings are neither p!oughedlflca_pltal addition, nor they create income. He
atures_ of this mode] are as follows: or foundation of the theory: added to this and says that if any nation 1s deficient in the investing class and there
¢ By making the saving rate flexible ) o are no profits, afterward how shall the growth rate be determined.
1 » a S . .
can t_’e flclneved, 2dy growth rate of e economy « Kaldor presumes that the saving rate stays fixed. But assuming this he disregerds
* Dissimilar to neo-classical economists the the consequences of ‘life-cycle’ on savings and work.
: » {0 Capital. .
an ou ;
Self-Instructional dstabie. ' Put ratio stays fixed fz_f;n‘::’mmomi o8
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» Kaldor model is unsuccessful in explaining that behavioural system which could
notify that distribution of income will be such like that the stable growth is
involuntarily achieved.

3.5 SUMMARY

Check Your Progress

8. What does the
mzarging}
productivity theory
say? .

9. What are the
assumptions for
derivation of a firm’s
demand curve for
lehour?

10, What i5 the
significance of David
Ricardo's model?

I1. What is the main

argument of

Kalecki’s theory of
income distribution?
12, What devices does
Kaldor employ for
income distribution?

Self-Instructional
9%  Material

In this unit, you have learnt that: '

* Cost function is a symbolic statement of the technological relationship between

costand output. In its general form, it is expressed by an equation. Cost function
can be expressed also in the form of a schedule and a graph.

o The theory of cost deals with the behaviour of cost in relatio i
n to 4 change 1n
output. In other words, the cost theory deals with cost-output relations, The basic
principle of cost behaviour is that the total cost increases with increase in output.
= Depending on whether cost analysis pertains to short-
two kinds of cost functions: ranor o long run, there aro
o Short-run cost functions
o Long-nm cost functions

¢ The basic analytical cost concepts i .
average and marginal costs, Pisused in the analysis of cost behaviour are total,

* Asoutput increases, larger quantities of variahla :
the same quantity of fiing ariable inputs are required to produce
increase in the Vtzgat?;tl::)ustdf": ?mducing theg retums. This causes a sulfsequent
i | same output,
¢ Techn: .
lss quffft?ff’-’”i’“ e BIVen quALLity of outpyt cap be produced with
INputs or a given quantity of jnpys ¢ produced W
of output, Can produce a greater quantity
¢ According to J. R, Hicks, technojog;
capital-deepening and labourdeepe:g'nlrt.zl Pogress may be classified as neutrals

* Both Harrod and Domay consider

process of economic growth, They

investment) has a double role t, playin

eﬁgﬁ;i::c“muht.ion as a key factor in the
that capita] accumulation (i.e., net
Sconomic growth,

i Parameters useq jn th 1
Io X ensity to say in this model,
progressrate of labour-saving tect % growth rate of I

the model. ology, areall deterpy;p, bour force,

o In economics, distribution refers to the way ;
+ + ymcom L] H + ]
shared or distributed among the people or the facto:s:feapmhh]ouzgatlonal income is
and capital, 0n—land, labour

o The neo-classical approach to factor price determination is ’qascd on marginal
productivity theory of factor. Marginal productivity theory is regarded as the
general micro-theory of factor price determination.

o According to Clark, the marginal productivity principleisa cgmplete theory of
wages, which could be well applied to other factors of production also.

o Firms demand factors of production—Iland, labour, capital—because tl?ey are
productive. Factors are demanded not merely because they are productive but
also because the resulting product has a market value.

o One of the earlier proofs to the distribution ofnational income m?oordmgto margmal
productivity of production factors was provided by the Swiss mathematician,
Leonard Euler (1701-83), which is known as Euler Theorem.

o Income distribution (as per the economics concept) is how a nation’s total GDPis
dispersedamongstitSpopulation. ' ’

» David Ricardo developeda theoretical model popularly known as ‘corn laws’. ‘

imposi iffs on the import of agricultural
The corn laws were actually imposing .the tanffs on .

) products which caused increase in the price of; agricultural products domestically.
The signi fDavid Ricardo’s model is that it was one of th(? m%ua.lm

’ Ish;s;nmc: intended at the amplification that how income is distributed or
dispersed in society. - ‘

o In the short num, the corn laws results in raising the price of agricultural product.
It leads to the cultivation of marginal or less fertile land too to earn profits.

o Ricardo concluded that there isno benefit of worrying about the long term growth
of an economy. . .

o Income distribution plays important task in Kalecki’s theory of effective demand.

) . e iy e fprice
i’ fincome distribution 1S closely_att:.ac_hedmthhlsﬂ:leoryo. '

) de@mmd the latter is associated with his vision that recent capitalism is
distinguished by market imperfections, equally on the labour market and on the
product market. | '

o The major thought underlying the post or neo-Keynesian theories of growth and
distribution is that of aggregate savings regulating to an autonomously known
quantity of aggregate investment.

e The post-Keynesian theories of growth and distributiqn are fundamentally an
issue of the principle of the multiplier, developed by Richard Kahn (1931) and
then accepted by Keynes. | |

o Kaldor unites Keynes’s thought that investment concludes savings, with class
differences in economy.

o The saving-investment equality can be used to elucidate the intensity of income
orits distribution.

o Kaldor’s theory contends with the neo~classical theory supported by the marginal
productivity relation. :

e According to Prof. Pasinetii there subsists a logical imperfection in Kaldor’s

arguments as he authorize the labouring class to build the savings, however these
savings are neither ploughed in capital addition, nor they create income-
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Theory of Cost and 12. Kaldor unites Keynes’s thought that investment concludes savings, with class Theory of Cost and

Factor Pricing 3.6 KEY TERMS differences in economy. He employs the consequential device to clarify income Factor Pricing ’
;/ Cost fun distribution in complete employment.
/ * Cost function: It is a symbolic statement of th i ionshi ¢ '
NOTES costand output, etechnological relationship between NOTES
: 3.8 QUESTIONS AND EXERCISES
) ’:0?:;0“ ﬂ;-c): I: is defined as the actual cost that must be incurred to produce
Biver quattity of output. Short-Answer Questions

* Technological progress: It means a given ;
with less quantity of inputs or a giv EIven quantity of output can be produced

i ; What is cost function? How can it be expressed?
quantity of output. ®n quantity of inputs can produce a greater

. What are the two kinds of cost functions?
What is the average cost? How can it be minimized?

. How does Hicks classify technological progress?
What is the central theme of the Harrod growth model? Qutline the Harrod model
of growth and derive warranted rate of growth from the model.

6. What are the conditions in Harrod growth model under which warranted growth
rate equals the actual growth rate? Why is this model called a razor-edge model?

7. White a short note on marginal productivity theory.

3.7 ANSWERS TO ‘CHECK YOUR PROGRESS:

1. The basic principle of cost behaviour |
The viour 1s that the total cogt increases with increase

2. The basic analytical cost concepts used
used ;
average and marginal costsl:mp in the analysjs of cost behaviour are total,

Sos W

4. Technological progress means give he nature of the cost function. 8. Ricardo’s model is based upon certain assumptions. What are these assumptions,
: ] : n ; . .
L@fss oéq;al:ntyofmputs oragiven quanﬁt;mptﬁtzi;ﬁtprlgdian be produced with i state briefly? ' saving ivestment ol
Produce a greater quantity 9, What are the features of Kaldor’s sa )

5. Both Harrod and Domar co,

process , nsider capita] 4 Long-Answer Questions

ofeconomic growth, They emmams;ilﬁ?;ﬂa:?;? oo ey factor in the H the cost function be derived from production function? Explain.
! . How can

) mvesnn_ ent) has a double role to playin economic growm accumulation (i.e., net
: HalTodmOdBIassmnesaconstamca . .
. A pital-o . ) ] ) )
prod uctfon function with a constan capita]ﬁ,ﬁﬁ""' That.xs, itassumes a simple _ Assess the Hicksian and Harrodian version of technical progress.
7. The major defect of the Harrod modey oo-efficient, What are the theorics of distribution? Explain the marginal productivity theory
viz., capital/output ratio, margina Pmpésnsﬂilt;ttthe Parameterg used in this model - and Euler’s theorem in detail.
progressrate of labour-savi 0Osave, ! ) ) ] e s e ge e
the model. ur-saving technology, are ay determe milmmm of labourYorce, . Explain the Ricardian theory of income distribution and its implicaticn.
8. Marginal productivity th dependently outof Discuss Kaldor’s saving investment model of distribution and growth.
- Vity theory j ) . ] )
price determination, It > STegarded as the general mi ' Explain Kalecki’s theory of income distribution.
inati .+ Provides an angjy; Tal micro-theory of factor . .
determination of factor prices ytical fram Y Why and how does Kaldor’s distribution theory contend the neo-classical theory?
9. Afim’s demand curve for Tlustrate the cost curves produced by linear, quadratic and cubic costfunctions .

eWork for the analysis of
the following assumptions for the sakeenv?d on tl.ne basis of the v I curve on with the help of equations.

Discuss the short-run cost functions and cost curves.

R
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—

(i) Firm’s objective j ty
@) TheﬁrmJ oo "Se Drofit and progs e analysis.
)y isconstam. 2 IS B abou g 028 MR=MC 3.9 FURTHER READING
() The firm produ the price of labour, wages _ — _
10. The signify produces a single Commodity whose pri Dwivedi, D. N. 2002. Managerial Economics, 6th Edition. New Delhi; Vikas Publishing
' cance of David R; , Price ig _
used in economics inmcﬂdo STode] is thy j; was Constant at P, | House. ~ |
dispersed in societs atthe amplification thath One of the initial models '- Keat, Paul G. and K.Y. Philip. 2003. Managerial Economics: Economic Tools for
11, Kalecki’sth . PWincome is distributed or : Today s Decision Makers, 4th Edition. Singapore: Pearson Education Inc.
ec. i | ( :
detenninst' eoryc;fgcme dl-smm'm’“sdosely attached v : Keating, B. and J. H. Wilson. 2003. Manageria! Economics: An Economic Foundation
ot _a o an ela'ttens associated with hiy Visio wmlhjsﬁle"ry of price : Jor Business Decisions, 2nd Edition. New Delhi: Biztantra.
distinguished by market imperfections, equally on the?botm"e“t Capitalism is | s
Selfnsiructional product market ADour market and o the | | Material 99
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4.0 INTRODUCTION

In the economic sense, a market is a system by which buyers and sellers bargain for the
price of a product, settle the price and transact thefir business—buy and sell a product.
Personal contact between the buyers and sellers is not necessary. In some cases, €.8.,
forward sale and purchase, even immediate transfer of ownership of goods is not
necessary. Market does not necessarily mean a place. The market ff)r a commodity
may be local, regional, national or international. What makes amarketisa s.et_ofbuyers,
| a set of sellers and a commodity. Buyers are willing to buy and sellers are willing to sell,
' and there is a price for the commodity.

In this unit you will learn about the theory of price and output determination under

- perfect competition in both short-run and long-run. Here, two basic points need to be
noted at the outset. One, the main consideration behind the determination of price and
output iis to achieve the objective of the firm. Two, although there can be various business
objectives, traditional theory of price and output determination is based on the assumption
that all firms have only one and the same objective to achieve, i.e., profit maximization.

‘ You will also learn about the actual market forms and price determination under monopoly,

duopoly and oligopoly.

| 4.1 UNIT OBJECTIVES

After going through this unit, you will be able to:
» Discuss perfect competition as a market form and discuss its features

* Analyse the equilibrium of a firm under the conditions of perfect competition in
the short-run :

Seif-lnstructional ‘ ¢ Explain price determination under a pure monopaly Self-Instructional
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firms to the indusiry. Nor is there any restriction on

e Explain and illustrate the determination of equilibrium price and output under
monopolistic competition in the short-run

® Analyse pricing and output decisions under oligopoly

® Assess duopoly asa form of oligopoly and describe the various models of duopoly
e Evaluate the cartel model of collusive oligopoly

4.2 CRITIQUE OF PERFECT COMPETITIO
N AS A
MARKET FORM >

other firms. Therefore ect

This assumption elhni:::teﬁ:t?]: " Eainany competitjye 323:23“‘6 for the products of
0

market price. Power ofall the firyy, &¢ over the other firms-

$10 charge a price higher than the

(iv) Free entry and free exist: There is no legal o market bary
arrier on

the
the exit of ¢, o e

€ firms from the

industry. A firm may enter the industry or quitit at its will. Therefore, when firms in the
industry make supernormal profit for some reason, new firms enter the industry. Similarly,
when firms begin to make losses or more profitable opportunities are available elsewhere,
firms are free to leave the industry.

(v) Perfect knewledge: Both buyers and sellers have perfect knowledge about the
market conditions. Tt means that all the buyers and sellers have fiull information regarding
the prevailing and future prices and availability of the commodity. As Marshall putit, * ...
though everyone acts for himself, his knowledge of what others are doing is supposed to
be generally sufficient to prevent him from taking a lower or paying a higher price than
others are doing.” Information regarding market conditions is available free of cost.
There is no uncertainty in the market.

(vi) No government interference: Government does not interferet i1.1 any way w_ith
the functioning of the market. There are no discriminatory taxes or.sub51d1f:s; no hf:en_cmg
system, no allocation of inputs by the government, or any other kmdl of direct or mdtrec_:t
control. That is, the government follows the free enterprise pohcy._ Where tpere is
intervention by the government, it is intended to correct the market imperfections if
there are any.

(vii) Absence of collusion and independent decision-making py firms: Perfe.ct
competition assumes that there is no collusion between the firms, 1.e., ti.my are Flot in
league with one another in the form of guild or cartel. Nor are th'e l?uyers ml any kmd of
collusion between themselves. There areno consumers’. associations. This condition
implies that buyers and sellers take their decisions independently and they act

independently.
Perfect vs. pure competition

Sometimes. a distinction is made between pe:fect competition and pure confperirfon.
The differel;ces between the two is a matter of degree. While ‘perfect competition’ has
all the features mentioned above, under ‘pure competition’, thcre': is no perfect mo bf-{ity
of factors and perfect knowledge about market-conditions. That is, ;::etfecf compefr.trmf
less ‘perfect mobility’and ‘perfect Jnowledge 'is pure competition. ‘Pure competition
is “pure’ in the sense that it has absolutely no element of monopoly.

The perfect competition, with characteristics mentioned above is con_sidered asa
rare phenomenon in the real business world. The actual markets that approximate to the
conditions of a perfectly competitive market include markets for stockslapd bonds, and
agricultural market (mandis). Despite its limited scope, perfect competition model has
been widely used in economic theories due to its analytical value.

4.2.1 Price Determination under Perfect Competition

Under perfect competition, an individual firm does not determine the price of its

product, Price for its product is determined by the market demand and market supply.

In Figure 4.1 (a) the demand curve, DD’, represents the market demand for the
commodity of an industry as a whole. Likewise, the supply curve, SS', répresents the
total supply created by all the firms of the industry (derivation of industry’s supply curve
has been shown in a following section). As Figure 4.1 (a) shows, market price for the
industry as a whole is determined at OP. This price is given for all the firms of the
industry, No firm has power to change this price. At this price, a firm can sell any
Quantity. It implies that the demand curve for an individual firm is a straight horizontal
line, as shown by the line dd'in Figure 4.1 (b), with infinite elasticity:
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Market Demand and Supply Demand for Individual Firm >
: Q
Fig. 4.1 Determination of Market Price and Demand for Individual Firms - © Output
No control over cost: Because of its small purchase of inputs (labour and capital), Fig. 4.2 Short-run Equilibrium of the Firm
a firm has no control over input prices. Nor can it influence the technology, Therefore ' =MR line atpoint E
_ TOOVE wes. ) gy. Therefor®, — 2 that SMC curve intersects the P ¢atpomt =,
cost function for an individual firm s given. This point is, however, not specific to firms Itcan ie seen :],15- F:E:rl: fir?e SMC'= MR. Aperpendicular drawn from point E to
In 3P°l'fet§:;1i¥a competitive market. This condition applies to all kinds of market excePt gom belot\:;d stdlzot;nrmjn’ es the ilibrium output at OQ. It can be seen in the ﬁgure that
in case o teral monopoly. m:::::lglg meets both the first and the second order conditions of :gmﬁ:h maxmnza_l_bnt};*'l;
* Y et . . : is, thus, the equali
What ta;-ree the ﬁlir::]:j :c :;p';'il':ng::];e firm’s option and role in a perfectly competiti¥® At output 0Q, therefore, proﬁft 18 maxim b?@ﬁ;;m ::laxiﬁum prcc)lﬁ t Firm’s
market are very led. 1he a8 10 option with respect to pri t hasto Output.Atthisoutput,theﬁfmlsmeth ! . i th
accept the market price and produce with a given cost ﬁ;l:mﬁon.p;;: mc:;:{:n that3 total pure profit i shown by thearea PEE P which equals PP"x OQ where PP isthe
ﬂfmh;f““‘.‘“pe’f“ competion s fo produce a quantity that maximizes its profi® per unit super normal profitat output 00 . Fioure 4.2 shows that a firm
given the price and cost. Upder profit izing assumption, a firm has to produce 8 Does a firm always make profit in the short—ru.n?: F.lgure 2 sho P
quantity which maximizes its profit and attaing its equilibrivm makes supernormal profit in the shor-run. A question arises here: Does a ey
: ’ : - answer is ‘not necessanly’.
4.2.2 Equilibrium of the Firm in Short-Run always a supernormal profit in ﬁt:l s;l;g;t run? ;rhs:pemo:ma | profit or a normal profi
naximizi . . matter of fact, in the shor-run, @ make 1 make
ifgfﬁft H zing firm i in equilibrium at the level of output which equates its or even make losses. Whether a firm miakes ‘Eb.-“ -pmﬁts’ nomal pmﬁtz(:)sl; (SACF;
) vari— - tlowever, the level of output which meets the equilibr i eqfor a fi? losses depends on its cost and revenue conditions. Ifits short-run avc;grlfe ¢
var t‘:; dep;:dmg on cost and revenue functions, The naturemn ondition venu® is below the price (P = MR) at equilibrium (Figure 4.2), the firm maktis ﬁrmmmalakes %
ctions depends on whether one ig considering short of cost and re.l o the profits. If its S4C is tangent to P= MR, as shown in Figure 4.3(a), the mif‘ SAC
revenm: g:?lcuon {S genel'ﬂuyassumedtobe given inboth S-hrg:t or long-run. Whi o Oft' normal pI'Oﬁt as it covers Oﬂly _'ts SAC WhiCh includes normal P.mﬁf- BUt,4 313;) e
gmdclgmt E:o“ Is ot the same in the short and long-runs, T ead long runs, the ctiod falls above the price (P= MR), the firm makes losses_. As showp ;angu;?Pr.: EE"
» m the long-run cost function because in h, ' h e short-run °f’5t fun P cotal loss equals the arca PPE'E (= PP x 0Q), while per unit loss 1s .
capital) are held constant while all factors are varible i g 1 0TS 2P ( al ®)
discuss firm s short-run equilibrium, € in the long-run, Here, we ‘ (@) ’ saC
A
Assumptions: The short-run SMC SAG SMC
equiliby .
assumptions. 7 of 3 firm is analyseq under the followi®® % 8 E
. C:fpitalisﬁxedbll,tlﬂbourisvariable | & g/ 7 P=MR E P / P=MR
¢ Prices Ofinputsare given : E P : ﬁ P _/ E
* Price of the commodity is fixed § 8
* The firm is faced with short-run U-shaped cost
’ iyag . . Curves : : ~,
comng:ie ﬁm; > equilibrium i the short-run ig illustrated i, 13 oof® o Q > 0 Q .
" ty 18 determined by the market forces—¢ . Figure 4.2, Price ) y | Outwt
competitive market at OP. The firms, therefore, £ emanc} and supply—in a perfe® / ' Output
curve, as shown by the line P= MR. The straj éht i‘:}aﬁtralght-une, horizontal dem?®” . _ Fig. 4.3 Short-run Equilibrium of Firm with Normal and Losses .
price equals marginal revenue, i.e., AR= MR . sh‘;;‘mtal demand line implies . _ (
curves are shown by SAC and SMC, respectively, “Tunaverage and marginal © o TR
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Shut-down or close-down point: In case a firm is making loss in the short-run, it must " ket
minimize its losses. In order to minimize its losses, it must cover its short-run average (@ . ® eory of

variable cost (SAVC}. The behaviour of short-run average variable cost is shown by

'S Sh;lC 1+ ¥
the curve S4VC'in Figure 4.4. A firm unable to recover its minimum S4¥C will have to b p P
NOTES close down The firm’s SfiVC_is.minimmn at point E where it equals the MC. Note that g P / sac 1. T NOTES
SMC ifitersects SAV'C at its minimum level as shown in Figure 4.4, g p \ LA A g Ps
© ] 5AvC T R
s R A P
! TN o
SMC o P - - T ¢
SAC 5 >
. SAVC JIRETE ° e
% Fig. 4.5 Derivation of a Firm's Supply Curve
]
‘@ P E P=MR . . . 3 1 rve
o Derivation of industry’s supply cu
The industry supply curve, or what is also called market supply curve, is the ?xor}z?ntal
. Loty D supply‘c‘m'e of the individual firms. If cost curves of the'lnlel(EzI
\ firms of an industry are identical, their individual supply curves are also identical. In that
AFC iy o arve can be obtained by multiplying the individual supply at
e} Q > 32118%111131 u?tw ls)uI:Eeynflm ber of firms. In the shor-run, however, the individual sup?ly
Output prices by T T, arket supply curve can be obtained by summing
- curves may not be identical. If so, the market SuppZy Cit having their
. 44 Shut-down Poiny horizontally the individual supply ourves. Let s consider only two firms havPie 0
Another condition which mustbe fulfilled js P individual supply curves as 5y and S, as shown 1n Figure 14; (;14). :]f;-l\:z o Fi’gm'e
minimum, P= MR =SMC'=SAVC. Thi . =MR=8SMC, That is, for loss to b€ market supnly equals P4 + P13 Suppose P14 + P, B equals yMas et
. ! § condition is fulfifleq e s t Pply eq 1 ) i« different from that in part (a).] Similarly,
point E, the firm covers only its fixed cost apef oo atpoint £ in Figure 4.4. A 4.6 (b). [Note that output scale in part (b) 18 PN a5 shovwn in Figure
profit—rather it makes losses, The P variable cost. It does not make anY at price OP,, the industry supply equals P,C+PyCor 2AP,C)= fsv M Nand T we get
Tlferefore, point £ denotes the *shyt. down pom:? é::‘ashort period but not for long: 4.6 (b). In the same way, point 7'is located. By joining the points M, yWeg
price below OF, it pays the firm to close down asitim ,'n,-ﬂ{mdiz OE w:;li‘f’im’, because at any the market or industry supply curve, S5 "
. e S 115 koss,
4.2.3 Derivation of Supply Curve @) ? y:
The supply curve of an individual figm ; Py T
derived '
The equilibrium output, d ; 8 'ved on the basis of j ut |
optimum supply by ;pprtc;ﬁ: m Y the intersection of MR :lgq ;Jugbnum ol;;p the £, N
of increasing MC, a firm will incre 8 (or cost minimz; 8 firm, Unq (;;:rves,didon | Check Your Progress
basis of a firm’s supply curve Theazz PPy only when ice inc1:easeserThje (t:'gzns the ; Py = V4 s 1. Under perfect
Figure 4.5 (a) and (b). As the fi Tivation of supply Curve of 3 ﬁrm-‘ - edin ' > o —> competition, why
its SAV'C. The point Mmarks thmws’ the firm’s SMC passes thy, " 1llljlsfm»itj\,f.:ml | 0 Oupist ot ?“;“"‘“‘"g‘:f“‘“
. ) o 1 NEnce t
mustrecover 1s SAVC=MQI to mﬁbﬁi‘nn S.SA Vc which equals E;QI:O-IThe fim Fig. 4.6 Derivation of the Industry Supply Curve I::ice? may
gwn p}c;mt in the sense that if price faljg below gs ; “{;ﬂ?e short-nin, peigs Mis the shut- . Whatis the role of
wn. However, if price inc 1> tis advigaly \ . the government
e 00, Mot e 0Py e iy o 0 b fimiodo®® | 437 ACTUAL MARKET FORMS: MONOPOLISTIC Do e
profit. Let the price increase further to%}’:vﬂle firm coverg its SAC andto }:‘la:nd ol;:lt’la‘ | COMPETITION, OLIGOPOLY AND DUOPOLY competition?
L . makes no
en price rises to OP,, the ¢ uilibri 3 80 that ?qulhbﬁum ou N . ; —_ 3. Under perfect
abnormal profit. By plot:ing thisc%n};bm?::? Output rises 1o 0Q, anrlplt{:e:.l E‘:;o 28:5 , We are concerned in this section with the question: How is the price of a commodity f;::pp;::m how is
Figure 4.5 (b). on, we get o SUPPIY curve & hmwn o determined in different kinds of markets? The determination of price of a commodity produc of an
S0 | depends on the number of sellers and the number of buyers. Barring a_few cases, €-£.» f;;"‘m‘“"“‘“,-mdﬁm’
accasional phases in share anc; property markets, the number of buyers ls_laf"_ggthmthe 11 4. When is a profit
number of sellers. The numbsezr of sellers of a product in a market det_gr_mn;gﬁﬁd: makes”“”“ m;;::nmg;ﬁrm in
! and degree of competition in the market. The nature aﬁi fﬂ;’gﬂ the dogree of |- -
. ing on the number of 1AL ¢
Self-nstructional ' the structure of the market. Depen;;_g;y‘glﬁisiﬁ?d” givenin Table4.1. m%mmaml o7
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Table 4.1 Types of Market Structures

Market siructure No. of firms and Nature of Control Method of
degree of industry over price marketing
production where
differentiation prevalent

1. Perfect Large no. of Financial mar- None Market

Competition  firms with kets and some exchange
homogenous farm products or auction
products

2. Imperfect Competition: p

(@) Monopol- Many firms with  Manufacturing: Some Competitive
istic com- real or perceived tea, toothpastes, a::np : ’;
petition product differen- TV sets, shoes, quali e'ltyhsmri\r;;ky

tiation refrigerators, etc,

(b) Oligopoly Little or no pro- Aluminium, stee .

duct diffeenti- vigaretics, sars l,  Some E;mt}twe.
tion passenger cars, u:l e
etc. quality
. ) rivalry
(¢) Monopoly A single prod- Public utilitics: .
ucer, without Tel ;utlmm_ Considera- Promotional
close substi cpiones, ble but advertising if
ose fute Electricity, etc. usuall _
naty supply
regulated is large

Source: Samuelson, P.A. and W.D. Nordhaus, Economics
1

| McGraw-Hill, 15th Edn., 1995, p. 152
Market Structure and Pricing Decisiong

The market structure determines a firm?

. S powerto fix the pyy .
deal, The de termi € price of at
the price of ii;erggc? 'IPIS:E:;rg ofﬁ.%;z;ﬁrm’? degree of ﬁeedtl)tz]pill;o ;:tzmg
or independent of the rival firms in takiﬁg its OlmPhes the eXt?m to which a firm is ¢

Under perfect competition
for selling their product. T} fort;, ‘:hl:l’ge Tumber of

. . firms compete against each othe”
isclose to one, i.e., the market is highly

competitive .ﬁonunderpelfect competitio?
+ Lonsequently, fimy’s discretion i

W its market level, jt los o its discretion 10

i e its product €8 its revenue and profit i
tosellits product, and it cutsthe price down hzll):;ig e ruling price, it will nofbe able

0 .
COVer 1is average cost. In a perfectly competitive marﬁ;rket level, it will not be ablé

or 1o choice inrespect to price determination, therefore, firms have litt}®
| .As ‘the c!egree of_ competition decreases, firm’s contr, i
discretion in pricing decision increases. For example, un Ol over the price and ¥

either case, For, ifit fixes the price of

der . .
where degree of competition is high but less than one, the ﬁn’;m nepolistic competitio’!

shave some giscretion

" product that has no close

setting the price of their products. Under monopolistic competition, the degree of freedom
depends largely on the number of firms and the level of product differentiation. Where
product differentiation is real, firm’s Jiscretion and controt over the price is fairly high
and where product differentiation is aominal or only notional, firm’s pricing decision is
highly constrained by the prices of the rival products.

The control over the pricing discretion increases under ofigopo{_g where degree
of competition is quite low, lower than that under monopoli'stic competition. The firms,
therefore, have a good deal of control over the price of their products and can exercise
their discretion in pricing decisions, especially where product differentiation is prominent.
However, the fewness of the firms gives them an opportunity to forma cartel or "f’ make
some settlement among themselves for fixation of price and non-price competition.

Tn case of a monopoly, the degree of competition is close tonil. An uncontrolled
monopoly firm has full control over the price of its product. Amonopoly, in the true sense
of the term, is free to fix any price for its product, of course, under certain constraints,
viz., (i) the objective of the firm, and (i#) demand conditions. .

ici 1ains pricing decisions and pricing behaviour of the
in diﬂ’erTg;ttgfdg :fmlﬁtgﬁmﬂn his section, we will describe the characteristics
of different kinds of market structures and price determination in each type of market in
a theoretical framework. We begin with price determination under monopoly.

43.1 Price Determination under Pure Monopoly

an absolute power of a firm to produce and sell a
ettt monopob?;:;::fute. In other words, & monopolized market is o;:!e.in
which there is only one seller ofa producthaving no close spbsl:itute. The cross qlasncnty
of demand for a monopoly product is either zero or neganYe. A monopolized mdusl:'lry
is a single-firm industry. Firm and industry are 1dcnnca} ina 11101:109013r setting. : thz
monopolized industry, equilibrivm of the monopoly firm signifies the equilibrium o
inm | .

However, the precise definition of monopoly has beena mat.ter of opinion a{ld
purpose. For instance, in the opinion of J oel Deal, a noted autl_mnt)f on managenal
economics, a monopoly market is one in which ‘a product oﬁ lasting d.asnncn\.reness, is
sold. The monopolized product has distinct physical propqtles'recogmz?d b?' its buyers
and the distinctiveness lasts over many years.” Such a _deﬁmtlon m.ofpmcflcal importance
if one recognizes the fact that most of the commodmes.ha.ve tl:}elr substitutes varying i
degree and it is entirely for the consumers/users to distinguish between them and to
accept ot reject 2 commodity asa substitutei. Another concept of pure monopoly has
been advanced by E. H. Chamberlin who envisages monopoly as the con@l ofall goods
and services by the monopolist. But such a monopoly has hardly ever emst'ed, hence _hls
definition is qucstionable. In the opinion of some aut@lors, any ﬁrm facing a sloping
demand curve is amonopolist. This definition, however, includes all kinds of firms except
those under perfect competition. For our purpose here, we use the general definition of
pure monopoly, i.e., a firm that produces and sells a commodity which has no close
substitute.

Causes and Kinds of Mouopolies

The emergence and survival ofa monapoly firm is attributed to the factors which prevent |

the entry of other firms into th.¢ industry and eliminate the existing ones. The b"mef:;"
entry are, therefore, the major sources of :gonopolY-POWﬂ"e The main basriers to entry are:
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* Legal restrictions or barriers to entry of new firms

* Sole control over the supply of scarce and key raw materials
e Efficiency in production

* Economies of scale

() Legal restrictions: Some monopolies are created by law in the public interest.
Most of the erstwhile monopolies in the public utility sector in India, e.g., postal,
telegraph and telephone services, telecommunication services, generation and
distribution of electricity, Indian Railways, Indian Airlineg and State Roadways,

(i) Control over key raw materials: S,

kind emy
certain specific knowledge of technique ¢ ogealso

(i) Efficiencyin production; E

because of monopoly over
fproduction, POy

Effici
firm’s gains higher the competitive strength and

(iv) Economiesof scale: The €Conomieg of scale are

for thi “mergence and existence of m°n°P01iesi-i Primary anq technical reason
firm’s long-run minj : 'an uny 2
almostong‘ : dmm@“mmsf‘)fproduchon Orits most e regulated market. If
coincides with the sjze of the market, ¢, Clentscale of production
en i

profitable in the long-run to elim;

. inate it
short;un. Once its monopoly is estab]js](;:fli)tﬁt;gn thr;)hn
new firms to enter the industry and syp: mes
this factor are known as "amraIMOnop(;ie. Monopoties Created on account of
outofthe technical condifio o

LA
ounds ns of efficiency Orma;:eturc::amompoly may emerge

by law on efficiency

0st impossible for the

Pricing and Output Decisiop: Short-run Analysi

. Opoly market erall
: ; conditiong ; are generally
different under monopoly—unlike a competitive firm, a > 1, AR and Mg curves, are

sloping demand curve, The reasonis a monopolist has the o

! . : . Ption and oW
the price and sell more or to raise the price and still retain some custmﬂmeﬁf’eﬁsf:

given the price-demand relationship, demand curve under monopoly is a typical downward
sloping demand curve. ' )
When a demand curve is sloping downward, marginal revenue (MR) curve lies
below the AR curve and, technically, the slope of the MR curveis twice that of AR curve.
The short-run revenue and cost conditions faced by a monopoly firm are pmenteg
in Figure 4.7, Firm’s average and marginal revenue curves are shown by the As;t an
MR curves 'respectively, and its short-run average and marginal costcur::ls a;e o“g:
by SAC an:i SMC curves, respectively. The price and output decision rule for pro
n?aximizing monopoly is the same as for a firm in the competitive industry.

Unit cost and revenue

¢ Oftputwr tims unit

rmination under Monopoly: Short-run .

aximized at the level of output at which MC=MR.
tion, a profit maximizing monopoly firm chooses a

Fig. 4.7 Price Dete

As noted earlier, Pm_ﬁt is 1oa:
Given the profit maximization condt

i °s cost and revenue curves
Price-output combination at which MR = SMC. Given the fim

) rdinate drawn from int N to X~
inFigure 4.7, its MR and SMC intersect at point . ?hf oﬁrm at (;‘{IZa-Atthis Opllgput, firm’s

) o fit maximizing output for the = D) gives the profit
axis, determines the pro NQ extended to the demand curve (AR=D) g1 nbe
R SMC. The orc:l;aQteIt means that given the demand curved,ezﬁ;};?ﬁ (:)ulput
Sold pe s it oy one pic 6, PO OPy. Thus Onceprioe s fixedthoui
o per time unitat o0 es the price for the monapoly firm. Once pri 1o firmising
e e

pro

state of equilibrium. the monopoly firm maximizes its unit and total profits.

Ammpmogandpl‘ioe}:%jc profit (i.e., AR — SAC) equals P Q-MQ=PM.Its

Its per unit monopoly or econ P.M, p=P Mx PM=area P PMP, as shown
: = » P T2
total profit, p = 00 X Pﬁéisnl;l: ?noﬂi sh;rt-run, c;st and r.evenue-condmons are not
l:y the shat: eﬂ;?;em;%::qm. ilibrium of the monopoly firm will remain stable.
xDeCted Cl s .
Determination of Monopoly Price and Output: Algebraic Solution

The determination of pric

of determination of equilibrium price output under monopoly.
Suppose demand and total cost functions for a monopoly firm are gt

¢ and output by a monopoly firm in the short-run is illustrated
above graphically (see Figure 4.7). Here, we present an algebraic solution to the problem
grap

..(4.11)

Demand function: Q = 100 —~ O.é P _ .(4.1.2)
N * : P = 500 - 5 k: ) ) ...(4.2)
gno:: Eﬁ;ucf:;n TC = 50+ 20Q + &
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The problem before the monopoly firm is to find the profit maximizing output and
price. The problem can be solved as follows.

We know that profit is maximum at an output that equalizes MR and MC. S
: .Sothe
first step is to find MR and MC from the demand and cost function respectively. We

have noted earlier that MR and MC are the first derivation of 7R and TC functions

respectively. 7C function is given, but 7R fanction is not. So, let .
We know that s letus find 7R function first.
TR=P.Q

Since P = 500 — 50, by substitution, we get
TR = (500 - 50) O
TR = 5000 - 5¢* @3)
Given the TR fimction (4.3), MR . . o e
TR )» MR can be obtained by differentiating the function.
= %g ~300-100

Likewise, MC can be obtained by dj jati
y differentiatin .
o TR ating the T'C function (4.2).

Now that MR and MC are known, im;
obtained. Recall that profit is maximum ;vi?r? mmg output can be easily
MR =500 - 100 . As given above,

and MC=20+20
By substitution, we get o
profit maximizip
MR = MC g output as;
500 - 100 =20 + 20
480=120
0=40

The output 0 = 40 s the
profit fni
Now profit max faximizing outpyt,

. / imizing price cap :
price function (4.1.2). be obtaineg by substituting 40 for Q in the
Thus, P = 500 - 5 (40) = 309
Profit maximizing price is ¥ 309

Total profit () can be obtaineq as followsg
n=TR - TC .
By substitution, we get:
7= 5000 ~ 507 - (50 + 200 + %)
=.-5(.}0Q—5Q2-—50—20Q—Q2
By substituting profit maximizing output (40) for 0, we
z = 500(40) — 5(40)(40) - 50 — 20(40) - (4(’) X 4g°t‘
= 20,000 - 8,000 - 50 ~ 800 - 1600 ~ 9,550 Y
Total maximum profit comes to T 9,550.

Does a monopoly firm always earn economic profit?

There is no certainty that a monopoly firm will always eam an economic or supernormal
profit. Whether a monopoly firm earns economic profit or normal profit or incurs loss
depends on:

. Its cost and revenue conditions

. Threat from potential competitors

. Government policy in respect of monopoly

If a monopoly firm operates at the level of output where MR = MC, its profit
depends on the relative levels of AR and AC. Given the level of output, there are three
possibilities.

e  If AR > AC, there is economic profit for the firm

e IfAR = AC, the firm earns only normal profit
e  if AR <AC, thoughonlya theoretical possibility, the firm makes losses

Monopoly Pricing and Output Decision in the Long-Run

The decision rules regarding optimal output and pricing in the long-runs!rethe same asin
the short-run. In the long-run, however, a monopolist gets an opportunity to expand the
size ofits firm with a view to enhance its long-run profits. The expansion of the plant
size may, however, be subject to such conditions as: (@) size of the market, (b) expected
economic profit and (¢) risk of inviting legal restrictions. Let us assume, for thef time
being, that none of these conditions imits the expansion of a monopoly firm and discuss
the price and output de ination in the long-run. . | o

The equilibrium of monopoly firm and its price and output determination in the
long-run is shown in Figure 4.8. The AR and MR curves show the market demand and
marginal revenue conditions faced by the monopoly firm. The LAC am,i LMC show the
long-run cost conditions. It can be seen in Figure 4.8, that monopoly’s LMC and MR
intersect at point P determining profit maximizing output at 0Q,. Given the AR curve,
the price at which the total output 0Q, can be sold is P,(,. Thus, m the long-run,
equilibrium output will be OQ, and price P,Q,. This output-price c9mbmauQn
mmaximizes monopolist’s long-run profit. The total long-run monopoly profit is shown by
the rectangle LMSP,.

Revenue and cost

n i %
0 Q G MR Qutput

Fig. 4.8 Equilibrium of Monopoly in the Long-run

compared to shortrun equilibrium, the |
charges a lower price and makes a larger

It can be seen in Figure 4.8 that
monopolist produces a larger output and

PRI e
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/ rhooryof Mrke _ Second, the elasticipr of. der_nax.ld ffar t!le produ!::t must be differentin d‘if.i‘erent Theory of Marker
monqpoly profit in the long-nm. In th-e short-run, monopoly’s equilibrium is determined markets. 'Ijhe purpose of_ price dl.sc_r{mma.tlon is to maximize the pro-ﬁ_t by eyfplmtmg. the
at point 4, the point at which SMC, intersects the MR curve. Thus, monopoly’s short- markets with different price elasticities. It is the difference in the elasticity which provides
run equilibrium output is OQ,; which is less than long-run output bQ Bp t t);‘l Shc’rt monopoly firm with an apportunity for price discritination. [fprice elastcitios of demand
run equilibrium price P,Q, is higher than the long-run equilibrium 2 oU p ©5 Oh- in different markets are the same, price discrimination would reduce the profit by reducing NOTES
total short-run monopoly profit is shown by the rectan. gle JP TKp\:li?c b Zig’—;;ll‘c; demand in the high price markets. |
Zr:a;lc;s thanththe total long-run profit LP,SM. This, however, is lnot necessary: it all Third, there should be imperfect competition in the market. The firm must have

P 111 on bz short-run and long-run cost and revenue conditions, monopoly over the supply of the product to be able to discriminate between different -
t may be noted at the end that i . classes of ¢ and charge different prices. -
may not reach the optimal scale ofpggie;g;;eOl;}mm o entry, the monopoly firm Onsmnersm,aximizin ; ustpbe h than th tity demanded
full utilization of its existin i > ) i the long-run, nor can it make o Fourth, profit g output m much larger ¢ quantity
and full utilivats : 2 c_apamty. The firm’s decision regarding pl . in a single market or by a section of consumers.
utilization of its capacity depends solely on the mark 0§ plant expansion . gt . e
market conditions (i.e., revenue and cost conditions o he thmnd:nons. Iflon.g:run Pricing and Output Decisions under Monopolistic Competition
permit, the firm may reach its optimal level of output. sence of comperition) The model of price and output determination under monopolistic competition developed
Price Discrimination Under Monopoly by Edward H. Chamberlin in the early 1930s d_omil}ated the pricing_ theory }mtil n?oent!y.
o Although the relevance of his model has declined in recent years, it has still retained its
Pser::;e dlsc;lmmation means selling the same or slightly differeni theoretical flavour. Chamberlin’s model is discussed below.
Con:;‘:n‘: m qtdl_ﬂ‘erentpnces, Dotcommensurate with tﬁffoﬁtmg“fmt o @e@t Monopolistic competition is defined as market setting in which a large number
. L crimmated on the basis of their i N ) tation. of sellers sell differentiated products. Monopolistic competition has the following features:
geographical location, age, sex, colour, marital statyg Income or purchasing power;
etc. When consumers are discriminate dontheb » quantity purchased, time of purchase, e Large number of sellel.s
charged from them,itis called price discriminggign. 1o 1°% P fegard toprice ® Freo entry and fioe SxX
discrimination. The same price is charged ﬁoni"tﬁ“"m There is another kind of price o Perfect factor mobility
cost of production in two different plants loc tez Consumers of different areas while o Complete dissemination of market information
Some];::mmgn examples of price dlscrmmizn n different areas is not the same o Differentiated product
givenbelow ,notnecessarilybyamonopolist, are M . L. ¢ Competition
* Physicians and hospitals, lawyers onopolistic vs Perfeet omP
different rates mostly on the basis ;g‘t’h“:;lltamis, etc., charge their customers 2t Monopolistic competition is, in many respects, similar to perfect competition, There are,
» Merchandise sellers sell 20045 0 el atter’s ability to pay however, three big differences between the two. |
prices than to others and offer Oﬁ‘;::o‘:Z}s&lends’ old customers. otc... at lower (/) Under perfect competition, products are homogeneous, whereasmder monopolistic
* Railways and airlines charge |, Counts to the same set of customers competition, products are differentiated Products are differentiated generallybya
different class of travellers OWer fares from the children ang d for different brand name, trade mark, desiga, colour and s!]ape, paf:kaglng, credit ferms,
* Cinema houses and anditor] Students, anc 10 quality of after-sales service, etc. Products are so differentiated that buyers can
concerts, etc, toria charge differentia] pat, esfor o easﬂydisﬁ{lgulshbetween the pr?ducls mlpphed‘by different ﬁrms Despite product
o Some mulfint Or cinema shows, musical differentiation, each product remains a close substitute forﬂxenvalprgducts.Alﬂlougla
moriets.call e(tilf:iuals charge highey pricesin dg there are many firms, each one possesses a quasi-monopoly over its product.
o Lower 1rat umping’ mestic and lower prices in foreigh (if) There is another difference between perfect competitic_n} ar_ld. monopolistic
, es for the first few telepp, competition. While decision-making under perfect competition is independent of
night trunk-calls; higher electric; Pone calls, lower tates fi : th . monopolistic competition, firms’ decisions and business behaviour
consumption, etc. g ity rates for il s for the evening and other firms, in monop
some other exampleg ¢, fori lﬂ_usgand lower for domestic ; are not absolutely independent of each other.
Necessary Conditions e discrimination, ' (iff) Anotherimportant factor that distinguishes monopolistic competition from perfect
First, different markets must be competition is the difference in the number of sellers. Undet perfect competition,
pricing. The markets for dl%ref:;]f}lmble fora sellerto be ableto the number of sellers is very large as in case of sfgr'lcultural Rroducts, retail
of one market are not in a pogit; asses of consumers be Practice discriminatory business and share markets, whereas, under monopolistic competition, the number
separatedby: (i) geographi position to_ resell the comm, ditv i SO separated that buyers ! of sellers is large but limited—50 to 100 or even more. What is more important,
- () BEVETED "cal distance nvolving high cogt fty 1n the other. Markets are ! conceptually, is that the number of sellers is 5o large that each seller expects that
versus foreign markets; (ii) exclusive use of the comm Odf) transportation, i.e., domestic ' his/her business decisions, tactics and actions will go unnoticed and will 20t be
lack of distribution channels, e.g., transfer of electricity ﬁlvo’e'g" doctor’s services; (i) retaliated by the rival firms. i
a 15
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Th arke isti iti : .
eory of Market mc oompd{lt}on,gsdef.inedand explained above, is most common now in retail Price and Output Determination in the Long-Run Theory of Market
ﬁrl?lsacqumngag.enmes.ax{dalsomscmoe sectors. More and more industries X _ el der listi
are now tending towards oligopolistic market structure. However, some industries in The mechanism of price and output determination in the long-run under monopolistic
India, viz., clothing, fabrics, footwear, paper, sugar, vegetable oils, coffee, spices competition is illustrated graphically in Figure 4.10. To begin the analysis, let us suppose
NOTES compuiers, cars and mobile phones have the characteristics of monopoﬁ;ﬁé com’ tition’ that, at some point of time in the long-run, firm’s revenue curves are given as AR, and NOTES
Letus now explain the price and output determinati pe L MR, and long-run cost curves as LAC and LMC. As the figure shows, MR, and LMC
competitiondeveloped by Chamberlin, stermination models of monopolistic intersect at point M determining the equilibrium output at OQ, and price at 2,0, At
, o price P,0,, the firms make a supernormal or €COOMIC profitof P,T per unit of output.
Price and Output Decision in the Short-run This situation is similar to short-run equilibriut.
Althoughmonopolistic competitionis characteristically
e o close to perfect competition, prici
and output ﬂl:tecmﬁrl;::s under this k:m.d of market are similar to those under montllgsaoll);c';lllg
slopinglsdem;ld curve Th?;oﬁiflo::g i d fion, ke amuonopolist, fices a downviard
Y ‘ cmand curve is the (] a %
of a section of consumers for the product and (i) the qu;:is.l::: of: (¢) a strong preference g
the supply. The strong preference or brand loyalty of the ¢ onopoly ?fthe seller over g
Wtyto raise the price and yet retain some mmmm?sefdgs S theseller a; g 7 __
is a substitute for the other, the firms can attract the cong ,sinice each produ z - “
lowering theirprices. umers of other products by 5 ' A
[ \ i |
is illustrated in Figure 4.9, It glvef:;ltor:-mn reauon under monopolistic competition \ MRy g
monopolistic firm. venue and cost curves faced by the 2o " —
y ° 1 Output per ufity tima
Fig. 4.10 The Long-Run Price and Output Determination under Monopolistic Competition
b sSMe .
g - ME sac Let us now see whatha in the long run. The supemon.nalproﬁtbnngsabout
E' Py N . . P - tically competitive market in the long run.
y// i two important changes ina monopolisically
'g A ///f//f/ﬂz’a - First. th rmal profit attracts new firms to the industry. As aresult, the
g- N W . First, € Superno _ marketshmtoneWﬁrms.COnsequenﬂy,thelrdemand
g existing firms lose apartoftht;ﬂﬁ 6l AR is tangent to LAC, This kind of change in the
3 curve stifts downward 0 b9 € U5 hiftin AR curve from AR, t0 AR, and the
: demand curve is shown is Figure 4.10 bythe ' :
\ . MR curve from MR, to MK, N
R AR= [y " MRZ ber of firms intensifies the price competition between
Q. Second, the increasing D .\ firms try to regain or retain their market
' : them, Price competition increases losing try to Tegain| o
, . Outlput per tme un i : - oduct. And, new firms in order to penetrate
Fig. 4.9 Price-Output Def share by cutting down the price of theil PP , o s
e Cutpul Determination under Mone, . the y cutting el low prioes for their product. The price competition increases
Asshownin the figure, firm’s 4@ Polistic Competition theniaarketsetcompafzuezaid curve or, in other words, it makes the demand curve more
the necessary condition of profit-max; ,'me_ TSeCts its MC at C . sope ofthe tope than AR, and MR, hasa greater slope than
this output can be soldatpﬂm pé'?.fm‘“ tion at output g Gl"ntN This point fulfills elastic. Note that AR, has & greater S0P ‘ ’
. fce 0. So the prige ~%- Uiven the demand curve MR..
price, the firm earns a maximum monopoly or 1§ detel'fnmed at PO, At this output and : . . of price and output determination under monopolistic
output and a total monopol £conomic profy tp The ultimate picturé O P :
profit, PM (perunif) 10poly profit shown by the rectaq tequal to PMper unit of competition is shown at point P, in Figure 4.10.As the ﬁgurc sh9ws, LMC intersects
firms emtoring tho; ;xxsts in the short-run becayge there gle Pl{’wz_ The economic MR 3t ooint Nwhere firm’s long-run equilibrium output 18 determined at 0Q, and price
Underemermmon 0:1) list;:: cust.l-'y- l?t}t the rate of profit we uld I::tllljﬂ orlittle possibility of new atp Q p;)%te that price at P,©, equals the LAC atthe point of tangency. It means that
their products Soms ompetition because of difference i, the the same for all the firms under tlrlonopolistic competition, firms make only normal profit in the long-run. Once all
those of others. For thﬁmlse may earn only a norma] profit iffhel_asnclty of demand for the firms reach this stage, there is no attraction (i.e., super normal profit) for the new
. ' same reason, some firms may malce SIT Costs are higher thad firms to enter the industry, nor is there any reason for the existing firms to quit the
: even losses in the short- industry, This signifies the long-run equilibrium of the industry. 3
Self-Instructional gﬁ:;lmw 17
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To ﬂlustmte the price and output determination under monopolistic competition
through a numerical example, let us suppose that the initial demand function for the
firms is given as:

0, = 100 - 0.5P,
or P, =200-20, - 4d)
Given the price function (4.4), firms’ 7R, function can be worked out as:
TR, = P,. 0, = (200 - 20))0,
= 2000, - 20,2 45

The marginal revenue function (MR,) can b i i iati
TR, function (4.5). Thus, Y e obtained by differentiating the

MR, =200 - 4Q,

Suppose also that firms® TC function is given as: ...(4.6)
TC =1562.50 + 50 — @ + 0.050? @)
Given the firms’ TC function, LAC can be obtained as: ...(4
dc= _ wﬁ
2 0
_Ise2so o
0 Q + 0.050° 4

maximize firms’ profit, The profit maximiy;
o LMC fanctions given in Bqs. (4,
t is,

MR, = LMC
20049, =5-20 + q:1502
For uniformity sake,
Eq. (4.10) for Q,.
200 - 4Ql =5 _ 2Ql + O,ISQIZ
195=20, + 0.150,2
0,=30

LT::IS > profit maxitmizing output i the short-run equalg 3¢
us no * equilibr ‘
Price P, can be‘;bﬁt:'d le'ms eqm'hbl?um price (p ). LdC
1 med by Substituting 3¢ for 0 li;l th al.ld Supernormal profit.
P, =200 - 20, 1 7 Price function (4.4).

=200 - 2(30) = 140

Thus, firms’ equilibrium price i5 determine g4 3149

Firms’ LAC can be obtaine
function (4.8). Thus,

1562.50

db o -
Y substituting equilibriym, Output 30 for 0 in

LAC =

+5-30+0.05 (30 x 30). =72.08

Thus, the short-run equilibrium condition gives the following data.
Equilibrium output =30

P, =140

LAC=172.08
Supernormal profit = AR, — LAC = 140 - 72.08 = 67.92 (per unit of output)

Let us now see what happens in the long-run. As already mentioned, the

existence of supernormal profit attracts new firms to the industry in the long-run.
Consequently, old firms lose a part of their market share to the new firms. This

causes a leftward shift in their demand curve with increasing slope. Let us suppose
that given the long-run 7C function, firms’ demand function in the long-run takes the

following form.
0,=9875-P,

and P,=98.75-0, SRR
To work out the long-run equilibrium, we need to find the new TR function

(7R,) and the new MR function (MR,) corresponding to the new price function
(4.11). For this, we need to first work out the new TR function (TR,).

IR, =P, - 0, =98 75 - Q) O,
=98 750, - 0’
We get MR, by differentiating TR function (4.12). Thus,
MR, =98-75-20, ...(:1.13)
- ilibri t can now be obtained by equating MR, with the
LMC gm'?:t}zﬂig ?zi-ligzus:;(gl:)tgﬂniformity, we des.ignate O in the L]!/IC2 function |
as 0,. The long-run equilibrium output is then determined where:

MR, = LMC
or  98.75-20,=5-20;,+0-150,"
93.75=0-1507
625 = 0,
0,=25
One of the conditions of the long-run equilibrium is that AR, or P, must be
equal to LAC. Whether this condition holds can be checked as follows.

1562.5

2

...(412)

+5-0+0.05¢

98 . 75 - Q2 =
By substitution, we get.
98. 75— 25 = %65"’-3 +5-25+0-05(25)

73.75=62.50-20 +31-25="73. 75

. It is thus, mathematically proved that in the long-run, firm’s P= AR = L4C and
1t earns only a normal profit.
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~ Non-price Competition: Selling Cost and Equilibrium

In the preceding section, we have presented Chamberlin’s analysis of price competition
and its effect on the firm’s equilibrium output and profits under monopolistic competition.

All firms are losers: there are no gainers. Therefore, firms find other ways and means to
non-price competition for enlarging their market share and profits. The two most
common formg of non-price competition are product innovation and advertisement.
Product innovation and advertisement go on simultaneously, In fact, the successful
introduction of a new product depends on its effective adverti ,
advertisement expenses, firms under monopolistic competition
competitive promotion of their sales, e.g., expenses on sale
dealers, discounts to customers, expenses on displays,
additional costs on attractive packaging of goods, etc.
expenditure constitute firm’s selling cost.
Incurring selling cost increases sales, but with varv;

increase initially at imfreasing rates, but eventually amﬁﬁisﬁzﬁlﬁﬁ
ﬂ1eav§rage cost of selling (4SC) initially decreases byt ultimately it { ' T‘}h ASC
curve is, therefore, U-shaped, similar to the ¢ yTtincreases. The

sement. Apart from
incur other costs on
§ personnel, allowance t0
gifts and free samples to customers,
Allsuch expenses plus advertisement

Chamberlin calls it ‘Group Equilibrium’ We discuss
group equilibrium, )

Selling Cost and Group Equilibrium
To analyse group eqm]ibnum of firms with selling

APC+ASC,

o0

A 8_4 APC+ase,

.:E

\ - T‘ﬁm |
\ T e

. %

Ouipt

N

Price and Cost

Fig. 4.11 Selling Costs and Groyy Equilipy;
Hm

Now suppose that one of the firms incurs seltin
. . - £ COSt 50 that ; .
average selling costs (A5C) rises to the position of the thatits APC added with

Curve 4PC+ 4 : 1
sale increases to Of),. At output 0@, the firm makes supernommal prc;gﬁct'; ?,?c;lalt;;;rta
3 7

Chamberlin’s analysis shows that price competition results in the loss of monopoly profits. |

This profit is, however, possible only so long as other firms do no.t J:ncur sellipg coston
their products. If other firms do advertise their products competitively and incure the

same amount of selling cost, the initial advantage to the firm advertising first disappears

and its output falls to OQ,. In fact, all the firms reach equlhbnum at poi:{tA and produce
OQ, units. But their short-sightedness compels them to ncrease their selling cost because
they expect to reduce their APC by expanding their output. With increased selling cost,

" their APC + ASC curve shifts further upward. This process continues until APC+ASC

rises to APC + ASC, which is tangent to the AR = MR line. This position is shown by

. point B. Beyond point B, advertising is ofno avail to any firm. The eth'l'bﬁui;z will be
* stable at point B where each firm produces OQ, and makes only normal pro

Critical Appraisal of Chamberlin’s Theory

. Chamberlin’s thébf;;fmoﬁopoﬁsﬁc competition propounded in the early 19308 isstill

regarded to be a major contribution to the theory of pricing In fact, thf:;:e is ;Izzzxr
theoretical explanation of price detenmination under monopf)hstlc comd;;chhctm. ow 1001;
his theory has been criticized on both theoretical and empirical grounds. Letus n
into its theoretical weaknesses and empirical relevance. | o

First, Chamberlin assumes that monopolis‘fic competitors act mdepg;ﬁ;;t;}; ::g
their price manoeuvring goes unnoticed by the rival firms. Th;s gss?;?gns 0 bas b
questioned on the ground that firms are bound to be affected by dec

firms since their products are close substitutes for one another and, therefore, they are
bound to react. N 5
Second, Chamberlin’s model implicitly assumes that monomhshqe:lgecznﬁzﬁ
firms do not learn from their past experience. They 00“{'331:)06‘;;"{; e
reducing their prices even if successive pncg reductions lea ]
Such an assumption can hardly be accepted. 3 ' _
et
also incompatible with product differentiation. In fact, eac |
ofits specialized and unique product. B
siourth his ‘herai'lc assumptions’ of identical cost and revenue cugt:? a:;
(luesticmable_’ Since each firmis an industry in itself, there is a greater possibility

Variations in the costs and revenue conditions of the various firms.

: i ideredtobeincompatiblé

Fifth, Chamberlin’s assun i nofﬁ'eeentry:salsooo_ns . atil

i“ith}?ﬂ‘o tdi ° 1' s d 'cf)'there are no legal barriers, productdlﬁ'erentlatmn
duct differentiation. Eveni

. jers to eniry.

and brand lovalties are in themselves barners o

Fi " empirical validity of Chamberlin’s concept of monop(?lxstl_::
compeﬁltlil:;ly, :gnfar as itIiJ's difficult to find any example inthe real_wc.)rld towhich his
Mode] 6fmol;0 fistic competition is relevant. Most markets that exist in thfe real world
Maybe classi_ﬁelc)lo under perfect or pure competition, ohgopol;_! or monopoly. Its, ﬂleret:or?,
alleged that Chamberlin’s model of ‘monopolistic competition a}n.alyzes an unvealistic
Market, Some economists, 6.8 Cohen and Cyert, hold the position that the model of
monop;}ﬁsﬁc competition isnota useful addition to economic theory because it does not

escribe any market in the reat world.

Despite the above criticism, Chamberlin’s contribution to the theory of price cannot

be denied. Chamberlin was the first to introduce the concept of differ nﬁaredﬁ”""""

30d selling costs as a decision variable and to offer a symmmsu ?;a;ﬁ e oncept
Clors, Another important contribution of Chamber_hmsﬂl_emtmdﬂ_. . n
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of demand curve based on market share as a tool of analysing behavi :
later became the basis of the kinked-demand curve anj:iys?s. Viour of fims, which

4.3.2 Pricipg and Output Decisions under Oligopoly

Oligopoly is defined as a market structure in which there are ¢ Jew sellers selling

homogeneous or differentiated products. Where oli gopoly firms sell a homogeneous

product, it is called pure or homogeneous oligopoly. For example, industries producing

chemicals, aluminium and sugar are industries

India is given below.

Market share (%)

__"'_""'-——-———-_.m:“ﬁstrfes

1-249

25-499 8 —

50 —74.9 1

75 — 100 | 15

Total 50
— T ——
Asthe data presented above o —
about 60 per cent indusmesfllot‘zsi (l)n ﬁI:[cllllsa’ hlzvseoao}]l; 0f84 selected industries, i.c., ib

which gives a concentration ratip of 0.500

under oligopoly. Per cent or more market share

orabo )
ve. All such ndustries can be classified

8ets, computers, mobile
- Such industries require
S which can make huge
In fact, 5 huge investment

huge initial investment, T, um goods
. el'efore on} s €lc
» Oly those firm

investment can enter these kin

: ds of'i d .
requirement works as a na L Industries,

2. Economies of scale; By mttl:: : l;.hamer.t‘) eniry to the ol T .

production purchg Socute cost advantgge qye tolarge scale production,
Orgalﬁzatio;:l This .ie (Iz md}ls!:ﬁal inputs, market eg Onomies of scale in
firms in price comy g;ﬁ? © cXisting fims a oo iv bancing, and sales
firms petition. This also works ag g g © adVantage over new

' : etetrent for the
. entry of new
3. Patent rights: In case of differentiateg try

differentiated product patented which givesthenf :;gop oly, firms get their
. andmarket the patented commodity. This prevents 0;1}‘::"8“"’ Tight to produce

fims from producing

the patented commodity. Therefore, unless new firms have something new to
offer and can match the existing products in respect of quality and cost, they
cannot enter the industry. This keeps the number of firms limited.

4. Control over certain raw materials: Where a few firms acquire control
over almost the entire supply of important inputs required to produce a certain
commodity, new firms find it extremely difficult to enter the industry. For
example, if a few firms acquire the right from the government to import certain
raw materials, they control the entire input supply.

5. Merger and takeover: Merger of rival firms or takeover of rival firms by
the bigger ones with a view to protecting their joint market share or to putan
end to waste of competition is working, in modern times, as an important
factor that gives rise to oligopolies and strengtbens the oligopolistic tendency
in modern industries. Mergers and takeovers have been one of the main
features of recent trend in Indian industries.

Features of Oligopoly '

Let us now look at the important characteristics of oligopolistic indust:ries.

eady mentioned, there is a small number of

1. Small number of sellers: As alr isa -
" sellers under oligopoly, How small is the number of sellers b oligopoly marketsis
r it depends largely on the size of the market.

difficult to specify precisely fo
Conceptually, however, the number of sellers is so small that the market share of
gh for a single firm to influence the market price and the

each firm is large enow _ . _
business strategy of its rival firms. The pumber may vary from industry to industry.

Some examples of oligopoly in
firms in 1997-98 is given below.

Industry - No. of firms Total market share (%)
Too-croam 3 100.00
o 2
Infant Miik food g 99:95
Motorcycles e 94,34
Passenger cars 1 99.90
Cigarettes 9821
Fruit Juice, pulp & conc. 130 91,84
Fluorescent lamps " 9137
—— Automnobile tyfes

Source; CMIE, Indusiries and Market Share, August 1999. '
2. Interdependence of decision-making: The most striking feature of an

tructure is the interdependence of oligopoly firms in their

oligopolistic market s : .
defisf;fmldng, The characteristic fewness of firms under oligopoly brings the

firms in keen competition with each other. The competition between the firms
:on and counter-action in the absence of collusion

dustries in India and market share of the dominant |

takes the form of action, 18acti : o _
between the firms. For example, car compantes have changed their prices following
dr: by one of the companies. They have introduced new

the change in price ma : '
model in competition with oneanother. Since the number of firms in the industry

is small, the business Strtegy of each firm in respect of pricing, advertising and
product modification is closely watched by the rival firms and it evokes imitation
and retaliation. What is #qually ir.portant is that firms initiating 2 0
sirategy anticipate ard t ke into account the possible counter-action O]
firms, This is called inte dependence of oligopoly fros:

new business
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An illuminating example of strategic manoeuvring is cited by Robert A. Meyer.
To quote _the example, one of the US car manufacturing companies announced 111
one year in the month of September an increase of $ 180 in the price list of its car
model. Following it, a few days later a second company announced an increase
of $ 80 only and a_third announced an increase of $ 91. The first company made
a counter move: it announced a reduction in the enhancement in thlz ligt rice
ﬁ“ogl $ 180 to $ 71. This is a pertinent example of interdependence of ﬁrgls in
business Fiet’:‘,ISlOl'lS under oligopolistic market structure. In India, when Maruti
Udyog Limited (MUL), announced a price cut of ¥ 24,000 to 36,000 in earl

2005 on its passenger cars, other companies followé:d suit, H e P i
co‘mpet:t;on is not the major form of competition among the ‘1‘ o e

price war destroys the profits. A more common form of comp;tiiig;f i(;]z(f:: l;:]:iz:

competition on the basis of product di T
. ifferen : ..
provision to survive, tiation, vigorous advertising and

. Barriers to entry: Barriers to entry i
: to an oligopolistic in i
Ttk S ) 1 polistic industry aris uch
caara cf;t co?dmon_s as: (i) huge.mvestment requirement to match thz due(;mcstioll
pacity of the existing ones, (i) economies of scale and absolute cosf ;g ;lntage
\

enjoyed by the existing firms, (iif) stron
i firm 2 g consumer |
b i : oyalty toft]
EZW f;ﬁ::gy the Z:tzgfiglglatﬁhmensquahty and service and gv)oprlzl;;?fnl ;:ﬁ?f}ﬁi‘
through pri :
that can cross these barriers can and doik;llt’:ce cutting. However, the new entrants

too mostly the branches of MNCs suryiye rthe industry, though only a few, that

4. Indeterminate price and output:
co_ntroversial one, of the oligopolistic ;
price and output. The characteristic

5 ;

marlt:;ther Important feature, though

fewnes Sﬁuct}“e is the indeterminateness of
Sand interdependence of oligopoly

may break down. 4n opposite vi
may bre posite view is th 1
if price is once determined, it tends to stalfirfiﬂs_j;f e tzmpaiytis ok, 10
4.3.3 Cournot and St .
ackleberg’s M
odel of Dy
opoly

Oligopoly is a form of market in whj

The most basic form of 1
A 1gopolyisa ¢
small number of com a duopoly wh :
is also referred to as : {Ti]:);soil;d;h?;e only two pl‘Oducerseziiastn':l i el byla
-Similar to a mopg Inone market, A duopoty
poly, ;

a duop‘?ly too can have the sam®

(i) Cournot’s duopoly model

Augustine Cournot, a Fren
s ch economist
model i . DRSS Was the first ¢
in 1838. He formulated his oligopoly theory ?htie;/elop a formal oligopoly
Orm of a dyop del
poly mo

which can be extended to oligopoly model. To illustrate his model, Cournot made the
following assumptions.

(@) There are two firms, each owningan artesian mineral water well.

(b) Both the firms operate their wells at zero marginal cost.

(¢) Both of them face a demand curve with constant negative slope.

(d) Each seller acts on the assumption that his competitor will not react to his decision
to change his output—C ournot’s behavioural assumption.

On the basis of this model, Cournot has concluded that each seller ultimately
supplies one-third of the market and both the firms charge the same price. And, one-

third of the market remains unsupplied. .
Cournot’s duopoly model is presented in Figure 4. 12. The demand curve for mineral

water is given by the AR curve and firm’s MR by.the MR curve.To begin with, let us
suppose that there are only two sellers Aand B, but lIlltlatli}’, Aisthe only s.ellt.ar-of mineral
water in the market, By assumption, his MC=0- Following the profit maximizing rule, he
sells quantity OQ where his MC= 0= MR, atprice OP,. His total profitis OP,PO.

Cournat’s Model

ut Determination under Duopoly:

Fig. 4.12 Price and Ouip
He finds that the market open to him is OMwhichis

half of the total market. That is, he can sell his product in the rf:mamllng half fJf the
market. B assumes that 4 will not change his qutpui because he is Tnakgg mIa};(nnut;n
profit, Specifically, B assumes that A will continue o sell OQ at prices p ﬂ} 7 us, hje
market available to B is O Mand the relevant part of the demand curve is PM. Given s

Now let B enter the market

demand curve PM, his MR curve s 81ve by the curve PN which bisccts Ot e
Where QN = NM. In order to maximize his revenue, B sells QN at price OP . e fital
Sevetive is i BORE N which equals his total profit. Note that B supplies only

ON'=1/4 = (1/2)/2 of the market. ;

Let us now see how A5 Pr ofitis affected by the entry O Wn}.l e 5 nt.ry O?B’
e B by, Therefore, A'sexpected profit falls to OP,RQ. Faced with his situation,
A assumes, in turn, that B will not change his output QN and price OP| as he ismaking
Maximum profit, Since ON = 1/4th of the market, 4 assumes that he has 3/4
(=1-1/4) of the market available to him. To maximize his profit, 4 supplies 1/2 of the

unsupplied market (3/4), 1-€-; 3/8 of the market. It is noteworthy that 4's market share
has fallen from 1/2 to 3/8.
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. AL i ined as follows.
i , i will When seller B enters the market, his profit maximizing outputis determin
Theory of Market Now itis B’s turn to react. Following Cournot’s assumption, B assumes that A 5 12 [(1/2(90P)] ..(4.16)
continue to supply only 3/8 of the market and the market open to him equals 1 —3/8= 0y i e D, The
5/8. To maximize his profit under the new conditions, B supplies 1/2 x 5/8 = 5/16 of the Thus, the respective shares of sellcrs. an 4 o
market. It is now for 4 to reappraise the situation and adjust his price and output division of market output may be expressed as: o)
NOTES accordingly. 0=0,+ 0,=90- P
This process of action and reaction continues in successive periods. In the process,  on for A may now be expressed as:
A continues to lose his market share and B continues to gain. Eventually, a situation is The demand function for Y .(4.18)
- - 4 = (90-0,)-P
reached when their market share equals 1/3 each. Any further attempt to adjust output 0, =B
produces the same result. The firms, therefore, reach their equilibrium where each one -l (419
supplies one-third of the market and both charge the same price. 0,= (90-0)-P g
The actions and reactions and equilibrium of the sellers 4 and B, according t0 Given the demand function (4.18), the market opento A (at P=0)is90—-0;.
Cournot’s model, are presented in Table 4.2. o EHERR output for A willbe:
profit maximizing
Table 4.2 Determination of Market Share s 90-05 .(4.20)
Period Seller A Seller B 4 2
—m=1 . AT d for B, it will be:
I (1)= L i ﬁ[_]zﬁ and for B, it wi
gt -0, -(421)
11 l(l-—l):é == _1_[1__3)__ 5 Q,g:r_r . i
2\ 4) 3 / 2\ 3) 16 : 4.21) represent the reaction functions qf gellers atn :
I {1-2)-L If,_11y_21 The equations (4.20) and ( . ion (4.20). The profit maximizing output o
201 e A q der equation (4. IfB
1 26 . / 2/ B, respectively. For example, cons! the output which B is ass‘m}e.CI ® pmduie- 90—
3 E(l‘é]zﬁ s Ay A B 4 depends on the value of O 1.6+ 30), then A's profit maximizing output ;0[(— 60)
L 2\ 128) 236 chooses to produce 30 units (1'65 c’; Our;its A's profit maximizing Olllt%“t _hEan e
do u ) } it s
??3_” 2]=30.1fB Chot‘i’;ﬁs(f; ;;Jis A's reaction function. It can similarly be
en =15. , equa : .
bl l(l " l] - If. 13y 1 i ThulS i qB’s reaction function.
3 G ——— 5(1“3‘)“ equation (4.21) is
Note: Arrows show the direction of actions and reactions of sellers e A
: an "
Cournot’s equilibrium solution i stable. For, g o0 7
3 - I'or, i it isnot 80-Qp
possible for any of the two sellers to increase theigfl :r?;rgi action and reaction, it 1511;St o —
row of the table, ¢t share as shown in the ;
Cournot’s model of duopoly can be ex )
: tend g 3
example, if there are ﬂ'_nree sellers in the indllstry, eaicll] ?niiiltllfl:ral olfgopqu mofj%;il:l?; g
when each firm supplies 1/4 of the market. The three sallers t:‘;l'll rhnll be in equili it B a0
total market, 1/4 of the market Iemaining unsupplied. Simi gle er supply 3/4 ofour
f:snu; Sfilgg 9{111; E}f thzlm ;u%ply 1/5th of the market al;d 1/ ;t;r:f, :1‘,1:‘2:1 th]ir: ::;ains
. rmula for eterm]mng the Sh - arke
1: O+ (n + 1) where O =market size, anq , fﬁg;e;;’? s;ﬂe{ inan oligopolistic market
Algebraic solution of duopoly: Cournot’s mode] sellers. T Sl I 45
Let us suppose that the market demand functigp is ;?;I‘llsbﬂ l;e Presented algebraically- o A's Output
1n : - e 2
0=90-pP Ve fanction as: 14) . 413 Reaction Functions and Equilibrium: Cournot’s Model
As noted above, under Zero cos : 4 = inFi ion function
2 t condit : are graphed in Figure 4.13. The reaction functio;
MC=MR=0and when MR =0, the profit maMmizljglgl oﬂgf‘;t 1S maximum wher® The reaction ﬁmctlonf Of‘;:lh 3;1: sgum;;'iiis that B will not react to changes mf};s
utis 1/2 (0). ill react on : , ks tion 01 5.
P SUPP v that when 4 is the only seller in the Market, hj o g i:‘l?d e h;y; :u:vput is fixed. The reaction function CD shows a S“ﬂfﬁ‘s} of A and
outputis O, whichis detmed by the profit Maximizing ryle nq : pmﬁt-mammlzlf; Thltput ek  functions intersect at point E. It means that the ass If-Instructional
A's market share can be written as: €1 2ero cost conditio © two reactio Tegidust S
=1/2(90-P
Self-Instructional Q" ( )

..(4.15)
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Theory of Market B coincide at point £ and here ends their action and reaction. Point E is, therefore, the Pa
point of stable equilibrium. At this point, each seller sells only 30 units. A's Reaction curve
The same result can be obtained by equating the two reaction equations (4.20) NOTES
NOTES and (4.21). The market slope of 4 and B can be obtained by equating A’s and B's
reaction functions (4.20) and (4.21), respectively. That is, market equilibrium lies where:
90-0, 90-0,
2 2
Since, 0, =(90—0,)/2, by substitution, we get first term as: i
_90-(90-0,)/2
0, = BT, BT Fig. 4.14 A’s Reaction Curve
0, =30
. s s . i
oy e?gﬁ;iﬁ%g‘; Zﬂls;?tzrg‘n eq;l;hbnml? a’é their respective output of 30. The Ps
- Uiven the market demand cury i ill be
P=90-0=90-60=%30. SR
. B's Reaction
. As me;n(t:loned above, the duopoly model can be extended to oligopoly market. curve
cti - t, : .
So:ﬂ(;;;‘:“ OUEhoL molc!ell Aswe hlave Secn above, Cournot’s model is logically o
yields a stable equilibrium solution. Hig model has, h s
the following grounds. as, however, been criticized o1 B
First, Cournot’s behavioural assumpi { ) | e
pthl’l, Specifi . A
said to be naive as it implies that firms continye topmalklcally assumpnm_l \d)sove, # 3 p jon Curve
behaviour of the rival firms even though their calCulatiangc rongcaloulations ghout te Fig. 4.15 B's Reaction !
each seller continues to assume that his riya] will not ch 1 PI'O.Ved wrong, For example i sation of an isoprofit curve, consider curve 4 irE Figure 4. 14: It
finds frequently that his rival does change his output ange his output even though he To explain the mpl{cauOﬂ 0f rom the various combinations of its own and its
Second, Cournot assumed zero cost of - shows that 4 can earn a given pro gbinations atpoints @, band c on isoprofitcurve 4,
even if this assumption is ignored Coum::t,gzg‘l‘ft:on, which is not realistic. Howevers nyal’s price. For examgle, pi?tcif c;rm B fixes its price P, firm A4 has 'fwo glterza;;z;
s o1t ce,
(ii) Bertr . are not affecte. Yl(_ﬁld the same level of pr misserie ol of profits. When B rfeduces_ﬂs price, 4 4
1) Bertrand model of non-collusive Uligopoly Prices, P, and P, to make e S - Yosneeils price when he is at pointc and rals'e 1
Bertrand, a French mathematician, critic cither raise its price or reduce 1t 4 WI-S a limit to which this price adjustmentis possible.
model of duopoly in 1883, Bertr:: &?Snrzgi?elddpomnot’s mode] and developed his oW Price when he is at point.a. lsu;;hﬁ; ; ;s aunique price for4 to maximize 1ts ;')roﬁtsl.‘Th:Z
its behavioural assumption. While under C ;Hnotf’sfﬂ fr?lml. Coumot’s mode] in respect of BES pointis g;_ven bt};fl p(;:)[:;eét point ofthe isoprofit curve. The .°.as:-:l;£e:l ?nzgilss :ppAle:ud
. hihe 1) tthe . ints of the isoprotit¢ o
output to remain constant, under Bertrand’s hodel, each seller assumes his rival’s i ey - oin the lowest points 0 : :
. 0 s model] 5 = all i . Ifwejoin : tward slant. This
the assumption that his rival’s price, rather thap hjes sz(:h seller determines his price oft 4 ?;l;er 1: ngﬁ;g;z‘e:me Note that A’s reaction cmV; ha;a l;lihs market from its
W , etA’sre 2 P n
Bertrand’s model concentrates op sy tput, remains constant. i;so C egcause isoprofit curve tend to shift rightward when 4 g
reaction functions of the duopolists, Reaction functiq Petition. Hig analytical tools ar® ivalB )
the bas.ls of 1soproﬁt curves. An isoprofit cypye . anS'Of the duopolists are derived 0 :
the basis of various combinations of prices char!gedb givenlevel of profit, i drawn 0N 1
A and B, thfe two axis of the plane on which isoprog 1val firms, Assuming two firm$ A's Reaction
ot th? prices of the two firms. Isoprofit Curves Oft’;lcurves are drawn measure 0ne RIS
respective price axis, as shown in Figures 4.14 i 451?/0 firms are conyex to their
T Convex Lo its price-axis P, (Figure 4.13) and those . Isoprofit curves of firm 4 B's Reaction
(Flgure 4, 15). se of firm B are convex 10 PB Pao curve
>
O Pro Self-Instructional
_ . d’s Model ateria
Fig. 4.16 Duopoly Equilibrium: Bertand's Material 129
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Following the same process, B’s reaction curve m e
4.1 3. The equilibrium of duopolists suggested by Bemzﬁ,l; ind:cli‘:;i n?: Sl;)owr}; tl: Fliu;e
putmllg together the reaction curves of the firms 4 and B as shown in g €0 ) lme hy
Ieaction curves of 4 and B intersect at point £ where their expectati i 6 T ©
Point £ is therefore equilibrium point. This equilibrium is stable Forl cixflsa:;fit;:l s?tsheé

firms deviates from the equilibrium point, it wi
point, it will ge i . :
between the firms which will lead them back togp:;TE aseries of actions and reactions

Criticism

Bertrand’s model has however been critici
S e criticised on th
Bertrand’s implicit behavioural assumption thate Same grounds as Cournot’s model.

(iii) Stackelberg model of non-collusive oligopol
y

Stackelberg, a German economist, develop

. & e . .
His model is an extension of Cournot’s d, his leadership

model of duopoly in 1930.
mode]. Stackelberg assumes that one of the

Suppose market demand function jg 0

as in Equation (4.22), ie., =90

0,=9%0-9,-p

Si =
mce O, = (90 —0,)/2, Equation (4.23) may be wri (4.23)
ritten ag:
QA — 90 -_ ?g--—___Q_fl_ e P
2
of 0 =45+ %i -P
or 2, =9+Q -2p
Q,=90-2p 4.24)
Thus, by knowing B’s reacti :
-ﬁmctign_ FOHOWII]g the ;.Oﬁt_riac‘ilop fuflct]()n, 4is able to det 5
Le., half of the total demand at zero pri Honrule, 4 wil] fiy hiseoilt’:lme B Sn et
; rice. utat45 units (= 90/2),

Thus, the industry output will be:
45+22.5=6725.

The problem with Stackelberg’s model is that it does not decide as to which of the
firms will act as leader (or follower). If each firm assumes itselfto be the leader and the
other to be the follower then Stackelberg’s model will be indeterminate with unstable

equilibrium.

4.4 COLLUSIVE OLIGOPOLY: CARTEL

The oligopoly models discussed in the previous section are basgd on .the asszfmption
that the oligopoly firms act independently; they are in competition w1tl_1 one another;
and there is no collusion between the firms. The oligopoly models of this category are
called non-collusive models. In reality, however, oli gopoly firms are found to have
some kind of collusion or agreement—o0pen or secret, explicit or inr}plicit, written or
unwritten, and legal or illegal—with one another for at least hree major reasons. First,

collusion eliminates or reduces the degree of competition between the firms and gives

them some monopolistic powers in their price and output decisions. Second, collusion

reduces the degree of uncertainty surrounding the oligopoly firms and ensures profit
maximization. Third, collusion creates some kind of barriers to the entry of new firms.

The models that deal with the collusive oligopolies are calle(li co!Iusive.oIigop?ly
models. Collusion between firms may take many forms dfﬂpendmg on their relative
strength and objective of collusion, and on whether collusionis legal or llegal. There are,
however, two major forms of collusion between the oligopoly firms: (7) cartel, i.e., firms

association, and (i7) price leadership agreements. :
Accordingly, the collusive oligopoly models that economists have developed to

explain the price determination under oligopoly canbe classified as:

(7) Cartel models
(i) Price leadership models

Cartel Models: Collusive Models

+tel is a formal organization of the oligopoly

Oligo . of collusion: Aca ; . .
gopoly cartels: A form ose of cartels is to centralize certain managerial

firms in an indu 1 purp

stry. A general P : . ; ; 1
decisions and functions of individual firms in the industry, witits ﬂ;w ?0 prsvr%ottglg
common benefits. Cartels may be in the form of open Or secret collusion. Whether
Open or secret ca&el agreements aré explicit and formal in the sense that agreements

bserving the cartel rules or dishonouring the

are firms not 0 .
enforceable on the member ded as the perfect form of collusion. Cartels

agree therefore, regar : ; .
and CaTtZTttY&P(éE;I;::iizz;lts between the firms in manufacturing and trade are illegal in

most countries. Yet, cartels in the broader sense of the term exist in the form of trade

associations, professional organizations and the like.

A cartel performs 2 yariety of services for its members. The two services of
central importance are (1) fixing price for joint profit maximization; and (ii) market-
sharing between its members. Letus now discuss price and output determination under

the carte] system.
4.4.1 Joint Profit Maximization Model

Letus suppose that a group of firms producing a homogeneous commodity forms &
gement board

Calrtel aiming at joint profit maximization. The firms appoint a'l'cenn‘al -nm:fwhich Pl
With powers to decide (i) the total quantity to be produced; (i) the price

Theory of Market

NOTES

Check Your Progress

5. What does the
market structure and
degree of
competition
determine?

6. Define pure
monopoly.

7. Name the two most
common forms of
non-price
competition.

8. Who was the first
economist to
developed a formal
oligopoly model in
18387

9. What is the
assumption of
Stackleberg’s model
ofnon-collusive
oligopoly?
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i i to give secret or
‘chiselers’ who have a strong temptation

Theory of Market be sold; and (jii) the share of each firm in the total output. The cartel board is provided mdeclieﬁ;nizzo?gto:h o s ke o i
with cost figures of individual firms. Besides, it 1ls supposed to obtain the necessary data R Ry | X
required to formulate the market demand (4R) curve. The cartel board calculates the - —— i e T lely et ik Ll
marginal cost (MC) and marginal revenue (MR) for the industry. In a sense, the cartel Fifth, if cartel price, like monopoly price,

NOTES

board holds the position of a multiplant monopoly. It determines the price and output for

each firm in the manner a multiplant monopoly determines the price and output for each
ofits plants.

The model of price and output determination for each firm is presented in
Figure 4.17. Itis assumed for the sake of convenience that there are only two firms, 4
and B, in the cartel. Their respective cost curves are given in the first two panels of
Figure4.17. In the third panel, AR and MR curves represent the revenue conditions of

the indiustry. The MC curve is the summation of mc curves of the individual firms. The
MC and MR curves intersect at point C determinin

g the industry output at 0Q. Given
the industry output, the market price is determined el ¢

at PQ.

Now, under the cartel system, the industry output OQ has to be so allocated
between firms 4 and B that their individual MC = MR. The share of each firm in the
inc'lustry output, OQ, can be 0btaingd by drawing a line from point Cand parallel to X-
axis through mec, and mc,. The points of intersection ¢, and ¢, determine the profit

maximizing output for firms 4 and B, respectively. Thus, th :
determined at OQ, and OQ, , respectively, ) o samoffinns A and B, 1

they maximize their respective profits.

Problems in joint profit maximizatioy: Al
» . - - th
maximization by cartel looks theoretica“y ough the aboy

sou :
reasons why profits may not be maximi zedjoingg,’ William Fe

€ solution to joint profit
liner gives the following

ion of industry” ELLc
lack of adequate and correct costdatg I y’s MC curve i highly improbable for

.n uS ? e 4
-output can be only incorrectly determj ' MCis Incorrect]

Y estimated, industry

ined. Hence joint profit Maximization is doubtful.

Where 00, +00, = 09, At these outputs,

: : ot
attention and interference. For the fear of government interference, membeis may n
charge the cartel price. | Wl ol

Sixth. another reason for not charging the cartel price 1s ﬂ&iaf::l ;:\fvefrilgso tontehe
Sonde A high cartel price which yields monopoly profit mag a R
industry. To prevent the entry of new firms, some e e

ice. { ;

e — r not charging the cartel price i the desire tobuilda

Lastly, yet another reason fo to this end. decide to charge only a fair

public image or good reputation. Some firms may,
price and realise only a fair profit.

4.4.2 Cartei and Market-Sharing

ore common because this kind of collusion permits a
m

i d design of the product, advertising
g i ods of market allocations: () non-

The market-sharing cartels are
considerable degree of freedom ;
o cx in meth

and other selling activities. Thereda(r;)tc\;fozasystem
1 iti ent, an : g :
price competition agreement, et kel St sgreements are

- T
() Non-price competition ag e this kind of arrangement between firms, a

: er 3 '
usually associated with loose cartels [i‘;n;]owed to sell as much as it can at the cartel
'y Firm A A Firm B 4 ety uniform price is fixed and f?c?hgtnf?rms are not allowed toreduce the price below the
ndus 1 1 18
price. The only requiremen
i MC =mc, + cartel price. : s foralow
P | P e - £ - ver. a bargain price. While low-cost ﬁn’ns pfres o
{ Bl me, Pu The cartel price is, howeveh higher price. But the cartel price is s0
: ; ¢ : B (el pheset LA O ﬁfonnr as are able tomake a reasonable profits. Howevlf r;
= = % .
i & ; ‘ﬁ : o & elamaeniihalioy me?: ::th one another in the market on anon—Pré‘;‘:;);;;ségd :10
firm e . i te new
firms are allowed to COITE’ npe the style of their product, mﬂo‘;a :_ paer
2 — 'S, they are allowed t(.J page ducing their price below the level of cartel p N,
9 Q 0 Qg 6“"‘“—-——-——-—_____M5._> Promote their sales without € breaks down depends on the cost conditions
r ’ CE
Output Output o Q=Q,+Q, Whether this arrangement workz:pect to increase their profits by v101atmg1 th;
: ] utput i et} me firms - ice. This may lea
Fig. 4.17 Price and Output Determination Under Carter of the individual firms. If s0 n cheating by charginga lower price y
arte,

i - - ge
Price agreements, they will indul g
10 a price-war and the cartel may break do et o .
(b) The second method of market-sharing 1s ¢

Quota system:

ket-share for each firm. There is no uniform

f mar : ; : i
system, the cartel fixes a quot ; In practice, however, the main considerations are:

market demang ¢ Principle by which quota i fixed. .+ ortance in the industry, (if) the relative
: F urve ‘g - y = ts relative importan ; .
glelzl::;:eintt the d;mapd of its own procliuct 18 more elastic thap ;T:r ateg since each fir: 1; (i) bargaining ability of 2 firm anf-’lnl Sre-cartel period, and (i) production capacity of the
§ product 1s a perfect substitute for the Product of o, Market demand curv sales or market share of the firm 0P ds on the bargaining ability of the firm.
Second, an accurate estimati er firms,

firm. The choice of the base period depen

Fixation of quotaisadi
for market sharing are sugges

fficult problem. Nevertheless, some theoretical guidelines
ted as follows. Areasonable criterion for ideal market-

Third, cartel negotiations take 5 long

sharj be to share the total market between the cartel members in such proportions
ng can be to
.composition of the industry and its cost sty

time. Durj i
me. During the Period of negotiation, the

! SR THE ig criterion.
that the industry’s marginal cost equals the marginal cost of individual ﬁ;gl;;:;
cture may change, Th; s ' li 1y industry consisting © oo
] ' i - 1his 1 R o 18 assuming an oligopoly > ut 00 is
and cost estimates irrclevant, even if they are correct, Besides iftll?: i ke asrfél“m‘ed L liz;in output of the industry is 0. The mj;i?:dzﬁy’s MC.AS | goip mstructional
increases beyond 20 or so, cartel formation becomes difficylt t;r even?#:'be; o ﬁilmii SharB&Eh:ﬁ roﬁihma;(;gl ﬁrmg A and B that their individual MC'ed Material 133
* 1t1s formed, ed between the

breaks down soon.
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10. What are the two
major forms of
collusion between
the oligopoly

firms?

11. What is a cartel?
12. Why are the
market-sharing
cartels more
common?
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shown in Figure 4.18, at output OQ ,, MC of firm 4 equals industry’s marginal cost, MC,
and at output 0Q,,, MC of firm B equals industry’s MC. Thus, under quota system, the
quota for firms 4 and B may be fixed as OQ, and OQ,, respectively. Given the quota
allocation, the firm may set different prices for their product depending on the position
and elasticity of their individual demand curves. This criterion is identical to the one

adopted by a multiplant monopolist in the short-run, to allocate the total output between
the plants.

T (a) Firms A H (b) Firms B N (c) Industry
g 3
= MC, & MCg E
Py \ ML ANR N MC=MC,+MCq
c
AR
\ \ \ AN '
MR,  ARa MR, ARs M
SR T E i >
Quantity Quan[ﬂy @ a= QA+ QB

\ Quantity
Fig. 4.18 Quota Allocation undey Cartel Agreements
Another reasonable criterion for i

market-sharin i /

yeies Aun 1ot tha laring under quota system is equd
o e oo el e o

. ole .

R st rnde adsto a monopoly solution. It resembles

Toi :
oy g o e ulorson, s s
L] . 1T 5 and MC i E: a
d4.18 curves are Figure
el s mdiw%éﬁheset:arketd revenue and cogt curves, whicl:)tje::: t::t;?n;gu;}’
ue and cost curves, Tespectively, are presented in panel ()

,i5 50 determined that 0y« s | 1C Share of each firm, which
and revenue conditions, 00 =0 0, Th at00=00Q +0

: atj ST
and B. This result can be obtained also 1S, market is divided equally between firms A

o ! by drawi .
price line (P,) intersects the MR, i.c., &Jm e m’“;]mf;e from the point Wherz
arket output OQ is divide

equally between firms 4 and B. point R. The

It may be noted at the end that cartels do

tability i i ot

ey LLtt},t:;ZIjanlfsfﬁ)hsm market. Most carte]s are loose. C

new firms. On the C%)ntr : n;embem Cartels do not prevent tﬁe arte};x - aref

= s . 0 ye

which attract new f'umsatrgthy ~uring monopoly profits cartIe)I o ofer!tlfy ;
s : W € industry. Besides ‘chisel = 8 create conditions

conditions for instability in price and output. > VHSClers” and ‘free-riders’ creatc

not :
necessarily create the conditions for

4.5 SUMMARY

e L

In this unit, you have learnt that: e

o Perfect competition refers to a market conditiop in which
buyers and sellers enjoy full freedom to buy and to seuca 1?0‘1’:16’ large number of
service and they have perfect knowledge about the market congigtf(:mus good and
of prodtuction have fusll freedom of mobilitj. i Gaojors

o Under perfect competition, the number of sellers is assumed to be s large that

the share of each sellerin the total supply of a product is very small or insiglniﬁcaxit.
Therefore, no single seller can influence the market price by changing hlsms:lfp y
or can charge a higher price. Therefore, firms are price-takers, not price- ers.

Government does not interfere in any way with tllt_le ﬁn}chom;%n oi tcl)lz ﬁ-;;zltciz;
iscrimi bsidies; no licencing system,

There are no discriminatory taxes or SubSIcEEs; = = 1g S :

ofinputs by the government, orany other kind of direct or indirect control. That is,

ise policy.
the government follows the free enterprise p ' |
A profit maximising firm s in equilibrium at the level of output Yvh_mh equaé?sl its
M% — MR. However, the level of output which meets lthe equilibrium condition
for a firm varies depending on cost and revenue functions.

The supply curve of an individual firm is derived on the basis of itfs ;&l{liﬁ%ﬂ;&né
Outputp'llj“tfe equilibrium output, determined pylt}}e lIltCIS&CtlD).l ci;m i a;nﬁnn
Cllr\’es. is the optimum supply by a profit maximising (or cost min g - th
The ir:dustry supply curve, or what is also called ma;ke: ;ﬁfly I?::zv:t;,clsw eg-;
; individua S.
i i the supply curve of the indivicua; -2
E(izglzeoirxztgilv?si?g ;?;2 gganeindigny are identical, their individual supply curves

ined by multiplying
are also identical. In that case, industry supply curve can be obtamned by plyin

i i f firms.
the individual supply at various prices by thebnum];oif(:;l obuyers o
1 ¢, amarket is a system by W S
igf:ﬁ e;:ilcl:(;nc:}c:;:;duct settle the price and transact their business—buy
e ]

sell a product.

ice of its product a
The market structure determines a firm’s power to fix the price oL 11S P

: 2 f freedom in
great deal. The degree of competition determines a firm’s degree 0

determining the price of tS D ber of firms compete against each other
IfJndernp erﬂ:;t S:O;I;I(J)duct Therefore, the degree ;)f comlzit;itlz P

or selling their - < highly com :

competiti%)n is close to one, 1.6 the market is highly comp

depends largely on the
i ition, the degree of freedom c¢
Undsrugnopoiigs c:l) rglietll;fetll of product differentiation. lel':-:rf Elr;l;i;lltl:;
number _Of_ firms an firm’s discretion and control over_the pn,ce is f u(}if e
differentiation isteal, tion is nominal or onlynotimlal,ﬁl'ln s pricing dect
ntiation 18

where product differe: : fthe rival products.

- -ned by the prices
highly constraine 0};01)! L aan absolute power of a firm to produce and sell
The term pure mon

bstitute.
t has no close s¥ o
P mpetition, pricing and output decisions under mono;:;;ly are
ixs Lu(;der perng;; ‘:;j nfizati()ﬂ hypothesis, given the revenue and cost conditions.
ased on pro

i icing in the long-run are the
15 . > optimal output and pricing 1 :
Rste it 5 o ﬁarlgl ;E 1ol:1g-nm, however, amonopolist gets an opportunity
fame i u;il;xe Ss];'g:;)f +ts firm with a view t0 enhance its long-run profits.
o expand the

: o diccrimination means selling the same or slightly differentiated prodlluct to
g_r;fe dlstc;l:r:tlions of consumers at different prices, not commensurate with the
ifferen
cost of differentiation. _
Monopolistic competition is defined as market setting it whic
sellers sell differentiated products.

arge number of
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. . ® Augustine Cournot, a French economji

e Chamberlin’s analysis shows that price competition results in the loss of monopoly
profits. All firms are losers: there are no gainers. Therefore, firms find other

ways and means to non-price competition for enlarging their market share and
profits.

e Chamberlin was the first to introduce the concept of differentiated product and
selling costs as a decision variable and to offer a systematic analysis of these
factors. Another important contribution of Chamberlin is the introduction of the
concept of demand curve based on market share as a tool of analysing behaviour
of firms, which later became the basis of the kinked-demand curve analysis.

e Oligopoly is defined as a market structure in which there are a few sellers selling
homogeneous or differentiated products.

o The moststriking feature of an oligopolistic market structure i the interdependence
of oligopoly firms in their decision-making. The characteristic fewness of firms
ugder oligopoly brings the firms in keen competition with each other.

o The most basic form of oli gopoly is a duop
small number of companies and where on]
duopoly is also referred to as abiopoly.

oly where a market is dominated bya
Y two producers exist in one market. A

t, was the first to develop a formal oligopoly

gopoly theory in the form of a duopoly model
mode],

® Bertrand, a French mat!lcmatician, criticised Cournot’s mg deland developedbis
ownmaodel of duopoly in 1883. Bertrand’s moge differs from C ’smodel in
respect of its behavioural assumption, m Cournot’s mo

e Stackelberg, a German economist, developed, his|
1930. His model is an extension of Coumot’,s m i
one of the duopolists is sophisticated g
other acts as a follower.

model in 1838. He formulated his o};
which can be extended to oligopoly

adership mode] of duopoly i
del. Stackelberg assumes that
enough to play the role of a Jeader and the

® There are two major forms of col

i.e., firms’ association, and (i) price 1eadership +

_ ion of the
purpose of cartels is to centralize

individual firms in the industry, wi .

Cements,

s fa . ry’ by ensurin
conditions which attract new firms to the mdus%$ cé??
. S1

01}’ profits, cartels creat®
riders’ create conditions for instability in pyj

des, “chiselers’ and “free-
ceand output,

4.6 KEY TERMS

2. Under perfect competition, 2 0

3. Under perfect competition, al individ
4. A profit maximising firm is in

5. The market structure

7. The two most com

o Perfect competition: It refers to a market condition in which a very large numbeé
of buyers and sellers enjoy full freedom to buy andtosella homc_)genous go;ai an
service and they have perfect knowledge about the market conditions, and factors

of production have full freedom of mobility. 1
e Pure monopoly: It means an absolute power of a firm to produce and sell a

product that has no close substitute. : : wohet.
e Price discrimination: It means selling the same or slightly djﬂezzzj;e ‘1:;&1 E :

to different sections of consumers at different prices, not comm

cost of differentiation. ettty
« Monopolistic competition: It is defined as market setting in WHE g

number of sellers sell differentiated products. - . IO B4
© Oligopoly: It is defined as a market structure in which there are a fe

selling homogeneous or differentiated products.

o

47 ANSWERS TO ‘CHECK YOUR PROGRESS’

¢ number of sellers is assumed to be 50 }arge that
supply of a product s very small or msng_;mﬁcant
the market price by changing his supply

1. Under perfect competition, th
the share of each seller in the tOtfil
Therefore, no single seller can influence

or igher price. : : :
wan gharge s Highes p vernment does not interfere in any way with the

iscrimi taxes or subsidies; no

e are no discriminatory :
Thﬂff inputs by the government, or any other lcmd_ of
the government follows the free enterprise

functioning of the market. -
licencing system, no allocation @
direct or indirect control. That 1s,

policy. ual firm does not determine the price ofits

. d and market
product. Price for its product is determined by the market deman

o equiﬁbﬁum at the level of output wh_ich equates its
MC=MR.H or. the level of output which meets the equilibrium condition
=MR. However,

: d revenue functions.
; ending on cost an g .
for a firm varies dep {otormines a firm’s power t0 fix the price of its product a
etermin

great deal. The degree Of competition determines a firm’s degree of freedom in

determining the price of its product.

Thet jonopoly means an absolute power of a firm to produce and sell
+ 1heterm pure m

a product that has no close Subsumtq . . . g
mon forms of non-price competition are product innovation

and advertisement.

8. Augustine Cournot, a French economist, was the first to develop a formal oligopoly

model in 1838. He formulated his oligopoly theory in the form of a duopoly
model which can be extended to oligopoly model

Theory of Market

NOTES

Self-Instructional
Material 137




138

Theory of Market

NOTES

Self-Instructional
Material

** 9, Stackelberg, a German economist, developed, his leadership model of duopoly in
1930, His model is an extension of Cournot’s model. Stackelberg assumes that

one of the duopolists is sophisticated enough to play the role of a leader and the
other acts as a follower.

10. There are two major forms of collusion between the oligopoly firms: (i) cartel,
i.e., firms’ association, and (ii) price leadership agreements.

11. Acartel is a formal organization of the oligopoly firms in an industry. A general

purpose of cartels is to centralize certain managerial decisions and functions of

individual firms in the industry, with a view to promoting common benefits.

12. The market-sharing cartels are more common because this kind of collusion permits

a considerable degree of freedom in respect of st i
id yle and design of the product,
advertising and other selling activities, gﬂ P

4.8 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What are the features of perfect competition?
2. Distinguish between perfect and pure competition,

3. What s the relative position of a firm in g

does it choose its price and output? perfectly competitive industry? HOW

. Under what market conditions a firm is 2 price taker?

4

5.0

: Wr; w}fat does the degree of freedom depend under monopolistic competitioﬂ?
3 at1s a natural monopoly? How does it emerge?

7. What is monopolistic competition? |

3

9

. Differentiate between monopolistic and perfect competiti
. Why has the Chamberlin’s theory of mon oy

10. Whatis a duopoly? opolistic competition been criticized”

. State Bertrand’s mode] of non-collusive oligopoly,

State the reasons for a collusi
US10n or agreement in ol
moligopoly firms

Why is the cartel model regardeda.stheperfectfc)m of cellusion?
Long-Answer Questions collusion?

2

1. Discuss perfect competition as 3 market form

2. Analyse the equilibrium of a firm ung Also, discuss its features.

: _ er the condit; ition
the short-run? Discuss in this regard the immldlmns L Ceampall c
under perfect competition, K

ce of AR, AC, MR and M
3. Explain price determinati
L ation under a pure m
monopolistic and perfect competition, onopoly. Also, differentiate betwe®”
4. Explain and illustrate the determination ofe
monopolistic competition in the short-run, Hg

: # —_— Wd{} E] et
differ from its short-run equilibrium? esafirm’s long-run equilibri

5. Wite a critique on Chamberlin’s model of pricing,

quilibrium price ang output unde’!

. Critically analyse pricing and output decisions under oligopoly.
. Assess duopoly asa form of oligopoly. Also, describe the various models of duopoly.
_ Evaluate the cartel model of collusive oligopoly.
. Do you agree that perfect competition leads to optimum size of the firm? Give
reasons for your answer.
10. Suppose price function ofa monopoly firm is given as
P=405-40
and its total cost (TC) function is givenas
TC=40+50+¢C

W o0 3 O

Find the following.
(a) Total revenue function;
(b) Average revenue function;
(¢) Profit maximizing monopoly output; and
(d) Profit maximizing price- ”
11. Suppose firmsunder monopolistic competitio
given below.

n face auniform demand function as

Ql — IOO—OSPI
And their total cost (7C) function is given as

1C=1562.50+50- 0+ 0050
When new firms enter the industy: the demand function for i e tf)

0,= 98.75-P,

i i tions.
Find answers to the following ques ' {
(a) What was the motivation for the new firms to enter the industry?

(b) How are the equilibriu price and output of the old firms affected by the

entry of the new firms?
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s e

5.0 INTRODUCTION
In this unit, we discuss the gante theory approach 1 explain the strategic interaction
among the oligopoly firms. This approach uses the apparatus of game rfreonuT—ha
Mmathematical technique—10 show how oligopoly firms play their game of business. kae
first systematic attempt was made in this field by John von N'eumam_l gnd Oskar
Margenstern. Though their work was followed by many others, I\{artm S‘hub1kls regal:ded
as the ‘most prominent proponent of the game-theory approach wpo seems tt‘; believe
that the only hope for the development of 2 general theory of oligopoly is the game

theory’. The game theory is the choice of the best alternative from the conflicting options.

Though hi does not seem to be borne out by further attempts in this area, the
useﬁﬂ_gneS;Z ?0;’; . :’}f:ory in revealing the intricate behavioural pattern of the oligopoly
firms cannot E o denied. In this unit, you will get acquainted with the two-person zero-

Sum and nop-zero sum game; the concept of pure strategy, maximin and minimax in the

g8ame theory; the minimax theorem and the saddle point in the game theory; the concept

ofa dominant strategy; the pﬁsoners’ dilemma game; the application of the game theory
to oligopolistic market, and Nash equilibrium as 2 strategy used by firms.

———

5.1 UNIT OBJECTIVES

-

————

After going through this unit, you will be ableto:
o Describe the tWo-Pers 0Nl ZEro-sam and non-Zero sum garme
n and minimax in the game theory

the game theory Self-Instructional
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e Discuss the concept ¢ fpure strategy, maximi

theorem and the saddle pointin

e Evaluate the minima:<
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o Assess the concept of a dominant strategy

e Describe the Prisoners’ Dilemma Game

o Explain the application of the game theory to oligopolistic market
o Analyse Nash equilibrium as a strategy used by firms

3.2 TWO-PERSON ZERO-SUM AND NON-ZERO
SUM GAME

—

Akey ob:i ective of game theory is to determine the optimal strategy for each player. A
strategy is a rule or plan of action for playing the game.

2 In a zero-sum game, there is no destruction or creation of wealth. Therefore, if
';l € game Is a twWo-person zero-sum game, the loss of one player is gain to the other,
ence, that wh_lch is won by one player has been lost by the other player. This leads to
the player sharing no common interests. i
Zero-sum games are of two general

: : es: tho .
information and those games where there istyp se games where there is perfect

no perfect information.

Zero-sum games with imperfect i
not aware of all the previous moves. Ge
have to make their move at the same t
paper-scissors,

I].f i

X I‘;Iillnatlon are the ones where the players are

o g the reason for this is that all the players
-2 80od example of such a game is rock-

5.2.1 Non-Zero-Sum Games

There is a huge difference between the the

g 0
games since it is always possible to haye s

lution, Nevertheless, this cannot

results straight forward.

The Game Theory branch which j
that are present in our world is the th
be?ween non-zero-sum games and zer

Samore accurate re

€OTY of nopupar. ProSeNtative of the dynamics

Zero-
*T0-sum games, The difference

and interests which are totally opposed.

exi ) over
1sts not even a predictable outcome, Also, no n_ZEme;fsr}’ other strategy, and ther®
“Sum games are non-strictly

competitive as mpletely competitive, sin

petit compared to Zero-sum games which are ¢ 1 ince

cooperative as well as compe lements st p 2l Slet
titive elements are mo Orated in games like these-

. . b 1 .
People who participate in a non-zero sum conflict wi| g;\:z?aoth compl ts
Mplementary interes

Typical Example of a Non-Zero-Sum Game

A game that is a typical non-zero-sum game is “batlle of the sexes’. Though apt, it s stll

a simple example. |
In this game, a man and his wife wish to have an evening out. They havedtwcl
choices: a boxing match and a ballet. Both of them would prefer to g0 together and no

alone. The man has a preference for the boxing match, his preference wouldheito yist

S i tch. On the same lines, the wife
the ballet with his wife and not go alone to the boxing mateh. e i

would prefer to go to the ballet but would rather go to the boxin
than alone to the ballet.
Given below is the matrix that represents

the game:

s the husband’s payoff

. d pair represent :
While the second element of the ordered p ’s payoff matrix.

; the wife

matrix, the first element of the ordered pair represents h um, non-strictly competitive
‘o :ve of a non-zero-sum, Not-

e represem?g:;veen the man and his wife: they both have a

conflict, There is a common interes onts alone. Nevertheless,

. ing to separatc ev :
i e togeﬂ]ert?rsljiecfigih%; thge husband would rather go to the boxing

there is also an opposing interes
match and the wife to the ballet.

Analyzing a Non-Zero-Sum Game

i) C feat -
() Communication an never be a disadvantage

time the player canl refuse to exercise the right to
that refusal to communicate and bemg unable to
es. the inability to communicate could

ili mmunicate ¢
Conventionally, itis believed that the ability to €O

to a player due to the fact that at any
communicate. It must be remembered
communicate are different things:
be advantageous for a player

1t conducted by R-

In an experime el
made between situations where P1ay

Communicate.
The game given belo

In various cas

D. Luce and Ho

wwas used in their experiment by Luce and Raiffa:

1f communication cannot happer betw

each other, Therefore, the best
Bob can do is play strategy 1?
With communication beingallowee, & ur.. aten
into Playin:sutrategy “p?, orelse she will play strategy ‘B’. In case Bob gives it

lose a point and Susan will gain two.

Bob

ward Raiffa, comparison is
pnot communicate and where players can

een Boband Susan, it1s impossible to threaten
that Susan can do is play strategy ‘A’ and the best that
<y’ Hence, while Bob gains 2, Susan gains 1 .Nevertheless,
d. complications occur. Bob canbe threatened by Susan
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o SO . . - : survival Game Theoretic
(i) Restricting alternatives tisk averters. This investment rule can also be applied by firms whose very Approach to Economics

: ‘ depends on avoiding losses.
The above mentioned example of battle of the sexes is a dilemma that appears unsolvable.

It can only be solved with the wife or the husband restricting the choices available to Minimax Regret Criterion: The Savage Decision Criterion
NOTES their spouses. To take an example, if two tickets are bought by the wife to the ballet,

which is indicative of the fact that she will definitely not go to the boxin g match, the that the decision-makers should select a strategy that minimizes the maximum regret of
husband would have to go to the ballet along with his wife for his self-interest maximization.

. s . i d by the difference between the
i i : a wrong decision. What is regret? Regret 1s measure
Since two tickets have been bought by the wife, hence the husband’s optimal payoffis e

der the same state of
s A SuBY eis " : d the pay-off of the best strategy unaer
going with his wife. In case he visi : e pay-off of a given strategy an ; o estor has three
B ¢ he visits the boxing match alone, his interests would not be nature. Thus, regret is the opportunity cost ofadecision. Suppose a3 7

strategies for investment, S, 5, a0d S5, giving returns OE:: loﬁ&iﬁ%ﬂgﬁxﬁg’
respectively. If the investor opts for Strategy Jplieegsem decision, then his regret
He has no regret. But, if he opts for S, by way of an incorrect decision,

. T FO NOTES
Minimax regret criterion is another decision rule under uncertainty. This criterion Suggests

(iif) Number of times the game is ‘played’

When the game is played just one time, there i

S imi i his
I i ~%8000=32000. Similarly, if he opts for i85
o s no fear to eith rs of or opportunity cost equals ¥ 10,000 8000- ) daseiey
iﬁtah'i‘ttl]?n from the ther player. Hence, a onetime game mi ‘th bf;f (1): thg g -lggfemly regret equalst)% 10.000 —Z 6000= 7 4000. Gomg b3'; the minimax regret criterion, the
an ifthey were playing the game repeatedly. ghtbe played di Slctell OF;t =T st

Typical non-zero-sum games examples an be illustrated with the help ofthe

The application of minimax regret criterion ¢

emma i i onstruct a
' i By using the pay-off matrix, we canc

The typical non-zero sum games are: example we' have used in ’é‘gbl::i ; ; 1le }s!e[ect S s ol n-atm-e), ﬁndl i
e Prisoner’s dil . regret matrix. The method 18 SUMPIC- R N g e

maximum pay-off and subtract fromit ﬂlﬁ}vp strategy S, has the maximum pay-off

o R apay-off column. For example mes. 0. It means that if S, is chosen under the

t
2] o g oAl A ffgo'm;e[:';wgfit strategy S, has a pay-off 15. When1 we
stat egret 1S y 3 ol i 11 the
5 3 T T e alla T SUb:r;cf'.t?gnf;r:mNZ!’Oﬂz\efergeg:regret Wthh equals 5 By repeatmg th}‘;sijrz(c:sse.io; :eg‘l‘ et
.3 PURE STRATEGY MAXT el _ , 4 all the states of nature (N Ny - V) we g :
, ! D M MAX Strategms (S S - g nna A trix, we can find ‘maximin regret by
A pure strategy b T e INI B i matrix as shc:wnzin Table 5.2. From the regret;‘::h 0“’,11 in the last column. The column
game can be i - L ; | strategy, as : :
each player in a game adopts solved according tg minimax decision criterion. Whe? ElStlng the maximum regret for ¢4 um regret is minimum (3) in case of strategy Sy
OP'S asingle strate : Cision criterion. maximin regret’ shows that maxim 1d be selected forinvestment.
strategy game. Abraham Wald’s maxim €Y as an optima] strategy, the game is a PUr° & — b terion, therefore, strategy S, should b€
makers should first specify th imin decisiop, ¢ iter, i} ccording to maximin CrEErE Matrix
¢ worst possib ion says that the dec1s10 _# Matrix and Regret Mair
2 axim
canbe illustrated by applying it to our lltcomes: The application of maximim criterio® Regret Matrix

e i States of Nature N, N N, Regret
stvenm Table 5,1 reproduced below- To \_d/,l/”hrj,;’f,’/_r—

outcome maker, ; Strategy N, N, N 4 ; 3
of each strategy. This can be dope Sneed to find the worst (minimu™ TS g, -5
column presents the worst outcom YTeading Table 5.1 el I s 20 12 ; s 2 7 7
out of the worst outcomes is50 fzt(r)ifﬂ(:h Strategy. The best or tl-l?}?ie.g:s (: 1;;3; ome S, 15 10 4 -2 A p 0 6 6
Sl egy S . Go; g .
Check Your Progress || decision-makers would accept strategy o °r Going by the maximim criterion, A s 0o 3 A 5
1. What are the two Table 5.1 : S 12 3 2 i
types of zero-sum I Application, of Maximiy ¢ - 5 /
games? h Criterion .
2 iaame some games Strategy M 5-3-1 Saddle Pﬂ'int alld Mlnlmax
t fall in the 2 : i i rmined game.
Gategey)ofaes 5 20 = N, N, Mvimin This is used in a game Without2 dominant strategy and is a strictly dete g
pllfyed with perfect gz 15 & 6 : = usedina g e point will be a payoff which is at the same time a column
0 .
3 :;h onlnatlon. | 3 16 8 2 Us " ~ Inagame,2 saqd i El’lm To locate the saddle points, one needs to box the column
. 4 i . .
p:ayﬁésgﬁﬂm - = 3 e o1 mum ?d_a rlmfhc row minima. Entries that are boxed as well as circled are saddle
: 2 a and circle
different from a , Ifyoulook closely at the maximin decis; : Poi
ame played to investment decision-making Tt eives o o C-TULe, it imp]i s ah . <iricily determined
game piay Rt g Itgives a conservatyy, 5 'PIes a pessimistic approaCh A pame with a minimum of one saddle point is a game that is strictly
repeatedly? However, this decision rule can be applied by those ; © decision rule for risk ayoidance: &
¥ those investors whe fall in the category of
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In case of games that are strictly determined, the following statements will be true:
e The payoffvalue of each saddle point in the game will be the same

e Choosing the row and column through any saddle point gives the minimax strategies

for both players. In oth i :
strategies. Y other words, the game is solved via the use of these (pure)

The value of the saddle point entry will b
, ; e the value of : :
game. The value of a fair game is zero, else it will be biasedco(r) afztilr-.ctly determined

Minimax

Minimax is a strategy always used to minimize the max

caused by an opponent. imum possible loss that can be

Minimax for one-person games

The principle known as the minim
ax regret princi : o
that was put forth by John von Neumafne ai:lnnmple has its basis in the minimax theorem

the concept of regret matrices, dis geared for single person games. It uses

Let us suppose that there is
: a company that n e i
rflaoitl :uppt?gl a re:?earch project. Suppose that the PYO?ei(is tf’ dec1d:3 ifit s'hould or sho.uld
, nothing will accrue from it, but ifj yectwill cost A’ units. If the project

tsucceeds then i
Th s en its returns wi ‘R’ units.
e matrix given below represents the payoff maty: - ill be ‘B’ units
_le or the

company.

take an Cxamp] o OPportunity cost’, or regret
Ompany supports a resear

work and the research work fa

; ; ils,
that it had paid for the researc the regret of the Compa

hproject will be -

' Successful, there wi .I:I)giresearch work is supported by 2
any and the regeq oregrets for the company. If the

s rchi
alue will be BAry, iljhszlsct‘iissful, the company wil
ere

turn on the research:

does not make it clear what the maximum value is. That is, is
case (B-A) > A, the research should be supported by the
A, the research should notbe supported by the company.

Minimax for two-person games

In case of a two-person, zero-sum game, a player ha

of the maximum possible regret. The above matrix
‘A’ more than ‘B-A’? in
company. In case of (B-A)<

The purpose is minimization

sto lose for the other to win. There

cannot be any cooperation.

———

5.4 MIXED STRATEGY AND RANDOMIZATIOR

point. In such cases, the players are

Ther: do not have a saddle i
e are some cases that do - unt of randomness. Pure strategies

forced to select their strategies based on some am : : .
are those strategies where the participants make a specific choice or take a specific

action in a game. There are certain games where puré Stfa‘efé‘es a5 I;Ottﬂle_::iz?;zg
play. Herein, mixed strategies play 2 role. Mixed strategies are straicgl

players make random choices among two or more possible actions, based on sets of
chosen probabilities. :
wo players simultaneously place a

d with coins. T :
ptlg: tails or heads up. If the coms have the same face up,

player 2 gets them.

 Hereisasimple gameF
single coin each on the table, €1
player 1 gets both the coins else
Following i the payoff matrix for player 1:
e~
Player 2
_.——-—'_____-_—__.___- -
Heads lTalls

L ——

= [ 4
Heads |1
there will be 10 clear defined strategies. Random selection

best playing strategy. In case cither of the players play

i i for both players in the long-run.
with this strategy, then there will be a payoff of zero

i d by the player

. . dbyplayer 1, and heads is playe ;
15p Now, llfSOISﬂ(: Su:;?ogfi{sls e é{rlsJ will be zero in the long-run. But if75/25
er cent times, the p

For either of the players;
ofthe face of the coin will be the

for both play!

Strategv i dby player 2, then it becomes €3Sy fo;pl?yer 1 to take advantage of

the «; By13 foloweis yph ads more frequently, hence winning more often. It b.ecomes
e situation by playng i€ so analyze the strategy being used

imperative that each player follows a stralcgy 508
by the opponent.

5.4.1 Two-Person Cooperative and Non-cooperative Game

The economic games that firms play can
layers canne gott

4 Cooperative game, P
Joint strategjes. Ina non-¢
Contracts are possible:

An example ofacoop

over the price of a rug, 1f the Tug Cosis 31
$200,a cooperative solution to the game 1S

erative game is the bargaining between a bu;;eg :
ts $100 to produce and the buyer vait
possible. AT agreeme

be either cooperative or non-cooperative. In
ate binding contracts that allow them to plan
ooperative game, negotiation and enforcement of binding

and a seller
the rug at
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Check Your Progress

4, What is a pure
strategy game?
5. Whatare saddle
poims?
6. Who put forward
the Minimax
theorem ?

ot to sell the rugatany
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price between $101 and $199 will maximize the sum of the buyer’s consumer surplus
and the seller’s profit, while making both parties better off. Another cooperative game
would involve two firms negotiating a joint investment to develop a new technology
(assuming that neither firm would have enough know-how to succeed on its own). Ifthe
firms can sign a binding contract to divide the profits from their joint investment, a
cooperative outcome that makes both parties better offis possible.

An example of a non-cooperative game is a situation in which two competing
firms take each other’s likely behaviour into account when independently setting their
prices. Each firm knows that by undercutting its competitor it can capture more market
share, but doing so risks setting off a price war, Another non-cooperative game is the

auction mentioned above; each bidder must take the likely behaviour of the other bidders
into account when determining an optimal bidding strategy.

N-ote_ that the fundamental difference between cooperative and non-cooperative
games lies in the contracting possibilities. In coop

possible; in non-cooperative games, they are not,

We will be concerned mostly with non-
the most important aspect of strategic decisi
point of view, and (assuming your oppo
responses to your actions. This may see
an opponent’s point of view. Yeteven in s
misjudge opponents positions and the ra

erative games, binding contracts are

Cooperative games. In any game, however,
on making is understanding your opponent 5
nent f:? rational) deducing his or her likely
m obvious—of course, one must understand
tmple gaming situations, people often ignore Of
tional responses thoge positions imply.

5.4.2 Dominant Strategy

have dominant

s trategies, Sj
can be eliminated till a conclusion ig rezu.:hgelg-S Sl

Pure strategjes, but can be solved
Y Put, strategies that are dominated

Bl S e,

—
1

U[II 1,0 ],2

IDo“'n 0.3 |6_1““‘—-I‘Z’:}:
e |

Let us locate the dominant st '
; 3o : Strategies. Th : ,
P{aYII}.g the mlddle strategy is the best and mo:tffii? don‘una'ted strategy is ‘right -
right’ is dominated by ‘middle’. Therefore, we cane L choip

‘ fim: ¢ for player 2, henc®
‘right” no longer remains an option, This wi]] bessh o under ‘right’ 2%

own by Crossing out the column:

Tt must be kept in mind that both the players have full knowledge that there is no

2 is lookin
reason for player 2 to play the ‘right’ strategy l,_player \ hlc&\:?nﬂs;;?:fg;; cz'olumn. AE
for an optimum, hence he too no longer considers the payo

) i i ‘up’ for player
the ‘right’ column has been removed, the ‘down column is dominated by ‘up” for playe

i 1 aslongas
1. Whether player 2 plays the ‘middle’ or ‘left’, playe;dl vllclll f::v g payoffof 1 as long
he chooses ‘up’. Therefore, ‘down’ need not be consider :

e e
=5

| Bt Rt [ [ Wi

e ] 1 » S
“ap’ r 2 will choose middle’ or ‘left’.
Bl e L J v pla):fniddle’ will be chosen by player 2 and

‘middle’ is better than ‘left’ (2 payof'flof'?« oz %
the game is solved for the Nash equilibrium:

\C P iddle ’
Up r'_—lai’g’

. . Tibri heck if
T e answer arrivedat (up, middle) is a Nash equilibrium, chec
0 ensure that the ans

ﬁ\

;ﬂ
?\
I

1

it
]

- : far as player 1 has

: different choice. So YEL k=

Player 1 or player 2 would wish 10 ngllce a di till player 2 selects middle’,
hoose ‘Ml

) e’. Then again,
Chosen ‘up’, player 2 willc
Player 1 will go for ‘up’.

P
————— IAAND ITS REPETITION

--‘-"'--—_

5.5 PRISONER’S DILE ,

b, ki : ined by the prisoners
: firms is best explained by

The nature ofthe problem faced by the oligopoly let us suppose that there are two

. . -g’ dilemma, i :
g game. To illustra’ pm?nz;sillegal activity of match fixing. Ona tip-off, the

Persons, 4 and B, who are partners g olvement in fixing cricket matches. They

sis their inv : a =
Nartests Aand B, on susplCIOT;: Jf ails with no possibility of communication between

are arrested and lodged in Separ B th
€m. They are being interro gated sep ety Uy e

isclosed to each of them in isolation:

i in mat
® Ifyouconfess your involvement1nm
® Ifyou deny your involvement and your

lack of evidence- a
® Ifone of you confesses and turns approver, and the othe

confesses gets a 2-year Imprisonme
year imprisonment.

0
t. and one who does not confess gets 1
nt,

CBI officials with following conditions

ch fixing, you will get a S-year imprisonment.

partner denies too, you will be set free for

does not, then one who

Game Theoretic
Approach to Economics

NOTES

Self-Instructional
Material

149




R —] — —

150

Game Theoretic
Approach to Economics

NOTES

Self-Instructional
Material

" Given these conditions, each suspect has two options open to him: (i) to confess
or (ii) not to confess. Now, both 4 and B face a dilemma on how to decide whether or
not to confess. While taking a decision, both have a common objective, i.e., to minimize
the period of imprisonment. Given this objective, the option is quite si’rnpl;: that both of
ﬂ?er.n deny their involvement in match-fixing. But, there is no certainty that if one denies
}\1}:{50 t1}r)1vo}vement, the other V&i'i“ also deny—the other one may confess and turn approver.
’ it thlzus uncertainty, the dilemma in makinga choice still remains. For example, ifA

in{;es s pvolvemen'f, and B confesses (settles for a 2-year imprisonment), then 4 gets
? year i11311 term. So is the case w1thl B. Ifthey both confess, then they get’a 5-year jail
erm each. Tl_:ien- “:hat to do? That is the dilemma. The nature of their problem of
decision-making is illustrated in the following Table 5.3 in the form of a ‘pay_l.)off matrix’-

The pay-off matrix shows the pay- i3 :
of years in jail. pay-offs of their different options in terms of the number

Table 5.3 Prisoners’ Dilemma: The Pay-off Matrix

B's Options -
(iHfess Deny

A

Confess -5 B A B

A’s Options 5 2 10

4

Deny 10 g A4 B

0 0

__._-——""—"-’.
Given the conditions, it i
ns, 1t18 quite likely that
because neither 4 knows what B will do ythatboth the suspects may opt for <confession »

confess, each gets  5-yearjailterm, Thia o s . 24 Will do. When they b0
confess, 4 might formulate his str:ttgyl?lsﬂlf tl;e second best option. For his decision ©°
thoughIami : in the followin ' ; 5
%whjc%]} rr?u?tﬁg?;ﬁ& will gf:td amaximum of 5 yegrlgainr::;:i He reasong Hif1 ;?r(f;}’
. esses and turns a sonment. But, 1
That will be the wo . S approver then T will S at.
A rstscenario. It is quite likely that get 10 years nnpnsox'lme
e manner, even ifhe too i uspect B also reasons out his ¢85

St sinnocent. If th
cars . . B p
years imprisonment, the maximum possible jaj| seri:r?;: confess, they would avoid

they could achieve under the given conditiong under the law. This is the pest

5.5.1 Relevance of Prisoners’ Dilemma to Q;
The prisoners’ dilemma illus -Bopuly
e trates the natur
with in the formulati i : ©of proble '
advertising pn'uczt::i?fﬂmmsm?“ ttategy with resy Segilgopdy " confrom?i
sreesanclizpolyfinis cheating the carte]if hyg gy o PTOD strat®’
exp d'tune? :ngPOIY’ﬁrmls confronted wj tere is one. Look at the natur® ©
endi ad-expendi

v penditure for short). The bagic jssue

pen ture. If the answer is ‘do not j SSue1s whether or not to increase i
Will the rival firms increase ad-expenditur 2

consequences for the firm under consjde ¢orwill the

\ : ynot? Ifthey do ill be
the following questions arise. What Willratl()n? And, ifth , what w1

- ALiheanswer is ‘increase’ the
€ the reaction of the rival firms? Will they
Whgtwill be the pay-offifthey

will have tg anticipate actio?®

reactions and counter-actions by the rival firms and chalk oy it 4
its own strategy. It i’

case of such problems that the case of prisoners’ dilemma becomes an illystrg ple
tive exampP™

5.6 APPLICATION OF GAME THEORY TO OLIGOPOLY

Let us now apply the game theory to our example of ‘whether or not to increase ad-
expenditure’, assuming that there are only two firms, 4 and B, .., the case of a duopoly.
We know that in all games, the players have to anticipate the moves of the opposite
player(s) and formulate their own strategy to counter them. To apply the game theory to
the case of ‘whether or not to increase ad-expenditure’, the firm needs to know or
anticipate the following:

e Counter moves by the rival firm in response to increas
firm

o The pay-offs of this strategy under two ¢
not react and (b) the rival firm does mak
expenditure

¢ in ad-expenditure by this

onditions: (a) when the rival firm does
e a counter move by increasing its ad-

i i . ed. the firm will have to decide on the best possible strategy
i 1 f say, increasing sales and capturing a

for playing the game and achieving its objective 0 ;
o i i lled the
large ¢ The best possible strategy in game theory 1S ca
SHosuon R e i that gives oprz'mum pay-oﬁ: no

‘dominant strategy’. A dominant strategy is oné .
matter what the opponent does. Thus, the basic objective of applying the game theory

is to arrive at the dominant strategy- :
ble outcomes of the ad-game under the alternative moves

Su that the possi
e din Table 5.4.

ate given in the pay-off matrix presenfe
Table 5.4 Pay-off Mat
(Increase in sales nm
B’ Options

Increase Ad

trix of the Ad-Game
illion ) e

Dont't increase

A’s Strategy

As the matrix shows, if Fir A decides to increase its ad-expenditure, and Firm B
e matrix 3

ing i - diture, A’s sales go up by
o 1 . oreasing its OWI ad-expenditure, 4'S $2°6% B2
¢ 20“;3;% A’s mt}(:ve bEF:rfB by 10 million- And, if Firm A increases Its advertiseent
and B d ey ;1) 'q sales increase by % 30 million and there are no sal:e§ gain for
Firm B OSS uo;’nth?;ilailia find the pay-offs of the strategy ‘Don’tincrease” in case of
.Onecans
i h hould Firm 4 choos
; i 1 trategy shou choose
; 4 x, the question arises, w gt 8 ! .
Wi G}Ve‘} the I_’a%f' ng:(f; ad-expenditure, irrespective of counter-action b;y the n?ral
Firm Bmlltzte = galf[l.lo Othe ay-off matrix that Firm 4 will choose the strategy of increasing
b iy o +what Firm B does, its sales increase by at leastX 20

the ag- i ecause, n0 Matte
mjl| 10: x?ﬁ;d;:ug;efore the dominant SIrategy for Firm A. A better situation could be
that when Firm A increases its expenditure on advertisement, Firm B does not. In that

case, sales of Firm A could increase by Rs 30 million and sales of Firm B do not increase:
But thereisa greater p0591b111ty that Firm B will go for counter—advenising in anticiption @

i 3 A . based on the assuim
losings part of its market L0 Firm A in future. Therefore, a S‘Iateagt)fd o | ofuncertainty:

that Firm B will not increase its ad-expenditure involves a gre
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5.6.1 Nash Equilibrium

In the preceding sectior?, we have used a very simple example to illustrate the application
of game theory to an oligopolistic market setting, with the simplifying assumptions:

o That strategy formulation is a one-time affair

® That one firm initiates the competitive warfare an

i d oth t
action taken by one firm er firms only react to

e Thatthere exists a dominant Strategy—a strategy which gives an optimum solution
The real-life situation is, however, much more

i A complex. T 1 1 us
one-to-one and tit-for-tat kind of warfare. Actions. re - NS oS

actions and counter-actions are

establish that each firm does the best jt can, given th
Nash equilibrium is one in which none of the players
strategy of the other players. In case of our e
as one in which none of the firms can incre
the rival firm,

e StTategy ofits competitors and
can improve their pay-off given the
Xample, Nash equilibrium can be defined
A5¢1ts pay-off (sales) given the strategy of

N ilibri :
R e g, g0me modificationsin the pay-off
. : W SSume that actj .

Firms 4 an 10n and counter- een

i TagleB;?Sa’;deuiﬁ P?;nomt?non and the pay-off matrix that ;IZII(J::;K; 'EZ%Y is

Anor firm Bi , : gl 11:1 the Modified Pay-offmatrix i hat ifnei firm

increases its ad-expenditure, thep pay-offs change f}:cl)s t (?ESI f‘; ct] th?lrS 5)

m ,5)-

Table 5.5 Nash Equilibriym: o ,5)to(

(Increase in saleg in million ?)o] the Ad-Game
—l e '‘Dlions
Increase AD — 1~
Dont’t increas_e_-_-_ﬁ.r
Increase Ad

A% Strategy jﬂ g
el .

Don’t increase B A B

It can be seen from the 2 :
Pay-off matriy (1 B

; ; s able .

f!ommant strategy. Its Optimum decision depends 3.5) that Firm 4 no longer has 2
increases its ad-expenditure, Firm 4 by oW on what Firm B does, If Firm B

S0 option byt ¢

expenditure. And, if Firm 4 reinforces jtg
follow suit. On the other hand, if Firm
does the best by increasing its ad-
that both the firms arrive atisto
‘don’tincrease’, if the competito
both the firms will decide to increase the ad-

s O increase it : nt
advertj \ its advertiseme
B does nsgfi]sgt €Xpenditure, Firm B will have t0

, rease i ' 1
-eXpenditure, ase its ad-expenditure, Firm 4
Increase ad-¢ : i

the firms increases its ad-outlay, Fj . penditure, The

advertisement war. In that case, each firm finds that it is doing the best given what the
rival firm is doing. This is the Nash equilibrium.

However, there are situations in which there can be more than one Nash equilibrium.
For example, if we change the pay-offin the south-east corner from (25, 5) to (?2, 83;
each firm may find it worthless to wage advertisement war e!nd‘may settle for ‘don’t
increase’ situation. Thus, there are two possible Nash equilibria.

5.7 SUMMARY

Inthis unit, you have learnt that,

to determine the optimal strategy for each
faction for playing the game.
n or creation of wealth. Therefore, if

the loss of one player is gain to the
been lost by the other player.

* A key objective of game theory is
player. A strategy is a rule or plano

® In a zero-sum game, there is no destructio
the game is a two-person zero-sum game,
other, hence, that which is won by one playe:'r has
This leads to the player sharing no common interests. N

® Zero-sum games are of two general types: those gamtiezf whert;i ::Jhire is perfec
information and those games where there is no perfect informa il

© The difference between non-zero-sum games and zero—lium gan:;(sl ’l?l:i]snme‘;ns
fact that there does not exist any solution that 1s universa Ysccsg’d ke
that there does not exist even one optimal stratcgy that candicia R
over every other strategy, and there exists not evenapre

® When cach player in a game adopts a single strategy asan optimal strategy, the

game is a pure strategy game. : |
ision- should first i
* Wald’s maximin decision criterion says that the dzcmlon ;Za:(;;stegy o givip::gez
the worst possible outcome of each strategy and accep

out of the worst outcomes.
* In a game, a saddle point will

maximum and a row minimuim.
column maxima and circle the TOW

circled are saddle points. :
inimize

® Minimax is a strategy always used to mint
can be caused by an opponent.

bea payoff which is at the same time a column

To locate the saddle points, one needs to box the

minima. Entries that are boxed as well as

the maximum possible loss that

A A P .
- Minimax Regret Principle has 1tsl:3a3151n Mml.m
° }:z gnnCIf}lle x‘:r;zsttl}:ﬂh by John von Neumann, and is geared for single
rem tha

There cannot be any cooperation- |
® There are some cases that do 10t have a saddle point. In such cases, the players
e force?isto select their strategies based on some amount of randomness. Pure

Strategies are those strategies where the participants make a specific choice or

take a specific action in a game. e
1es 1 i hoices
® Mixed strategies are strategies in which players make ;z:;c;;rl}:i :s.
two or more possible actions, based on sets of chosen pr
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7. Define a mixed
strategy.

g, What happens in a
cggpcraﬁvﬁ and

non-cooperative
game?

9. When is a strategy
said to be dominant?
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o The economic games that firms play can be either cooperative or non-cooperative.
In a cooperative game, players can negotiate binding contracts that allow them to

p!an :]'oint strategies. In a non-cooperative game, negotiation and enforcement of
binding contracts are possible.

e The fundamental difference between cooperative and non-cooperative games

lies in the.contractmg pos-sibilities. In cooperative games, binding contracts ar€
possible; in non-cooperative games, they are not g

$4x floimrrn;:?eatcgy is the firm’s best strategy no matter what strategy its rival
selects. Ast gly is said to be dominant when a player irrespective of the rival’s
strategy gains a larger payoff than the other players

e The nature of the problem faced by the oli _ _
prisoners’ dilemma game. y the oligopoly firms is best explained by the

e The prisoners’ dilemma illustrates th,
" d : e nature of problems oligopoly firms ar¢
confronted with in the formulation of their business strategy Wlﬁl g;p);clt to such

problems as strategic advertising, pri : : :
one. & price cutting or cheating the cartel if there 15

e A dominantstrategyi : ;
does. Thus, the b%i?&iﬁivﬁgpt‘?‘,m pay-off, no matter what the opponent
dominant strategy. pplying the game theory is to arrive at th

e JOhbJ;l Nash, an American mathematician_q
as Nash equilibri Ll
does theet?;st itr;:;ngf: 51?3‘2::;‘;;1 tﬁff«‘hnique seeks to establish that each fir™®
. . ; 2 ofit : SimR
};1 one in which none of the players can impi; OmﬂjzeF g a-Nash equilibriv

e other players. ve their pay-off given the strategy ©

° ’{\Iash equilibrium can be defined as op
its pay-off (sales) given the strategy o

eveloped a technique, which is knoW?

ei i
in which none of the firms can increas®

fthe rival firm,
5.8 KEY TERMS e ML R

an optimal :
i pd strategy, the game ig 5 pure strategy pts a single strategy
e Mixed strategies: Strategies ; Sl
. g1es 1n whi
two or more possible actions, b asedhlch players make random choices amons

trategy i
matter what the opponent does, EY1s one that pjveg optimum pay-oﬁl n0
® Nash equilibrium: It can be defined

increase its pay- : a5 one in whj
its pay-off (sales) given the strategy o;?hwh.‘ch none of the firms €&
€nval firm
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1. Zero-sum games are of two general types: those gy
¥ - mes

; . : ct
information and those games where there is no perfect inf\"N here there is per®
Ormation,

| R bt

. When the game is played

. When each player in a game adopts a single strate

. In a game, a saddle point will be a payo

. The minimax theorem was pt
. Mixed strategies are strategics in which

. The economic games that firms play can be eith

. A dominant strategy 1

Some games that fall in the category of games played with perfect information

are noughts and crosses, and chess.
just one time, there is no fear to either of the players of

retaliation from the other player. Hence, a onetime game might be played

differently than if they were playing the game repeatedly.
gy as an optimal strategy. the

game is a pure strategy game.
ff which is at the same time a column

ddle points, one needs to box the

maximum and a row minimum. To locate the sa
that are boxed as well as

column maxima and circle the row minima. Entries

circled are saddle points. :
t forth by John von Neumann and is geared for

single person games. .
players make random choices among

ons, based on sets of chosen probabilities.

er cooperative or non-cooperative.
ate binding contracts that allow them to
game, negotiation and enforcement of

two or more possible acti

In a cooperative game, players can negotl
plan joint strategies. Ina non-cooperative

binding contracts are possible. g
: the firm’s best strategy no matter what strategy 1ts rival

be dominant when a player irrespective of the rival’s

ic gaid to
selects. A strategy 15 Sa1 #f than the other players.

strategy gains a larger payo
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Short-Answer Questions

1
2
3
4

L

9.

. What is the key objectiV
. Differentiate betwee
. What is a two-pers
. How can a pure strategy 83m° bes0

; ix?
. What is a saddle point of 8 matr
. What is the key featur :
7. ‘Mixed strategies providc solutions

. State the fundamenta

¢ of game theory?
n a zero-sum game and a non-zero-sum game.

9
on zero-suim game’ ) 0
lved? What does Wald’s maximin decision

criterion propose?

ecision making?

¢ of minimax d o
to games when pure strategies fail.” Give

reasons. ; :
| difference between cooperative and non-cooperative

games.

Write a note on dominpnt strategy and Nash equilibrium.

Long-Answer Questions

1
2.
3,

Describe the two-petiion Zero-sim and non-zero sum game.
mmjma}( in the ganl

Discuss the concept ¢f pure strategy. maximin and b
. 4 u .
Evaluate the minimag theotrem and the saddle point i 1 gart

e theory-
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