
HICKSIAN COMPENSATED DEMAND CURVE  

The extended to explain the relationship  iris and demand know by ignoring the 

income  but buy neutralising the effect of teens in real income through the 

method of  variations in income. In this method, hicks suggested the money 

income of the consumer should either by raised or lowered to neutralise any 

variations in the real income consequent up on a change  in the price of the 

given commodity. The change in the money income should be of the 

magnitude that consumer remained at the original level of satisfaction or the 

equilibrium of the consumer after compensating variation in income gets 

determined at the original indifference curve. The price demand relation after 

making compensating variation in income or after off setting income effect can 

give a demand curve termed as hicksian compensated demand curve.  

SLUTSKY ‘S COMPENSATED DEMAND CURVE  

Slutsky suggested an alternative way for neutralising the income effect 

resulting from a change in the price of the commodity. In order to keep the  

real income of the consumer constant, according to Slutsky, the money income 

of the  should be raised or lowered by such a magnitude that the consumer is 

still able to buy the original a combination. This approach to compensate the 

consumer for any change in real income caused by a change in the price of the 



commodity is termed as the cost difference approach. After eliminating 

income effective  cost  is difference method, the relationship between price  

change and change  quantity demanded is  described what is called as Slutsky’s 

compensate of demand curve.  

 The three types of demand curve mentioned about can be  through the graph, 

in the figure the unit of x commodity measured along the horizontal scale. 

Money is measured along the vertical scale.  Given OA unit of money and some 

price of x commodity, OB quantity of   can be be be bought and Priceline is AB, 

as the price of X falls, the Priceline shift to ABType equation here.be bought 

and Priceline is AB. As price line shift  to AB 1 is tangent to IC 1 at R to S 

measures the total price effect which is measured by  want to do x commodity. 

Since the fall in the price of X raise real income of the consumer.,hicks 

suggested a reduction in money income of the consumer, according to the 

principle of compensating variation in income,, such that the equilibrium of the 

consumer get the determined  at the original indifference curve or original 

level of satisfaction. As money in some of the consumer reduced, the price line 

is  which is tangent IC1at T. The movement from S to T is the income effect. 

After eliminating it, the hicksian substitution effect is QQ2. So according to 

hicks. Really income remaining the same the given fall in price of x commodity 

causes a rise in quantity bought of x by QQ2.  

According to Slutsky, if a fall in the price of X causes a rise in real income, some 

amount of money should be reduced such that consumer is still able to buy the 

original a combination R. According to Slutsky ‘s cost different approach, then 

my knee income of the consumer is reduced, the new Priceline is A3B3 which 

bosses through the original  a combination R. This Priceline is tangent to the 

higher indifference curve IC3 at N. The movement from S to NT is the income 

effect. After eliminating the income effect Q1Q3 from the price effect QQ1, 

Slutsky ‘s substitution effect is QQ3. So according to Slutsky, real income 

remaining constant, the given fall in price of X causes a rise in quantity bought 

of X by QQ3.  

In the figure  2, demand for x commodity is measured along the horizontal 

scale. Price of X is measured along the vertical scale. From Q, Q1, Q2, Q3 

verticals are dropped on figure 2. Originally, given the amount of money OA 

and maximum quantity that can bought as OB, the initial price of X commodity 

is OA/OB=OP. Subsequently given the amount of money OA and quantity of X 

that can be bought as OB1, the  price of X falls to OA/OB=OP1. The Marshallian 



ordinary demand curve is D1 which shows that fall in the price from OP to OP1 

cause a rise in demand from QQ to QQ1 which is the income effect has been 

altogether ignored. In hicksian analysis, after eliminating the income effect the 

rise in quantity demanded due to the fall in price from OP to OP1 is from OQ to 

OQ2. D2 is the hicksian compensated demand curve. In Slutsky ‘s cost 

difference approach, after the elimination of the income effect, the quantity 

demanded rises from OQ to OQ3 due to the given fall in the price of X from OP 

to OP1. This relation is expressed by the demand curve D3 which is Slutsky ‘s 

compensated demand curve.  

 

 

 

 

 

 

 

 

INDIRECT UTILITY FUNCTION  

The modern  economics theorist like hostelling have adopted a dualistic 

approach in the analysis of consumer ‘s theory of demand. The duality 

means,in general, the existence of two logical systems characteristised by 

certain interrelationships,. In consumers demand theory, they have attempted 

to relate utility, on the one hand with the quantities of different commodities 

and, on the other hand, with prices of commodities and income of the 

consumer.  

In the Cardinals utility approach, the utility function was direct in the sense 

that the total utility function was direct in the sense that the total utility was 

related to the quantities of different commodities and services consumed by a 

consumer at a given time. The direct utility function can be expressed as  

                                                                           U = f (q1, q2, q3,……… qn)  

The ordinary demand equations for the goods can be obtained through 

constrainted maximization of such utility functions. The demand function 



related to prices and quantities of different commodities and fixed level of 

income Y can be expressed as below : 

                                                               Qi=¢i (P1, P2, P3……………… Pn, Y)  

Here i =1,2,3,……..n 

The indirect utility function shows that the maximum that the maximum 

attenable utility is a function of prices and income. It is possible to express the 

maximum attainable utility.  

                                                  U* = f* (P1, P2, P3,……. Pn, Y)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ROY’S IDENTITY 



Roy’s identity reformulates Shephard’s lemma in order to get a Marshallian 

demand function for an individual and a good (i) from some indirect utili 

Economies of scope : joint output of single firm is greater than output by 2 

separate firms  

Diseconomies of scope : joint output of single firm is less than output by 2 

separate firms 

The first step is to consider the trivial identity obtained by substituting the 

expenditure function for wealth or income w in the indirect utility v(p ,w),  at a  

 

utility of u: 

 

              v[p, e (p , u)]  =u 

Takin the derivative of both sides of this equation with respect to the price of a 

single good pi  (with the utility level held constant) gives: 

 

 

 

Economies /Diseconomies of scale  

 

* Input proportion change: expansion path no longer a straight line  



* Economies of scale : firm can double output for less than twice the 

Diseconomies the  

* Diseconomies of scale : firm needs more than twice the cost to double 

output 

E(cost output elasticity)=MC/AC 

EC < 1 : economy of scale 

EC > 1 : diseconomies  of scale  

EC = 1 : neither economies or diseconomies of scale 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.BERNOULLI’S HYPOTHESIS AND ST.PETERSBURG 

PARADOX 

The St. Petersburg Paradox states that people tend to avoid fair games or fair bets or fair 

gamblings. It may be further contended that rational people may not be even willing to 



participate in a gamble or game, when the odds are favourable. Suppose an individual has an 

even chance or 50-50 odds of winning or losing Rs.10, 000. Such a game can be regarded as 

a fair game. In mathematical terms, if the expected value of a game is just equal to fee for the 

right to play, it can be regarded as fair game. St. Petersburg Paradox implies that given a state 

of uncertainity an individual will not like to make a bet or play a fair game. 

Daniel Bernoulli’s explanationof St. Petersburg Paradox rests upon certain assumptions such 

as decisions are made in risky and uncertain situations ; the decisions are based upon 

expected utility and not expected monetary value ; and that the marginal utility of money falls 

as the individual has more of it.Given the above assumptions Bernoulli’s hypothesis specifies 

that expected gain in utility will be less than expected loss in utility even though odds are 

favourale. 

 

Bernoulli’s hypothesis can be explained through Fig.11.11. It is supposed that an individual 

ha Rs.10,000 with him.The odds of either winning or losing the bet of Rs.1000 are even(50-

50). If the bet is won by him, the stock of money with him rises to 

Rs.11000=(10,000+1000).MU of money curve which slopes negatively.It indicates taht law 

of diminishing utility applies to money. Consequent upon the winning of bet thegain in utility 



is shown by area DCEF.On opposite ‘if he loses the bet given the even odds(50-50) the 

amount ofmoney lost will be again Rs.1000 so that money stock gets reduced into 

Rs.9000=(10,000-1000).In this situation the loss in utility is shown by area ABCD.since the 

area ABCD>DCEF it follows that gain in utility due to winning of bet is less than the utility 

loss due to losing of bet even though gain or loss in money terms remain same(Rs.1000).So 

conclusion can be derived that the rational individual will avoid the bet when odds are 50-50 

given diminishing marginal utility ,because expected loss in utility will be more than 

expected gain  in utility from amount of Rs.1000 involved in bet. 

Even if odds are favourable (100-50) the rational individual would avoid the bet provided the 

MU ofmoney declined rapidly. Suppose an individual has a stock of money Rs.10,000, If he 

loses a bet,he is required to pay Rs.1000 so that his money income falls to rs.9000.On 

opposite sidesif he wins he get Rs.2000.So that his money becomes Rs.12000.Now despite 

favourable odds,the expected loss in utility incase of losing a bet may still be more than 

expected gain in utility incase of winning bet.Hence in fig 11.12 

 

In Fig 11.12 MU rapidly slopes down downwards from left to right.If the individual loses the 

bet he loses Rs.1000 and expected loss in utility is thrown through shaded aread ABCDOn 

opposite if he wins the bet and gets 2000 Rs.and money stock rise to 12000.The expected 

gain in utility is shown by shaded area DCEF.In this case although the odds are highly 



favourable (100-50) still the expected loss is higher(DCEF<ABCD).Hence people may avoid 

betting even in this situation. 

It is ofcourse true that Bernoulli’s hypothesis suggests that a rational individual takes a 

decision under risky and uncertain situations on basis of expected gain or loss in utility rather 

than expected money value of bet.This hypothesis however could not fully resolve St. 

Petersburg Paradox .If the utility function has no upper limits the prize money involved in bet 

can be so adjusted that hypothesis can fail and collapse to explain it.No doubt,hypothesis has 

weaknesses yet the economist have generally accepted the validity of central point raised by 

him that the rational individual gives importance to expected utility and not to money value 

in choices under risk and uncertain 

Another drawback involved in Bernoulli’s hypothesis is thath of cardinal measuremenngt of 

utility .This defect however was removed by Van Neumann and O,Morgenstern,when they 

constructed the utility index based upon it. 

NEUMANN – MORGENSTERN UTILITY FUNCTION 

Benoulli’s expected utility hypothesis was employed by John Vna Neumaan andOscar for 

constructing a cardinal utility index which can help predict choices in risky and uncertain 

situations like gmabling lottery and insurance.the Neumann Morgrnstern utility index 

popularly referred as N-Mindex,seeks to assign a numerical value or number to marginal 

utility of money which an individual gets from extra amount of money rsulting from choice 

made under risk and uncertainity 

ASSUMPTIONS: The N-M index was constructed on basis of series of 

assumptions.Firstly,the individual is supposed to possess complete or comprehensive scale of 

preferences.Secondly,there is also the assumption that the choices of individual are 

transitive.If he prefers A or B and alternatibe Bto C, he must the prafer alternative A to 

C.Thirdly,in this approach the continuity assumption has also been taken.If there are three 

outcomes A B and C and A is preferred to B and B is preferred to C the assumption implies 

that there is some probability P,where0<P<1,such that individual indifferent between 

certainity of B and expected values of outcome A and C with probabilities P and (1-P) 

respectively and another lottery ticket has the outcomes B and C with same probabilities P 

and (1-P) the decision market will be indifferent between these lottery tickets for investment 

prospects.Fifthly,still another assumption taken in this analysis is that decision maker, other 



things remaining will same, will always choose lottery tickets, with greater probability of 

favourable outcome.Sixthly,if a decision maker is offered lottery tickets will be viewed by 

him exactly in same manner as involvedin probability calculations of ultimate odds of 

winning or losing. Such an assumotion is caked compound probability assumption. 

CONSTRUCTION OF NEUMANN-MORGENSTERN UTILITY 

INDEX 

The cardial measurement of utility has been implicitly assumed by Neumann Morgenstern in 

construction of M-N utility index.The procedure adopted is numerical probability of 

uncertain events of acquiring additional money are stated.Suppose there are 3 outcomes A B 

and C out of which A and C are uncertain outcomes.If P is probability of happening of A and 

(1-P) is probability of  C.  

NEUMANN MORGENSTERN UTILITY AND NEO-

CLASSICAL UTILITY:Although Neumann Morgenstern utility index involves 

cardinal measurement of utility yet this method of measuring utility is not same as the neo-

classical cardinal measurement of utility.It is concerned with a psychological feeling of 

pleasure or satisfaction from goods and services .The Neumann Morgenstern approach has 

not to do anything with the quantities of pleasure. Its concern is with the making of prediction 

how an individual will make decision or choices involving risk and uncertainity. Baumol has 

attempted to make this distinction in these words,”It is not the purpose of the Neumann 

Morgenstern utility index to set up any sort of measure of introspective pleasure intensity. 

Such a measure of “strength of feelings”. is totally unnecessary in theory of games foe]r 

which N-M theory was constructed. Rather the utility or rather prediction (in the subtler sense 

of word) to permit the theorists to determine in the absence of the player which of several 

risky propositions the player will prefer”.   

USES OF NEUMANN-MORGENSTERN APPROACH:   The N-M 

utility index suggested by Neumann and Morgenstern has some significant uses. Firstly , on 

basis of index it is possible to provide complete ranking of alternatives in situation involving 

risks and uncertainty. Secondly, the N-M utility index can facilitate comparison of 

differences of utility in cardinal scale. Thirdly, the N-M approach is useful in computing 



expected utilities and makes it possible to deal with customer’s behaviour in the conditions of 

uncertainity. 

One point of caution that must be given here is not appropriate to attempt interpersonal 

comparison of utilities on basis of utility numbers derived through the procedure set by 

Neumann-Morgenstern. It must, however, recognised that the method suggested by these two 

writers is fairly general and it can be applied to deal with situation of uncertainity in fields of 

consumption , production , investment and insurance. 

 

 

 

 

 

 

 

 

ST.PETERSBURG PARADOX 

During his stay in St.petersburg,Bernoulli got interested in the problem as to 

why people were willing to stake merely limited amounts of money on better-

than-fair bets, even though their mathematical expectation of the total gain in 

money was greater than the amount they bet St such odds. 

According to Bernoulli, a rational individual will take decisions under risky and 

uncertain situations on the basis of expected utility rather than on the basis of 

expected monetary value.He further states that the marginal utility of income 

decreases with rising incomes. Since the marginal utility decreases as money 

increases, a rational individual will not play the game at equal odds that is,he 

will not make a bet.lt is in this way that Bernoulli resolved St.Petersburg 

paradox. 



Bernoulli’s hypothesis can be explained with the help of the following figure.  

  

Suppose  that the individual possesses Rs.M and is contemplating a gambling 

activity that offers an even chance of winning or losing Rs.100. lf he wins,he 

will have Rs.M+100.The gain of utility from Rs.100 will be added to Rs.M.lf he 

loses,hewill have with his Rs.M-.100. The loss of utility from Rs.100 will be 

subtracted from Rs.M.The expected gain in utility is shown by the white 

area,and his expected gain is smaller than the expected loss in utility,a rational 

individual will never gamble at fair or even odds. 

The above analysis is based on the assumption that the individual derived no 

pleasure from gambling. 

Revision questions: 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

FRIEDMAN-SAVAGE HYPOTHESIS 

Bernoulli's hypothesis points out that people avoid even fair bets under the condition of 

diminishing marginal utility of money .But people gamble or make bets even under very 

unfavorable odds or they take decisions even in highly risky situations. It raises the question 

whether those people are irrational and they just do it for the sake of fun or pleasure. 

Watson has ruled out both. He believes that gambling, on the contrary, is done widely with 

cold and careful calculation. 

         Milton Friedman and L.J. Savage maintain that people behave in a complex and 

contradictory way. On the one hand ,they may be engaged in gambling and, on the other, 

they may buy insurance. It means they simultaneously act as risk-takers and risk-averters. 

Bernoulli can not obviously explain such a  behaviour  pattern under the conditions of 

diminishing marginal utility of money. Friedman and Savage departed from Bernoulli's  

hypothesis of diminishing marginal utility of money for all ranges of income. They put 

forward a more plausible hypothesis that for the most people the marginal utility of money 

diminishes up to a certain level of money income ; at intermediate levels of income the 

marginal utility of money increases ; and at very high levels of income , there is again a 

decline in the marginal utility of money. Given this hypothesis, it is possible to explain the 

behaviour of the people both as risk- takers and risk- averters with the help of the figure. 

 



 

 

 

 

 

 

 

 

 

In the figure , money income is measured along the horizontal scale and marginal utility of 

money is measured along the vertical scale. MU is the marginal utility curve of money. 

According to Friedman -Savage hypothesis, when income is up to OI1 the marginal utility of 

money decreases. At OI income, the MU of money is RI and at the income OI1,it falls to 

R1I1.In this range of lower income , the rational individuals will be unwilling to enter into 

gamble or they will not accept even a fair bet. When income is above OI2, the marginal 

utility of money again falls . While at OI2 income , the MU of money is R2I2.It is lower at 

OI3 when the MU of money is only R3I3. Even these people will avoid risk as the loss in 



utility due to losing a bet is more than the gain in utility due to winning of bet. Only when 

the odds are very favourable , there may be the possibility of their taking risk either in 

gambling or in undertaking risky investments. I1I2 indicates the intermediate range of  

income . In this range , the MU of money increases so that the gain in utility due to the 

winning of a bet is more than the loss in utility due to the losing of a bet . It implies that the 

people in the middle income group may be eager to take risks so that they can make large 

and quick gains through gambling, lotteries or bets and improve their socio-economic 

status. The consideration of raising their economic and social status on the income scale of 

the community is , on the one side , the cause of MU of money increasing in their case and 

, on the other side , it is responsible for their keenness to undertake risks.  

 

                   In this connection , it should be remembered that all the individuals in a 

particular social and economic group (low income , middle income or high income group) 

do not react to risk in a uniform way . Within the same group , some individuals may have 

strong preference for gambling or risk while some others may be absolutely unwilling to 

take risk. 

 

                   According to Friedman-Savage hypothesis the people in the low income and high 

income groups are likely to avoid risky choices . In order to offset risk involved in their 

decisions, they may buy insurance. In this way , individuals can be at the same time risk-

takers and risk- averters. 

 

 

 

 

 

 

 

 

MARKOWITZ HYPOTHESIS 

Bernoulli hypothesis , Neumann- Morgenstern utility index and Friedman-Savage 

hypothesis all depend upon the absolute levels of income. Markowitz makes a significant 

departure from those approaches . He asserted that the marginal utility of money income 

is not related to the absolute levels of income but to the changes in the level of money 



income. Markowitz attempted to explain through his hypothesis why must people indulge 

in risky choices (gambling , lotteries, bets etc.) and , at the same time, also buy insurance . 

The attitude of the people towards risks , according to Markowitz, is determined by the 

deviations in the current income . The Markowitz hypothesis maintains that the small 

increments in money income from the existing level result in an increase in the marginal 

utility of money. The larger increments in money income, on the other hand, result in a 

diminishing marginal utility of money . Similarly small decreases in money income from the 

current level cause an increase in marginal utility of money. In case there are larger 

decreases in money income, the marginal utility of money diminishes. The Markowitz 

hypothesis can be explained through figure. 

 

 

 

 

 

 

 



 

In figure , money income is measured along the horizontal scale and marginal utility of 

money income  is measured along the vertical scale. MU is the marginal utility of money 

curve which has three points of inflexion R1,R0,and R2. It has four segments AR1, R1R0, 

R0R2 and R2B. In contrast, Friedman-Savage hypothesis holds that the marginal utility curve 

had two points of inflexion and three segments. If income of a person rises from I0 to I2 , 

the marginal utility of money increases but as income rises above I2, there is diminishing 

marginal utility of money. The small decreases in money income from I0 to I1, on the other 

hand, signify increasing marginal utility of money. However, if there are larger decreases in 

money income, say to the left of I1, there is increasing marginal utility of money. 

 

From the Markowitz hypothesis, the conclusions about the attitudes of the people towards 

risk-taking and risk-aversion can be derived. Since small increases in money income involve 

increasing marginal utility of money but larger increases in money income yield diminishing 

marginal utility of money, it follows that the individuals will be inclined to accept small fair 

bets but will be unwilling to take risks involving larger amounts of money. On the opposite, 

as small decreases in money income are associated with increasing marginal utility of 

money, and larger decreases with the diminishing marginal utility, the individuals will be 

Keen to buy insurance against smaller losses but in the cases involving larger losses they 

may adopt a 'devil-may-care'attitude. 

 

 

TIME ALLOCATION MODEL OF GARY S BECKER 

 

Multiple constraints: 

                                      Time as an economic good. Money income has been the only 

constraint on the consumer discussed so far .This is an important constraint that deserve 

emphasis, but there are other constraints that can affect consumer behaviour . For example 

during periods of general wage and price controls, governments sometimes introduce 

point-rationing scheme . In such circumstances a five pound bag of sugar has both monetary 

price and a ration point price . Analytically , this means there are two budget constraints 

faced by the consumer – the money  income constraint and the ration point constraint. An 

analytically similar situation arises when it recognized that consumption usually involves 

expenditure’s of time as well as money . To illustrate if we consume anything for example 

eat a meal or take a vacation go to the theatre , in this both physical (money) resources and 

time resources are involved.  

Suppose that two goods  X and Y 

                  Money Prices:  Px  and Py  



                   Time               : Tx   and Ty respectively 

                 

                        To analyses this  problem like this , it is necessary to specify the total time 

available for consumption of good 'X' and 'Y'. Actually the total time available for 

consumption is also an economic decision ; by working less , more time is available for 

consumption activities . However, to start the analysis , we temporarily assume that the 

total amount of time for consumption of X and Y is a given amount 'T' (minutes or time). 

The total amount of money for consumption of X and Y is a given amount 'M' . 

Then  

 

 

                 

 

The equations (1) and (2) is depicted in the following figures    1 and 2  

 

 



 

 

 

 

 

The line AE shows Money Budget line . On and below the points of this line satisfy the 

consumer . If the consumer consumes only good Y , the maximum possible amount of 

money available would be M/Py that is , OA  

 

 



 

 

                            The line DC shows Time Budget line . On and below the points of this line 

satisfy the consumer . If the consumer consumes only good X, the maximum possible 

amount of time available would be T/Tx that is , OC . 

                            For calculating the time and money spent by the consumer for the 

consumption of good X and Y, we combine the figure 1 and 2 and gets figure 3 . Figure 3 

illustrated below. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the above figure , consider that the consumer chooses the bundle 'F' that is , with x, units 

of good X and Y1 units of good y. It is consistent with income constraint but violates the 

time constraint because it is above the time budget line DBC . Any bundle in the triangle 

DBA except the points on “DB” is not available to the consumer , because such bundle 

violates the Time constraint. Similarly bundle in the triangle EBC except the points on EB 

are not available to the consumer because such bundle violates the income constraint. 



                                 Then consider that the consumer chooses the bundle G that is , with x2 

units of good X and Y2 units of good Y is available to the consumer . Since it satisfies both 

the money and time budget constraints . It is clear from the figure that any set of bundle 

which constraint with both Income and Time budget line is represented by the area on and 

below the kinked line “DBE” . Thus , the set of bundles available to the consumer is given 

by the area enclosed by the irregular polygon ODBE (including it’s boundaries) and along 

the segment BE , money income is the binding constraint , is satisfied as an equality 

 

 

 

 

 

 

The above figures shows different equilibria that can arise .In the panel ‘A ‘maximum utility 

that can be achieved consistent with the time and money income constraints is given by 

indifference curve 2 . This occurs at point 'B' the 'kink' in DBE , indicating that both time and 

money are binding constraints. 

                                                        In panel 'B' the equilibrium occurs at point 'V' along the 

segment DB, where the time constraint is binding but money constraint is superfluous. 



                                                        In panel 'C' the equilibrium occurs at point 'R' along the 

segment ‘BE' , where money constraint is binding but time constraint is superfluous. 

                                                        In panel 'B' and 'C' do not make much sense in the broader 

problem where 'T' is not treated as constant . After all money income and time are generally 

convertible (changeable) . One can work more or one can work less , thereby trading money 

for time . 

                                                        In panel 'C' time is superfluous and money income is binding 

constraint. By working more , money income can be increased and it can provide more 

utility to him . Then , it will shift up the line 'ABE'(Money Budget line) and shifts down the 

line 'DBC' (Time Budget line) in the figure 3 

                                                        This will lead to a change from , the available bundle DBE to 

D0B0E0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



An upward shift of 'BE'-B0E0 will allow the consumer to reach a higher indifference curve 

than (2) (to 3). Thus when the consumer can freely adjust the number of hours worked so 

as to trade off time and money income the final equilibrium will be of the type shown in 

panel A . Consider panel B of the diagram we can adjust the amount of time spent working 

. In this time is a binding constraint money income is superfluous constraint. 

 

Price of commodity x can be written as  



 

Consider 2 goods , going to baseball game X and drinking a bottle wine Y . There are 2 

consumers A and B with wage rate .WA=$100/hour and WB=$5/hour respectively. A 

baseball ticket cost $3 and the game takes 6 hours .A bottle wine costs $150 and it’s drinking 

requires ½ hour  

 

According to 'A' the cost of base ball is greater than the cost of wine $603>$200. 

According to 'B' the cost of base ball is less than the cost of wine $33<$152.5 

                                              

It is no wonder that less wealthy individuals say they can’t afford fancy wine , but frequently 

attend baseball games . similarly, rich people will say that they cannot afford the time to go 

to baseball game, but may think little of spending $150 on a bottle of wine . 

 



 

 

 

 

 

 

 

 

 

LANCASTER’S APPROACH TO CONSUMER THEORY 

The traditional theories related to consumer behaviour such as Marshallian cardinal utility 

analysis, indifference curves theory and revealed preference theory had certain structural 

deficiencies because of which they could not provide predictive models. Those theories 

dealt with preference of the consumers related to goods rather than different varieties of 

one or the different products. They were also incapable of dealing with such issues as how 

the improvement in the variety of a product or introduction of new variety of product will 

affect the sales of a given firm and the sales of the rival firms. K. J. Lancaster developed a 

new theory of consumer demand which emphasis upon the attributes or characteristics 

embodied in alternative products or the varieties of products. For instance , people may 

prefer one motor car or the other on account of their attributes such as size , weight , fuel-

efficiency , pick up and interior space etc. The consumers may similarly have preference for 

one or the other housing unit on account of such attributes as plot size , location, number 

of rooms, quality of construction, provision of park , kitchen. Lancaster maintained that 

various attributes or characteristics are relevant in consumer choices and these have to be 

incorporated in an explicit way in the demand analysis of goods and services. Suppose there 

are three products P1, P2 ,and P3 . Each of them has varying quantities of two attributes X 

and Y . As the attributes from these products are available in different proportions , these 

products and quantities of attributes implicit in them can be expressed through different 

product rays OP1, OP2 and OP3 shown in figure . As consumer spends more money on a 

particular product , more quantities of attributes can be obtained. Therefore, product Ray’s 



 

Start from the origin and slope positively .Just as a consumer can have preference or 

indifference for different commodities , he can also have preference or indifference 

between the attributes . The preference of the consumer about these attributes are shown 

through the indifference map comprised of I1,I2 and I3 indifference curves. Combination R 

and S of attributes from products P1 and P3 respectively provide equal satisfaction to the 

consumer. The combination T related to product P2 is superior to the combination R and S 

. The combination N is even better than the combination T. 

 

How much amounts of two attributes can be obtained by the consumers from the different 

products depends upon prices of these products and income of the consumer. Prices and 

income specify a budget constraint or efficiency frontier. It represents various alternative 

combination of the maximum amounts of two attributes that the consumer can obtain from 

the various products, given his income and prices of the product. The budget constraint or 

efficiency frontier is shown through figure. 

 

 

 

 

 

 



 

 

 

 

In figure OP1, and OP2 and OP3 , are the product rays. If price of P1 product is given and 

whole income of the consumer is spent on P1 , he can at the maximum have combination 

A of the two attributes X and Y . Similarly if the price of product P2 is given and the whole 

income is spent on P2 , consumer can have at the maximum combination B of the two 

attributes. If price of P3 product is given and the entire income is spent on P3 , consumer at 

the maximum can have combination C of the two attributes . By joining the points A ,B, and 

C , it is possible to determine the budget constraint or efficiency frontier . The utility 

maximizing combination which is chosen by the consumer will be determined by the 

tangency between budget constraint and the highest possible indifference curve shown in 

figure. 

 



 

In figure , the product rays OP1, OP2 ,and OP3 are given .ABC is the budget constraint or 

efficiency frontier. As indifference map of the consumer is superimposed , the budget 

constraint is tangent to the indifference curve I2. So the combination B is the equilibrium 

or utility-maximising choices where consumer consumes OC2 amounts of the attributes X 

and Y respectively from the product P2. 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 



NETWORK EXTERNALITIES 

1.BANDWAGON EFFECT 

 Some people have a tendency to rush to the market to buy certain products as early as their  

neighbours buy them. They, in any case , want to keep up with Jones. As the price of the 

commodity slightly falls, larger quantities of it bought by them just because other  people in 

the locality are buying it. The demand for such a commodity is said to have bandwagon effect. 

The price elasticity of demand is high in case of such commodities compared with other 

commodities.  

2.SNOB EFFECT 

Some rich persons have an inclination to buy lesser quantity of the commodity which is bought 

in a larger measure by the others. They have a snobbish outlook  and buy those goods which 

others purchase in a  less measure. This snob effect results in lesser purchase of the commodity 

by a specified individual when the price of it falls and others are likely to buy more of it. The 

demand curve for snobs is less elastic than the demand curve, when the snob effect does not 

exist.  

3.VEBLEN EFFECT 

Another pattern of consumption behaviour on the part of rich consumers is related to the goods 

for display or such goods as confer social prestige and distinction. These goods include gold, 

diamonds, luxury motor cars, elegant buildings etc. In case of such commodities, as price 

increases, the demand for them also increases. This indicates what is called as Veblen Effect.  

The consumer behaviour reflected through Bandwagon effect, Snob effect, and Veblen effect 

is expressed through the below figures. 

  



 



  



In Fig1, the market demand curve is originally D1.If new customers enter the market or the 

existing customers buy more quantity due to bandwagon effect, the market demand curve 

shift to D2.If customers possess completely accurate market information, the points Eo and 

E1 can indicate the actual equilibrium quantities demanded. The locus of these points is the 

actual demand curve DB involving the Bandwagon effect. DB is more elastic than the market 

demand curve D1 and D2.As price of the commodity falls from Po to P1, the total extension 

in demand is QoQ2, out of which QoQ1 is the change in demand due to price reduction, 

when consumers do not adjust to each others demand and Q1Q2 is the additional increase in 

demand after consumers have adjusted to each others increase in consumption. So Q1Q2 

increase in demand represents the Bandwagon Effect.  

 

In Fig2, the original market demand curve is D1.When snobs withdraw from the market as 

other consumers buy the commodity, consequent upon a fall in its price, the market demand 

curve shifts to the left to D2.Given accurate market information to the customers, the actual 

equilibrium quantities demanded can be indicated by Eo and E1.The locus of these points gives 

the actual demand curve Ds which involves the Snob Effect. Curve Ds is less elastic than the 

market demand curve D1 and D2.As the price falls from Po to P1, the total extension in demand 

is QoQ2.  QoQ1 is the change in demand due to price reduction when consumers do not adjust 

to each others demand and Q1Q2 is the reduction in demand after consumers have adjusted to 

others consumption reactions. Thus, Q1Q2 reduction in demand represents  the snob effect 

consequent upon the given fall in price.  

In Fig 3, when consumers are inclined to conspicuous consumption, the market demand curve 

shifts from D1 to D2.Given the accurate market information to the consumers, the actual 

equilibrium quantities demanded are OQo and OQ2 corresponding to prices Po and P1 

respectively. The locus of the points Eo and E1 gives the actual demand curve  Dv which 

involves the Veblen effect. Consequent upon the fall in price from Po to P1, the price effect is 

QoQ1, the Veblen effect is -Q1Q2 and the net effect is -QoQ2. 

 

 

 



REFERENCE:Micro Economic Analysis by K.N.Verma 

REVISION QUESTIONS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HOMOGENEOUS AND NON HOMOGENEOUS 

PRODUCTION FUNCTION 

HOMOGENEOUS PRODUCTION FUNCTION  

Linear Homogeneous Production Function   

Production function can take several forms, but a particular form of the production function 

enjoys wide popularity among economists. This is the linear homogeneous production 

function, that is, production function which is homogeneous of the first degree. Homogeneous 

production of the first degree implies that if all the factors of production are increased in some 

given proportion, output also increases in the same proportion. This type of production function 

represents constant returns to scale. If there are two factors X and Y, then the homogeneous 

production function of the first degree can be put in the algebraic form,  

                              MQ = f ( mX, mY )  

     Where Q stands for the total production and m is any real number. The above function 

means that if factors of production X and Y are increased by m-times, the total production p is 

also increased by m-times. The returns to scale are constant.  

More generally, a homogeneous production function can be expressed as QmK = ( mX, mY ). 

Where m is any real number and k is constant.  

(i) If k is equal to 1, then the production function becomes homogeneous of the first 

degree. The returns to scale are constant.  

(ii) If k is greater than1, then the production function will yield increasing returns to 

scale.  

(iii) If k is less than 1, then the production function will yield diminishing returns to 

scale.  

 

 

Short run and Long run Production Function  



Production function can also be distinguished according to short run or long run production 

features. In the short run, some factors of production are fixed while others are variable. In 

other words, the short run is a period of production during which some inputs cannot be varied. 

In the short run, outputs can be increased by employing more of variable factors only. This 

phenomenon of production is popularly known as the law of variable proportions.  

          In the long run all factors are variable. The long run is a period of production that is long 

enough so that producers have adequate time to vary all the inputs used to produce a good. The 

behaviour of total production when all the inputs are simultaneously increased is known as the 

returns to scale.  

NON HOMOGENEOUS PRODUCTION FUNCTION  

The Law of Returns to Scale 

The law of returns to scale can also be explained in terms of the isoquant 

approach. The law of returns to scale refer to the effects of a change in the scale 

of factors (inputs)upon output in the longrun when the combinations of the factors 

are changed in some proportion. If by increasing two factors, say labour and 

capital, in the same proportion, output increases in exactly the same proportion,  

there are constant returns to scale. If in order to secure equal increases in output, 

both factors are increased in larger proportionate units, there are decreasing 

returns to scale. If in order to  get equal increase in output, both factors are 

increased in smaller proportionate units, there are increasing returns to scale.  

          The returns to scale can be shown diagramatically  on an expansion path  

“by the distance between successive ‘multiple-level- of -output’ isoquants, that 

is, isoquants that show levels of output which are multiples of some base level of 

output, eg;100, 200, 300 etc.” 

 

 



 

Increasing Returns to Scale 

Figure 13 shows the case of increasing returns to scale where to get equal increase in output, 

lesser proportionate increases in both factors, labour and capital, are required. It follows that in 

the figure 

                    100 units of output require 3C + 3L 

                    200 units of output require 5C + 5L 

                    300 units of output require 6C + 6L 

So that along the expansion path OR, OA>AB>BC. In this case, the production function is 

homogeneous of degree greater than one. The increasing returns to scale are attributed to the 

existence of invisibilities in machines, management, labour, finance, etc. Some items of 

equipment or some activities have a minimum size and cannot be divided into smaller units. 

When a business unit expands, the returns to scale increase because the invisible factors are 

employed to their full capacity.  

                   Increasing returns to scale also results from specialsation of division of labour. 

When the scale of the firm expands there is wide scope for specialsation and division of labour. 

Work can be divided into small tasks and workers can be concentrated to narrow range of 

processes. For this, specialized equipment can be installed. Thus with specialization efficiency 

increases and increasing returns to scale follow.  

      Further, as the firm expands, it enjoys internal economies of production. It may be able to 

install better machines, sell its products more easily, borrow money cheapily, procure the 

services of more efficient manager and wormers, etc. All these economies helps in increasing 

returns to scale more than proportionately.  

                                                           Not only this, a firm also enjoys increasing returns to 

scale due to external economies. When the industry itself expands to meet the increased long 

run demand for its product, external economies appear which are shared by all the firms in the 

industry when a large number of firms are concentrated at one place, skilled labour, credit and 

transport facilities are easily available. Subsidiary industries crop up to help the main industry. 



Trade journals, research and training centers appear which help in increasing the productive 

efficiency of the firms. Thus, these external economies are also the cause of increasing returns 

to scale.  

 

 

Decreasing Returns to Scale 

Figure 14 shows the case of Decreasing Returns where to get equal increases in output, larger 

proportionate increases in both labour and capital are required. It follows that 

                    100 units of output require 2C+2L 

                    200 units of output require 5C+5L 

                   300 units of output require 9C+9L 

So that along the expansion path OR, OG<GH<HK. 

In this case the production function is homogeneous of degree less than one.  



Returns to scale may start diminishing due to the following factors.Invisible factors may 

become inefficient and less productive. Business may become unwieldy and produce problems 

of supervision and coordination. Large management creates difficulties of control and 

rigidities. To these internal diseconomies are added external diseconomies of  scale. These arise 

from higher factor prices or from diminishing productivities of the factors. As the industry 

continues to expand the demand for skilled labour, land, capital, etc rises.There being perfect 

competition, intensive bidding raises wages, rent and intrest. Prices of raw materials also go 

up. Transport and marketing difficulties emerge. All these factors tend to raise costs and the 

expansion of the firms leads to diminishing returns to scale so that doubling the scale would 

not lead to doubling the output.  

 

 

 

REFERENCE:Micro Economics by M L Jhingan. 



REVISION QUESTIONS 

 

 

 

 

 

 

 

 

 

 

CONSTANT ELASTICITY OF SUBSTITUTION 

PRODUCTION FUNCTION(CES) 

It is also known as homohighplagic production function. Main propounders of 

CES is Arrow Chenery, Minhas and Solow. It is consisted by 3 variables. 

Q (output), K (capital), L (labour) 

3 parameters; A, a and θ 

 



A is the efficiency parameter indicating the estate of technology and 

organisational aspects of production. It shows that with technological or 

organisational changes, the efficiency parameters which lead to shift in the 

production function. 

A is the distribution parameter or capital intensity factor coefficient concerned 

with the relative factors shares with the output. 

θ is the substitution parameter determines the elasticity of substitution. And A is 

greater than θ and θ is less than infinity and infinity is less than 1, where θ is 

greater than -1. 

 

In this CES production function elasticity of substitution is constant and 

necessarily equal to unity. 

PROPERTIES OF CES PRODUCTION FUNCTION 

1. The value of elasticity of substitution depends up on the value of 

substitution parameter. 

2. Marginal product of labour and capital are always positive. If we assume 

constant returns to scale. 

3. The marginal product of an input will increase in other factor input 

increase. 

4. When the elasticity of substitution less than utility the function does 

reach a definite maximum as one factor increase while other is held 

constant. 

5. The marginal product curves are slopping downward. 



6. The estimation of the elasticity of substitution parameter requires the 

assumption of perfect competition. 

MERITS OF CES PRODUCTION FUNCTION 

i. CES production function is more general. 

ii. CES covers all types of returns. 

iii. CES function takes account of a number of parameters. 

iv. CES function takes account of raw material among its inputs. 

v. CES function is very easy for estimation. 

vi. CES function is free from unrealistic assumptions. 

LIMITATIONS OF CES PRODUCTION FUNCTION 

a) The generated function suffers from the drawback that elasticity of 

substitution between any parts of inputs in the same which does not appear 

to be realistic. 

b) In estimating parameters of CES production function, we may encounter a 

large number of problem like choice of exogenous variable, estimation 

procedure and the problem of multicollinearities. 

c) Any attempt to remove the problem of multicollinearities would magnify 

the errors in measurement of variables. 

d) Serious doubts have been raised about the possibility of identifying the 

production function under technological change. 

REVISION QUESTIONS 

 

 

 

 

 



COBB – DOUGLAS PRODUCTION FUNCTION 

Charles W. Cobb and Paul H. Douglas studied the relationship of inputs and 

outputs and formed an empirical production, popularly known as Cobb - Douglas 

production function. Originally, C - D production function applied not to the 

production process of an individual firm but to the whole of the manufacturing 

production.  

The Cobb- Douglas production function is expressed by, 

                       Q = ALα Kβ  

Where Q is output and L and A are inputs of labour and capital respectively. A, 

α and β are positive parameters where α > 0, β > 0. The equation tells that output 

depends on directly on L and K and that part of output which cannot be explained 

by A which is the ‘residual’, often called technical change.  

The marginal product of labour and capital are the functions of the parameters A, 

α and β and the ratios of labour and capital inputs. That is,  

 

 

The 2 parameters a and p taken together measures the degree of the homogeneity 

of the function. 

In other words, this function characterises the returns to scale thus: 



α + β > 1: increasing returns to scale 

α + β = 1: constant returns to scale 

α + β < 1: decreasing returns to scale 

Although the C-D production function is a multiplicative type and is non- linear 

in its general form, it can be transferred into linear function by taking it in its 

logarithmic form. That is why, this function is also known as log linear function, 

which is 

Log Q = log A + a log L + p log K   

It is easier to compute C-D function when expressed in log linear form. 

PROPERTIES OF C-D PRODUCTION FUNCTION 

The C-D production function has the following properties: 

i. There are constant returns to scale. 

ii. Elasticity of substitution is equal to one. 

iii. A and p represent the labour and capital shares of output 

respectively. 

iv. A and p are also elasticities of output with respect to labour and 

capital respectively. 

v. If one of the inputs is zero, output will also be zero. 

vi. The expansion path generated by C-D function is linear and its 

passes through the origin. 

vii. The marginal product of labour is equal to the increase in output 

when the labour input is increased by one unit. 

viii. The average product of labour is equal to the ratio between output 

and labour input. 



ix. The ratio α/β measures factor intensity. The higher this ratio, the 

more labour intensive is the techniques and the lower is this ratio 

and the more capital intensive is the technique of production. 

IMPORTANCE OF C-D PRODUCTION FUNCTION 

The C-D production function possesses the following merits: 

i. It suits to be nature of all industries. 

ii. It is convenient in international and inter-industry comparisons. 

iii. It can be fitted to time series analysis cross section analysis. 

iv. It is the most commonly used function in the field of econometrics. 

v. The function can be generalised in the case of  ‘n’ factors of production.  

vi. The unknown parameters a and p in the function can be easily computed. 

vii. It becomes linear function in logarithm. 

viii. It is more popular in empirical research. 

LIMITATIONS OF C-D PRODUCTION FUNCTION 

i. The function includes only two factors and neglects other inputs. 

ii. The function assumes constant returns to scale. 

iii. There is the problem of measurement of capital which takes only the 

quantity of capital available for production. 

iv. The function assumes perfect competition in the factor market which is 

unrealistic. 

v. It does not fit to all industries. 

vi. It is based on substitutability of factors and neglects complementarity of 

factors. 

vii. The parameters cannot give proper and correct economic implication. 

REVISION QUESTIONS 

 



 

  

 

  

 

 

A BRIEF ACCOUNT OF PRODUCTION FUNCTION OF 

SINGLE PRODUCT AND MULTI PRODUCT OF A FIRM 

PRODUCTION FUNCTION OF A SINGLE PRODUCT FIRM 

Production function of firm is defined as the transformation of physical input in 

to physical output where output is a function of input. It can be expressed 

algebraically as; 

                     Q = f (K, L etc.) 

Where, Q = the quantity of output produced during a particular period 

K, L etc. are the factors of production 

F = function of production depends on, 

ASSUMPTIONS OF PRODUCTION FUNCTION 

a) Perfect divisibility of both inputs and outputs. 

b) Limited substitution of one factor for the others. 

c) Constant technology. 

d) Inelastic supply of fixed factors in the short run. 

                           In the long run, no productive factor remains constant. All 

the factor outputs are capable of change. If all the factor inputs change in given 



proportion, how the output, undergoes change, that describes the returns to 

scale. 

RETURNS TO SCALE 

Returns to scale is the rate at which output increase in response to proportional 

increase in all inputs. The increase in output may be proportionate, more than 

proportionate or less proportionate. The returns to scale in these cases are said 

to be increasing, constant and diminishing respectively. 

   INCREASING RETURNS TO SCALE 

The returns to scale are said to be increasing, in the inputs of all the factors in 

given proportion leads to an increase in output in greater proportion. The 

increasing returns to scale can be expressed in the following figure. 

 

In this figure, OR is the scale line passing through the origin. Q (100), Q (200) 

and Q (300) respectively the output level of 100, 200 and 300 respectively. Since 

OA>AB>BC is means the proportionate change in output is more than 

proportionate change in the inputs of labour and capital.  

CONSTANT RETURNS TO SCALE  



Returns to scale is said to be constant when with an increase in factor inputs in a 

given proportion, the output also increases exactly in the same proportion. 

 

In the above figure, Q (100), Q (200) and Q (300) are the isoquants representing 

the output levels 100, 200 and 300 units respectively. OR is the scale line, if OA= 

AB=BC, it implies that the increase in labour and capital inputs in a given 

proportion leads to an increasing output also exactly in same proportion and there 

are constant returns scale operating in production. 

DECREASING RETURNS TO SCALE 

The returns to scale are said to be decreasing, when the increase in inputs of all 

the productive factors takes place in a given proportion but the resultant increase 

in output takes place less than proportionately. 

In the following figure, Q (100), Q (200) and Q (300) are the isoquants 

representing the output levels 100, 200 and 300 respectively. If OA<AB<BC, it 

indicates that the proportion in which output increase is less than the proportion 

in which the inputs of labour and capital are increased. In such situation, the 

returns to scale are decreasing. 



 

 

   PRODUCTION FUNCTION OF A MULTI- PRODUCT FIRM 

The products may either be the joint products such as sugar and alcohol or wool 

and mutton or the firm may be turning out different varieties of products. Such 

firms are referred as the multi- product firm. For analysing the equilibrium of a 

multi- product firm we shall rely up on the production possibility curve and the 

iso-revenue curve. 

PRODUCTION POSSIBILITY CURVE (PPC) 

The production possibility curve indicates combination of two goods which give 

same level of satisfaction. A firm produce two products X and Y. It makes use of 

two factors of production, labour and capital. The production function related to 

two products, X and Y is shown as follows; 

X = f1 (L, K) 

Y = f2 (L, K) 



The different levels of output of X and Y products given the use of varying inputs 

of labour (L) and capital (k) can be represented through sets of isoquants related 

to each one of product. It is supposed that A1, A2, A3 and A4 are the isoquants related 

to product X and B1, B2, B3 and B4 are the isoquants related to product Y. these are 

shown through following figure.  

 

In the above figure which is of the type of Edgeworth Box, labour input (L) is 

measured along the horizontal scale and capital input (K) is measured along the 

vertical scale. Initially, suppose production takes place at the point M, where the 

quantity A2 of X is produced by employing OL0 of labour and OK0 of capital. The 

remaining the quantity of two inputs are employed for producing B2 quantity of 

Y product. By reallocating the factor inputs, the firms can produce larger quantity 

A3 of X and same quantity B2 of Y at F. B3 of Y and the same quantity A2 of X at 

the point E. D, E, F and G are the points where factor use in more efficient.  



 

Product X on the horizontal axis and Y on the vertical axis. If labour and capital 

are employed in wholly production of Y, firm can produce 0 of X+ OP of Y. 

If both factors are employed wholly in the production of X, firm can produce OP1  

of X+ 0 of Y. The production possibilities are D1 , E1,  F1, and G1 which corresponds 

with the points  D, E, F, and G respectively on the contract curve CC shown in 

the above figure.  

By joining points D1, E1, F1 and G1 on the two axis at the points P and P1, the 

production possibility curve PP1 can be drawn. It slopes downward from left to 

right and is concave to the origin. The slopes of PPC measured by the Marginal 

Rate of Product Transformation of Y into X ( MRPTxy) which is a ratio of change 

in the quantity of Y commodity to a change in quantity of a X commodity. 



    

ISO- REVENUE CURVE 

It indicates the combination of two commodities from the sale of which the same 

amount of revenue is obtained by the firms, if the prices of two commodities 

remain the same. It is the locus of quantities of two producers which yield the 

same amount of total revenue. The equation of iso-revenue curve is 

R = Px  (X) + Py  (Y) 

Where R is the revenue receipts from sale of two products. 

 

In this figure, AB is the originally the iso- revenue curve. A1B1 and A2B2 are 

progressively higher iso-revenue curves. They signify that prices of X and Y 



products remaining unchanged, the revenue receipts are successively higher and 

higher at A1B1 and A2B2 compared with revenue receipts along the iso- revenue 

curve AB. 

 

EQUILIBRIUM OF MULTI- PRODDUCT FIRM 

The equilibrium of profit maximising multi- product firm is determined, when 

the firm has no tendency to make any changes in the quantities of two products 

produced and sold and firm secures the maximum amount of revenues from the 

sale. The necessary condition for determining the equilibrium of the multi- 

product firm is that the highest iso-curves should be tangent to the PPC. Since the 

slope of iso- revenue curve is measured by Px/Py. 

Therefore, MRPTxy = Px/Py 

   

 

 In this above figure, AB is the originally the iso-revenue curve. With the rise in 

revenue, prices remaining the same, the iso- revenue curves shifts to A1 B1 and 



A2B2. PP1 is the production possibility curve. The tangency between A2B2 and PP1 

takes place at R. R is the equilibrium point of multi- product firm, where it 

produces and sells OS quantity of X and OT quantity of Y.  

REVISION QUESTIONS   

 

 

 

 

 

 

 

 

 

 

 

Variable Elasticity Substitution Production Function 

 Recently attempts have been made by Bruno, Knox Lovell and Revanker 

to get a new Production Function. The resulting production function is the 

generalisation of CES which possess the desirable properties of Variable 

elasticity substitution. 

 Lu and Fletcher have filled a logarithmic relationship containing the wage 

rate (W) as well as the capital-labour ratio (K/L) to explain value added 

per unit of labour. 

 V/L = a+b log W + c log K/L 



Where 

V = Value added 

W = Wage rate 

K = Capital 

L = Labour 

a, b  and c are the parameters to be estimated. 

The elasticity of substitution = b/1-c (1+WL/rK) 

Where WL and rK are the shares of labour and Capital respectively. 

 Properties of VES production function: 

 VES satisfies the requirements of a neo classical production 

function 

 VES function includes the fixed co- efficient models. 

 VES production function is more general 

 

Revision questions: 

 

 

 

 

              Homothetic Production Function 

The broad class of monotonic increasing functions of homogeneous production 

functions, which includes also the underlying homogeneous functions is called 

homothetic. If the production function is homogeneous, the firm’s isoclines 

including long-run expansion path would be straight line from the origin . 

The homothetic production function has the same isoquant as those of it’s 

underlying homogeneous function, although generally with different quantity 

indexes. 



That is why the firm’s expansion path and its isoclines would be straight lines 

from the origin also for homothetic production function, and along any such 

straight line with a fixed ratio of the inputs, the firm’s MRTS of L and K or the 

ratio of MPL to MPK would be constant. 

This is because for the underlying homogeneous function as also for the 

monotonic transformation of that functions, the MRTS is a function of the ratio 

of the input quantities. In other words, the  ratio of MPL to MPK would depend 

upon absolute, but upon relative input quantities. 

Therefore in figure the homothetic production function would give as  

Slope of IQ1 at A1 = Slope of IQ2 at A2 and 

Slope of IQ1 at B1 = Slope of IQ2 at B2. 

Where A1,A2 and B1,B2 are points on two different rays from the origin. That 

is, the slope of the IQs along any particular straight line from the origin would 

be a constant. Now, if the slopes of IQs are equal along any ray, then at any 

point in the input space, MP1/MP2 must not change with a proportionate 

change in L and K. 

Looking from the other side, since the input price ratio is constant, the iso-cost 

lines (ICLs) for different cost levels are parallel. Therefore, at the points of 

tangency between the ICLs and IQs, the slope of the IQs or the MRTS or 

MP1/MP2 would be a constant, being equal to the slope of the ICLs. 

 



 

 

 

This implies that if the production function is to be homothetic, then the ratio of 

the input quantities would be a constant at the points of tangency, i.e., the points 

of tangency lie on a ray from the origin. In the other words, homotheticity 

requires that the firm’s expansion path coincides with such a ray. 

A homogeneous production function is also homothetic rather, it is a special 

case of homothetic production function. In the above figure the production 

function is homogeneous if, in addition, we have f(tL, tK) = tnQ where t is any 

positive real number, n is the degree of homogeneity. 

It follows from above that any homogeneous function is a homothetic function, 

but any homothetic function is not a homogeneous function. For example, Q = 

f(L,K) = a-(1/LK) is a homothetic function for it gives us fl/fk =aK/L = 



constant. But it is not a homogeneous function for it doesn’tgive us f (tL,tK) = t 

Q. 

 

Revision questions:  

 

 

 

 

 

 

 

 

 

 

 

 

              The Traditional Theory of Costs 

The traditional theory of costs analyses the behavior of cost curves in the short 

run and long runs and arrives at the conclusion that both that short run and long 

run curves are U-shaped by the long run cost curves are flatter than the short run 

cost curves. 

Firm’s Short-Run Cost Curves 



The short run is a period in which the firm cannot change its plant, equipment 

and the scale of organisation. To meet the increased demand, it can raise output 

by hiring more labour and raw materials or asking the existing labour force to 

work overtime. 

The scale of organisation is fixed, the short run costs (TC) are divided into total 

fixed costs (TFC) and total variable costs (TVC):  

TC = TFC + TVC  

Total costs are the total expenses incurred by a firm in producing a given 

quantity or a commodity. They include payments for rent, interest, wages, taxes, 

and expenses on raw materials, electricity, water, advertising etc.  

Total Fixed Costs are cost of production that do not change with output. They 

are independent of the level of output. In fact, they have to be incurred even 

when the firm stops production temporarily. They include payments for renting 

land and buildings, interest on borrowed money, insurance charges, property 

tax, depreciation, maintenance expenditure, wages and salaries of the permanent 

staff, etc., They are also called overhead costs. 

Total Variable Costs are those costs of production that change directly with 

output. They rise when output increases, and fall when output declines. They 

include expenses on raw materials, power, water, taxes, hiring of labour, 

advertising, etc. They are also known as direct cost.  



 

 

This TC curve is a continuous curve which shows that the increasing output 

total costs also increases. This curve cuts the vertical axis at a Point above the 

Origin and rises continuously from left to right. This is because even when no 

Output is produced, the firm has to incur fixed costs. The TVC curve has an 

inverted- S shape and starts from origin O because when output is Zero, the 

TVC are also Zero. They increase as output increases. So long as the firm is 

using less variable factors in Proportion to the fixed factor, the total Variable 

costs rise at a diminishing rate But after a point, with the use of more variable 

factors in Proportion to the fixed factors, they vise Steeply because of the 

application of the law of  Variable proportion. Since the TFC Curve is a 



horizontal Straight line, the TC curve follows the TVC curve at an equal vertical 

distance 

Short Run Average Costs. In the short run analysis of the firm, average costs are 

more important than total costs. The units of output that a firm produces do not 

cost the same amount to the firm. But they must be sold at the same price. 

Therefore, the firm must know the per unit cost or the average cost. The short 

run average costs of a firm are the average fixed costs, the average variable 

costs, and average total costs.  

 

Firm’s Long Run cost curves 

In the long-run there are no fixed factors of production and hence no fixed 

costs. The firm can change its size or scale of plant and employ more of less 

inputs. Thus in the long run, all factors are variable and hence all costs are 

variable. 

The long run average total cost (LAC) curve of the firm shows the minimum 

average cost of producing various levels of output from all possible short run 

average cost curves (SAC). Thus the LAC curve is derived from the SAC 

curves. The LAC curve can be viewed as a series of alternative short run 

situations into any one of which the firm can move. Each SAC curve represents 

a plant of a particular size which is suitable for a particular range of output. The 

firm will, therefore, make use of the various plants up to that level where the 

short run average costs fall with increase in output. It will not produce beyond 

the minimum short run average cost of producing various outputs from all the 

plants used together. 

The LAC curve is also known as “envelope” curve because it envelopes all the 

SAC curves. According to Stonier and Hague, “In a sense, the term 'envelope' is 

misleading. An envelope is physically distinct from the letter which it contains. 



But every point on an envelope long run cost curve is also a point on one of the 

short run cost curves which it envelopes” According to Prof. Chamberlain: “ it 

is composed of plant curves, it is the plant curve. But it is better to call it a                  

“ planning” curve because the firm plans to expand it’s scale of production over 

the long run” .  

Revision questions:  

 

 

 

 

 

 

 

 

                              The Modern Theory of Costs 

The modern theory of costs differs from the traditional theory of costs with 

regard to the shapes of the cost curves. In the traditional theory, the costs curves 

are U-shaped. But in the modern theory which is based on empirical evidence, 

the short run SAVC curve and the SMC curve coincide with each other and are 

a horizontal straight line over a wide range of output. So far as the LAC and 

LMC curves are concerned, they are L- shaped rather than U-shaped. We 

discuss below the nature of short run and long-run cost curves according to the 

modern theory. 

 



Short -Run Cost Curves  

As in the traditional theory, the short-run cost curves according to in the modern 

theory of costs are the AFC, SAC, SAVC, and SMC curves. As usual, they are 

derived from the total costs and total variable costs.  

 

 

But in the modern theory the SAVC and SMC curves have a saucer – type 

shape or bowl – shape rather than a U- shape. As the AFC curve is a rectangular 

hyperbola, the SAC curve has a U- shape even in the modern version. 

Economists have investigated the behavior pattern of the short run cost curves 

on the basis of empirical studies. According to them, a modern firm chooses 

such a plant which it can operate easily with the available variable direct 

factors. Such a plant possess some reverse capacity and much flexibility. The 



firm installs this type of plant in order to produce the maximum rate of output 

over a wide range to meet any increases in demand for its product.  

In this above figure both the carves first fall up to Pont A and the SMC  Curve 

lies below the SAVC Curve ."The falling Part of the SAVC shows the reduction 

in costs due to the better utilisation of the fixed factors and the consequent 

increase in skills and Productivity of the Variable factor. With better skills, the 

wastes in raw materials are also being reduced." So far as the flat stretch of the 

Saucer-shaped SAVC Curve Over Q1Q2 range of Output is concerned, the 

empirical evidence reveals that the operation of a plant within this wide range 

exhibits constant return to Scale and the SAVC Curve is Saucer-shaped. The 

reason for the Saucer-Shaped SAVC Curve is that the fixed factor is divisible. 

 

Long-Run Cost Curve 

Empirical evidence about the long- run average cost curve reveals that the LAC 

curve is L shaped rather than U- shaped. In the beginning, the LAC curve 

rapidly falls but after a point “ the curve remains flat, or slope gently 

downwards, as its right hand end” . Economists have assigned the following 

reasons for the L- shape of the LAC curve. 

 Production and Managerial costs -  In the long run, all costs being 

variable, production costs and managerial costs of a firm are taken into 

account when considering the effect of expansion of output on average 

costs. As output increases, production costs fall continuously while 

managerial costs may rise at very large scales of output. But fall in the 

production function costs outweigh the increase in managerial costs so 

that the LAC curve falls with increases in output. We analyse the 

behavior of production and managerial costs in explaining the L- shape of 

the LAC curve.  



 Production costs – As a firm increases it’s scale of production, its 

production costs fall steeply in the beginning and then gradually. This is 

due to the technical economies of large scale production enjoyed by the 

firm. Initially these economies are substantial. But after a certain level of 

output when all or most of these economies have been achieved, the firm 

reaches the minimum optimal scale or minimum efficient scale (MES). 

Given the technology of the industry, the firm can continue to enjoy some 

technical economies at output larger than the MES for the following 

reasons: (a) from further decentralization and improvement in skills and 

productivity of labour;  (b) from the lower repair costs after the firm 

reaches a certain size and (c) by itself producing some of the firm needs 

instead of buying them from other firms.  

 Managerial costs- In modern firm’s, for each plant there is a 

corresponding managerial set up for its smooth operation. There are 

various levels of management, each having a separate management 

technique applicable to a certain range of output. Thus, given a 

managerial set-up for a plant, its managerial costs first fall with the 

expansion of output it is only at a very large scale of output, they rise 

very slowly. 

 Technical Progress-  Another reason for the existence of the L- shaped 

LAC curve is the modern theory of costs in technical progress. The 

traditional theory of costs assumes no technical progress while explaining 

the U- shaped LAC curve. The empirical result on long run costs conform 

the widespread existence of economies of scale due to technical progress 

in firm’s . The period between which technical progress has taken place, 

the long run average cost shows a falling trend. The evidence on 

diseconomies is much less certain. So an upturn of the LAC at the top end 

of the size scale has not been observed. The L- shape of the LAC curve is 

due to technical progress. 



 

Revision questions:  

 

 

 

 

 

 

 

 

 

 

Price determination under oligopoly 

With these characteristics of oligopoly in the background, we study the determination of price 

and output by oligopolistic firms. Professor Machlup, has given a detailed, classification of 

oligopolies. But we shall confine our study to the non collusive oligopoly model of sweezy( 

the kinked demand curve) and to the collusive oligopoly model relating to cartels and price 

leade 

 The sweezy model of kinked demand curve 

In his article published in 1939 professor sweezy present the kinked demand curve analysis, 

to explain price rigidity often observed in oligopolistic market. 

Sweezy, assumes that if the oligopolistic firm lowers its price its rivals will react by matching 

the price cut in order to avoid losing their customers. Does the firm lowering the price will 

not be able to increase its demand much. This portion of its demand curve is Relatively in 

elastic. On the other hand if the oligopolistic firm increases its price its arrivals will not 

follow it and change their prices. Does the quantity demanded of this firm will fall 

considerably. This portion of the demand curve is relative Li inelastic. In this two situations 

the demand curve of the oligopolistic firm has a kink  at the prevailing market price which 

explain price rigidity.  



Its assumptions 

The kinked demand curve hypothesis of price rigidity is based on the following assumptions 

 There are few firms in the oligopolistic industry.  

 The product produced by one firm is a close substitute for the other forms.  

 The product is of the same quality .there is no product differentiation.  

 There are no advertising expenditures.  

 The reason established for prevailing market price for the product at which all the 

sellers are satisfied.  

 Each sellers attitude depends on the attitude of his Rivals.  

 Any attempt on the part of a cell are to push up their sales by reducing the price of his 

product will be counteracted  by other sellers who will follow his move.  

 If he writes the prize other will not follow him rather they will stick to the prevailing 

price and cater, to the customer leaving the price rising seller.  

 The marginal cost ka passes through the daughter portion of the marginal revenue 

curve so that changed in marginal cost do not affect output and price.  

The model 

Given these assumptions the price output in the oligopolistic market is explained in figure 11 

where KPD is the kinked demand curve and Op0 any increase in price above it Will be 

considerably reduce his sale. For his Rivals are not expected to follow his price increase. This 

is so because that Kp, portion of the kinked demand curve is elastic and the relationship 

portion relationship of the MR, curve is positive. Therefore any price increase will not what 

only reduces total sales but also her total revenue and profit. 



On the other hand if the seller reduce the price of the product below Op0 Or (p)  his arrivals 

will also reduce their price. Do he will increase sales his profit would be less than before. The 

reason is that the PD, portion of the King demand curve below P is less elastic and the 

corresponding part of marginal revenue curve below R is negative. Does in both the price 

rising and price reducing situations the seller will be a loser. He would stick to the prevailing 

market uprice Op0, which remains rigid.  

          

Revision questions 

  

 

 

 

 

 



 

 

 

 

 

 

 

CARTLE 

A shared Monopoly is another name for a cartel. cartel is  one of the ways to 

avoid the, strains of rival. A cartel is a combination of firms, whose objective is 

to limit the scope of competitive forces within a market. Producers in a cartel 

explicitly agreed to corporate in setting prices and output level. The cattle 

becomes feasible only if the number of firms is not very large.  

In the words of Professor DN Hyman” A cartel, is a group of firms acting 

together to co-ordinate output decisions and control prices as if they were a 

single monopoly . Thus collusive refers to sinister secret cooperative agreement. 

According to pro. Kameechen”A cartel is an organisation of Independent 

producers intent on thwarting competition among themselves through joint 

regulation of market shares, production level and prices”. In some countries it is 

legal, in others, illegal. For example, after the passing of sherman Anti- trust act 

in 1890,cartels have become illegal in the united states.  

The form of collusion may range from mere “ Gentlemen’s agreement “ to 

explicit collision.  Gentlemen’s agreement are informal oral understandings 

among the oligopolists that they will maintain a certain minimum price. This 

agreements are often rectified by nothing more than a handshake over a lunch or 

dinner.  



A cartel be formed by producers with in a country in which which case it is 

called a domestic cartel or by producers in different countries, in which case it 

is called an international cartel. OPEC, is a classic example for an international 

cartel. The OPEC is a cartel of 13 oil producing countries. From 1973 its 

members made regularly to set prices and output level. Real OPEC, revenue 

Rose by 340 percentage between 1974 and 1980. Yet almost from the start 

many economist have predicted that OPEC, like most other cartels would 

quickly collapse. In practice one reason OPEC, was successful for so long was 

the willingness of Saudi Arabia the largest Oil producer to restrict its output for 

the 

 when smaller member insisted on their expansion. By 1986 however Saudi 

Arabia was no longer prepared to play this rules and refused to prop up the price 

any longer. The oil price collapse differ from $30 to 9 for a barrel before 

recovering a little. In agriculture cattle carries the name of cooperative.  

According to professor speight there are strong forces to induce firms in the 

same industry to act together. In such cases the centripetal, forces have usually 

proved stronger than the centrifugal one. 

The twin  functions of a central or price fixing and market divisions. There are 

two main requisites. For a cartel, to be successful to be successful. Firstly the 

capital organisation must be able to reach a collusive agreement. Secondly once 

the agreement is reached the firms must be able to enforce it over a period of 

time. Many cartel agreements are, however difficult to enforce because they are 

considered illegal. Any action taken to punish the violator may expose the 

whole, operation to the authorities. 

 The changes for effective and lasting Collusion decrease when there are 

1. Many sellers.  

2. Low entry barriers.  



3. Product heterogeneity.  

4. High rate of high rate of innovation.  

5. High fixed cost.  

6. Opportunities for, cheating 

Now the question is how long a cartel can last? This depend upon where any 

member of the cartel cheat by reducing the price and thus increase it market 

share. Once a few cheat, others follow suit. Chiselling makes Inroads in to the 

sale of the members who are simulated to match them. Thus the ranks of  

Unfaithful are expanded, and ultimately the cartel breaks down completely. 

Very few international cartels have managed to last for more than 5 years.  

The life expansion of a cartel depend on several factors.  

1. The price elasticity of demand.   

If there are close substitute for the cartels product, then the life expectancy will 

be less. The copper cartel formed by chile,  peru,  zair and zambia was 

unsuccessful because of the availability of close substitutes.  

2. Stability of demand.  

A stable demand is conducive to a cartels survival.  

3. The ability to control a substantial share of actual and 

potential output.  

The ability of a potential entrant also effects the power of the cartel. For 

example, as OPEC raised the price of oil, the quantity supplied from non- 

members increased dramatically. This increase undermined OPEC power.  

4. The political climate in the case of international cartels.  

The, rivalry, between Iran and Iraq has contributed to the instabilities of OPEC.  



As mentioned earlier the two important functions of cartel are price fixing and 

market sharing. Now let us discuss this functions in Greater details.  

Price fixing in an ideal cartel.  

Suppose a group of firms producing a  homogenous commodity from a cartel in 

order to reduce price competition and maximize their joint profit. Central 

management body is appointed it’s  main function begin the determination of 

the uniform cartel price. The cartel can follow a monopolistic policy and adjust 

price and total output so as to maximize its total revenue.  

 

 

In, in the figure the market demand and marginal revenue curve facing 

the cartel are labelled as AR and MR. If all the firm in the cartel purchase 

all inputs in a perfectly competitive market, the cartels marginal cost 

curve, simply the horizontal summing up of all forms MC and MR curve, 



the profit maximizing price and output is OPEC and OQ respectively. 

Does the pricing process is similar to Monopoly pricing.  

Now the next question is the problem of allocating profit among cartel 

members. No symbol solution to the problem of distributing profit among 

the cartel members exists; the actual distribution depends upon their 

relative bargaining power, influenced by such diver factors as production 

cost financial strength consumer attachment to each producer brand and 

IT firms ability to inflict, damages to others by refusing to join the cartel. 

Cartels and market sharing. 

 

 There are two methods of market sharing 

1. Non – price competition and 

2. Quota system.  

Non- price competition. 

Non price competition is normally seen in loose cartels. The cartel  sets a 

minimum price and it is left to the whims and fancies, of the firm to sell 

as much as they can. The only restriction is that firms are not allowed to 

cut price below the cartel  price, the best examples are hair cutting theatre 

tickets, medical service and legal service.  

Due to the existence of cost difference cartel will  be inherited only 

unstable. Cartel price is the end result of bargaining among the firms 

while the low cost firms urge, for a low price the high cost firm  press for 

higher price. Therefore a mid level price will be worked out with the 

consent  of all partners. The non price competition made take the form of 

advertising, customers credit policies, and product variation.  

Quota system.  



The second method of market sharing is the quota system. Under this 

system the cattle allocates each from a certain quota. The amount of 

quota depends upon 

1. The bargaining ability and its relative importance in the industry.  

2. The relative sale of the firm in a per cartel base  period and the 

productive capacity of the firm.  

3. The relative advantage in geographic location.  

Another method is to pull the orders and locate them on some pre - 

arranged system 

       Let us assume that there are two forms and they divide the market 

 



 

 



The fixation of price and output is based on the Monopoly principle. Equation is 

attained at the point where MC is equal to MR. The cartels Monopoly price is 

OP and the quarters will be  

OQA +OQB= ½ OQm 

The end we may conclude that there is no guarantee that cartels create 

conditions for price stability in an oligopolistic market.  

 

Revision question 

 

 

 

 

 

 

 

 

 

 

 

4. Price leadership 

Oligopolistic are keenly aware of their mutual interdependence. A  careless 

pricing decision may lead to cut- throat, price competition which lower 

everyone’s profit. Price leadership is and escape route to avoid price war which 

may be beneficial to all. A price leader is an oligopolist whose price changes are 

consistently indicated by other firms in the industry. The price leader kids a 

sharp eye on market demand and cost that are common to all the forms and its 

price increases and decreases are followed by all Rival firms. 



Often, the leader acquires the status because the firm produces a significant 

portion of the industries output or it may have a lower cost of production. The 

option left to the followers are either to accept the price policies of the dominant 

firm for face extinction due to The vindictive policies of the leader against 

them.  

The leader does not necessarily speak first. There may be a preliminary period 

of signalling intentions to each other through press releases or by other ways. 

But the outcome is  a tacit, agreement to a new price level. The industries 

characterized by price leadership are the skin in which a simple homogenous 

commodity is produced by a small number of firm. The steel or the cement 

industry is an excellent example.  

Economist have developed various models of price leadership on the basis of 

assumptions regarding the behaviour of the price leader and his followers. The 

most common type are:  

 Price leadership by a low cost firm 

 Price leadership by a dominant firm 

 Barometric price leadership 

Price leadership by a low cost firm 

Assumption 

 The industry consists of two firms H and L.  The firm L has a lower cost 

of production then firm H. 

 The product is homogeneous ,and so, naturally the same price prevails in 

the market.  

 Each firm has an equal share in the market.  



 

ACL and MCL the average and marginal cost curve of the low cost firm. ACHI 

and MCH are the average and marginal cost curve of the high cost firm.  DD, is 

the market demand curve dd, demand curve for each firm. The corresponding 

marginal, revenue curve for each firm is MR, now given the demand curve and 

the cost equal each firm will like to produce a level of output and fix a price at 

which it can obtain the maximum profit. While fixing the price of the product 

the marginal rule of MC= MR, is applied by both the firms. According to this 

principle the form H would  like to produce  OQ1, output and chargeOP1, price. 



The firm L would like to produce OQ2  out put and charge OP2 price.  Since the 

large firm L has the economies of scale it’s cost of production and price will be 

lower. Since the product is homogenous the high cost firm will be forced to 

accept the price charged by the law cost firm. In case it’s fail to do so it will 

lose its customers to the low cost firm therefore the firm L is the price leader 

and the firm H is the price follower.  

If in this situation the high cost form does not want to became a follower then 

the locus form can drive out the high cost firm from the market by fixing a price 

lower than the average cost of the high cost firm. The above said price is shown 

in the figure at OP3.  

Price leadership by a dominant firm 

A firm is said to be dominant when it has over half of the sales in the market 

and twice the size of the next large firm. The assumptions of the dominant firm 

model are the follow:  

 The industry consists of one dominant firm and a competitive fringe  of 

small firm.  

 The dominant firm set the market price and All as  the small firms to sell 

all as they wish at the price.  

 The market demand is assumed to be known to the dominant firm.  

 The small farms reorganized there subordinate positions and behave just 

like a firm in a perfectly competitive market. In other words they are so 

that their demand curve is a horizontal straight line.  

Given the above assumptions the sharing of the market between the dominant 

firm and other forms can be easily shown.  

Suppose the market demand curve is given by DDm in part (A)  of the figure. 

The small firms are price takers and the short run supply curve Ss, is the 



horizontal sum of the marginal cost curve., the dominant firm estimates its net 

demand DL by subtracting from the total market demand how much are the 

firms will supply at each possible price.  

 

The part of the market demand not met the small firms will be its  on share. 

Does the dominant firm quantity demand DL is given by 

DL = ( total quantity demand in the market)  -  ( quantity supplied by all 

small farms)  



 

              

, in the information’s of derived and plotted graphically given P3 DL, the 

demand curve for the dominant firm since the relation between Mr and AR is 

known Mr curve for the dominant firm can be derived as MR  the dominant 

firm will set the price at which Mr equal to MC and its output is ok you at price 

of the total market demand is PB and the part PA is supplied by the smaller 

firms while quantity a b equal to PQ is supplied by the leader.  

The dominant firm maximize its profit by equating its MC to its MR while the 

small firms which are price takers may or may not maximize their profit 

depending on their cost structure.  

Once the dominant firm set its price at op the market demand curve for the 

smaller firm is the horizontal price line PB because they can sell at this price as 

much as they can produce as implied in the assumption that small firms 



consider PB as the same as there they are equal to M R line and their supply P1 

SS intersect are equal to Mr. A the profit maximizing output for the smaller 

form will be PA.  

Ambala cant load in other words professor GS Maddala  in actual practice the, 

analyse of price leadership is more complicated there can be more than one 

dominant if there could be product differentiation geographical difference 

among sellers and so on it is impossible to say anything concrete  when all these 

complications are introduced.  

Barometric price leadership 

Another form of price leadership is barometric price leadership in which and old 

and experience the firm which is able to forecast future development in the 

market assumed the role of the leader. Why it need not be a lowest form in the 

industry it is certainly must be and efficient firm the firm aim to protect not only 

its on interest but also the Welfare of all the firm in the industry. The price 

change announced by the leader serve as the barometer that reflects the demand 

for the product and the cost of production the price decision will not be forced 

upon other but other will accept it without any reservation unless the price 

leader sets the price that reflect with reasonable accuracy the demand and 

supply condition in the industry it is not likely to continue its role as the 

barometric leader FM belonging to another industry may also be chosen as the 

barometric leader for example a firm in the steel industry may be agree as the 

leader for price change in the motor car industry.  

Barometric price leadership may be established for various reasons,  

Firstly Rival between several large firm in the industry may make it impossible 

to accept one among them as the leader 

Secondly followers may avoid the continuous calculation of cost as economic 

condition change. 



Thirdly the parametric form usually has crude itself as a reasonably good 

forecast of change in cost and demand condition in the particular industry and 

the economy as a whole and by following in the other forms can be reasonably 

sure that they choose the correct price policy.  

Difficulties of price leadership.  

The operation of the price leader is not smooth in the real world in practice 

it has to face a variety of problems some are pointed out here 

Firstly there is no guarantee that the Rival forms will follow the leader.  

Secondly the price leadership ineffective by the smaller forms by way of 

indirect price cutting such as offer of rebates favourable credit terms easy 

installment with low rate of interest etc.  

Lastly is a leading from lose its cost advantage it loses its leadership also 

therefore there is a frequent passing to and fro of leadership among the 

combating oligopolistic as a consequence of innovation in their product process.  

Revision question. 

 

 

 

 

 

 

 

Difference between collusive and non collusive oligopoly.  



 

Collusive oligopoly is a form of market in which few firms form a mutual 

agreement to avoid competition. They form a cartel and fix the output quotas 

and the market price. Leading firm in the market is accepted by the cartel as a 

price leader. All the firms in the cartel accept the price as fixed by the price 

leader. 

Non-collusive oligopoly is a form of market in which few firms. Each firm has 

its price and output policy is independent of the rival firms in the market. The 

entire firms enable to increase its market share through competition in the 

market. 

 

Revision question 

 

 

 

 

  

 

 

 

 

 

 

THE ‘L-SHAPED’ SCALE CURVE 

These are distinguished into production cost and managerial costs. All costs are 

variable in the long run cost and they give rise to a long run cost curve which is 

roughly L-shaped .The production costs fall continuously with increases in 

output. At very large scales of output managerial costs may rise. But the fall in 



production costs more than offsets the increase in managerial costs .so that the 

total LAC falls with increases in scale. 

Production costs 

Production cost falls steeply to begin with and then gradually as the scale of 

production increases. The L-shape of production cost curve is explained by the 

technical economies of large scale production. Initially these economies are 

substantial, but after a certain level of output is reached all or most of these 

economies are attained and the firm is said to have reached the minimum optimal 

scale, given the technology of the industry .If new techniques are invented for 

large scales of output, they must be cheaper to operate. But even with the existing 

known techniques some economies can always be achieved at large outputs: 

(a) Economies from further decentralization and improvement in skills; 

(b) Lower repair costs may be attained if the firm reaches a certain size; 

(c) The firm, especially if it is multiproduct, may well undertake itself the 

production of some of the material or equipment which it needs instead of 

buying them from other firms.      

Managerial costs   

In the modern management science for each plant size there is a corresponding 

organizational administrative set up appropriate for the smooth operating of that 

plant. There are various levels of management, each with its appropriate kind of 

management technique. Each management technique is applicable to a range of 

output. There are small scale as well as large scale organizational techniques. The 

cost of different techniques of management first fall up to a certain plant size. At 

very large scales of output managerial costs may rise, but very slowly. 

               Production costs fall smoothly at very large scales, while managerial 

costs may rise only slowly at large scales. Modern theorists seems to accept that 

the fall in technical costs more than offsets the probable rise of managerial costs, 



so that the LRAC curve falls smoothly or remains constant at very large scales of 

output.                                                                                                           

             We may draw the LAC implied by the modern theory of costs as follows. 

For each short run period we obtain the SRAC which includes production costs, 

administration costs, other fixed costs and an allowance for normal profit 

.Assume that we have a technology with four plant sizes, with costs falling as size 

increases. We said that in business practice it is customary to consider that a plant 

is used ‘normally’ when it operates at a level between two-thirds and three-

quarters of capacity. 

           Following this procedure, and assuming that the typical load factor of each 

plant is two-third of its full capacity(limit capacity), we may draw the LAC curve 

by joining the points on the SATC curves corresponding to the two- thirds of the 

full capacity of each plant size. If we assume that there is a very large number of 

available plant sizes the LAC curve will be continuous. 

                                            

  The characteristics of this LAC curve is that (a) it does not turn up at very large 

scales of output;(b) it is not the envelope of the SATC curves, but rather intersects 

them (at the level of output defined by the ‘typical load factor’ of each plant).The 

LAC falls continuously (though smoothly at very large scales of output), the LMC 

will lie below the LAC at all scales. 



 

If there is a minimum optimal scale of plant at which all possible scale economies 

are reaped, beyond the scale the LAC remains constant. In this case the LMC lies 

below the LAC until the optimal scale is reached, and coincides with the LAC 

beyond that level of output. The above shapes of costs are more realistic than the 

U-shaped costs of traditional theory .As we will see in section VI, most of the 

empirical studies on cost have provided evidence which substantiates the 

hypotheses of a flat-bottomed SAVC and of an L-shaped LAC. 

Revision Questions 

 

 

 

 

 

 

 

 

ENGINEERING COST CURVES 



Engineering costs are derived from engineering production functions. Each 

productive method is divided into sub activities corresponding to the various 

physical-technical phases of production for the particular commodity. For each 

phase the quantities of factors of production are estimated and finally the cost of 

each phase is calculated on the basis of the prevailing factor prices. The total cost 

of the particular method of production is the sum of the costs of its different 

phases. 

                   Such calculations are done for available plant sizes. Production 

isoquants are subsequently estimated, and from them, given the factor prices, the 

short run and the long run cost functions may be derived. 

                  It should be noted that engineering production functions and the cost 

functions derived from them refer usually to the production costs and do not 

include administrative costs for the operation of any given plant. 

                  Engineering production functions are characterized by a limited 

number of methods of production. The production isoquants are kinked, 

reflecting the fact that factor substitutability is not continuous, but limited. 

Substitution of factors occurs directly at the kinks of the isoquants, where one 

production technique is substituted for another. On the straight segments of 

production isoquant a combination of the adjacent methods of production is 

employed. What happens in engineering production functions along the segments 

of the isoquants is an indirect substitution of factors via substitution of processes. 

               Engineering production functions are the basis of linear programming. 

In this approach process substitution plays a role analogous to that of factor 

substitution in conventional analysis. 

  



 

         Assume that there are two methods of production, P1 and P2, using labour 

and capital at a fixed ratio, denoted by the slopes of the rays representing the two 

processes. Assume that the factor prices are w and r, so that P1 is chosen initially 

and output X1 is produced, with ab of capital unemployed. The firm will be better 

off by using a combination of two methods. Thus at point e (where K intersects 

the higher isoquant X2) all K is employed. P1 and P2 are used at the levels 0A and 

0B respectively, these levels being determined by drawing parallel lines to P1 and 

P2  through e. A substitution of factors has become indirectly possible (K/L is 

defined by the slope of 0e), although K is given and the available technology does 

not allow substitution of K and L except by change of technique. What happens 

at e is a substitution of processes: instead of using P1 or P2 alone to produce X2, 

we achieve the same result  (X2) by using a combination of P1 and P2.  Actually 

given K and given the price ratio w/r, the output X2 is technically impossible to 

produce by using only P1, while X2 is not economically profitable to produce by 

using only P2, although with this process the level X2 is technically possible, since 

K does not limit effectively the production of X2, when P2 is employed. 

 

                



 

We turn now to the shape of total and unit cost curves when there are only a few 

processes available. The assumptions are that the prices of factors are given and 

the technology gives rise to kinked isoquants. 

 

SHORT-RUN ENGINEERING COSTS 

 

It is assumed that there is a fixed factor of production which requires a minimum 

outlay, and that there is some reserve capacity in the plant. The total cost curve 

under these assumptions will be as in the figure. 

 

 

 

For the range 0X1 the TC is formed from the linear segments, with the slope of 

each segment constant, but increasing for successive segments. The ends of linear 

segments correspond to outputs at which one process is replaced by another. 



(a)Along each linear segment the slope is the MC. Along the first segment (AB) 

the MC=AVC. For each successive section (that is, for sections BC and CD) the 

MC>AVC. The marginal cost increases step wise while the AVC increases 

smoothly, at a decreasing rate. 

(b)The AC falls continuously over the range ABCD. We said that the AC is the 

slope of the rays from the origin to any point on the TC curve. The slope of such 

rays declines as we move from A to B to C to D. 

 

Over the range of reserve capacity the slope of total cost is constant. Furthermore 

this segment of TC lies on a line through the origin, reflecting the fact that only 

the TVC varies in proportion to output, while the fixed outlay has already been 

paid at the installation of the plant. The reserve capacity built in to the plant allows 

the firm to operate by increasing only its variable costs proportionally with 

output. Thus over the reserve capacity segment the AVC, the MC and the ATC 

are equal and remain constant. 

Once al reserve capacity is exhausted, output can be increased by over working 

of the plant and paying overtime labour. The total cost curve consist of linear 

segments, with each segment having a steeper slop than the previous one. Along 

each linear segment marginal cost is constant, but the level of marginal cost 

increases step wise. 

The AVC increase continuously, but is lower than the MC. The average total cost 

increases continuously and lies below the MC but above the AVC. The short run 

engineering curve are shown in above figure. 

LONG RUN ENGINEERING COSTS 

We said that the engineering costs include generally only the technical cost of 

production. Thus diseconomies of large scale, which are associated with the 

administration costs are not encountered here. 



 

 

There is a minimum optimal size of plant for each production process. The TC, 

AC and MC are shown in the above figures. If we assume that there is a very 

large no of processes, the total and unit cost curves become continuous but retain 

broadly the above shapes, provided that there is minimum fixed outlay and some 

reserve capacity in the short run. In the long run the LAC will not turn upwards 

if we are considering only production costs; but we add the administrative costs 

and if there are strong managerial diseconomies, the LAC will rise at very large 

scale of output. 

Revision Questions 

 

 

 



 

 

 

 

 

 

LEARNING CURVE 

One of the reason for the L-shaped long run average cost curve is the learning 

process. Learning is the product of experience. If experience in this context can 

be measured by the amount of a commodity produced, then the higher production 

is, the lower is per unit cost. The consequences of learning are similar to 

increasing returns. First, the knowledge gained from working on a large scale 

cannot be forgotten. Second, learning increases the rate of productivity. Third, 

experience is measured by the aggregate output produced since the firm first 

started to produce the product. “Learning by doing” has been observed when 

firms start producing new products. After they have produced the first until, they 

are able to reduce the time required for production and thus reduce their per unit 

cost. The figure shows a learning curve LAC which relates the cost of producing 

a given output to the total output over the entire time period. Growing experience 

with making the product leads to falling costs as more and more of it is produced. 

When the firm has exploited all learning possibilities, costs reach a minimum 

level, M in the figure. Thus the LAC curve is L- shaped due to learning by doing. 



 



Relation between LAC and LMC Curves 

In the modern theory of costs, if the LAC curve falls smoothly and continuously 

even at very large scales of output, the LMC curve will be lie below the LAC 

curve throughout its length, as shown in the figure.                                                                                                                                                                                              

 

                                                                                                                                                                                                                                                   

If the LAC curve is downward sloping up to the point of a optimal scale of plant 

or a minimum efficient scale (MES) of the plant beyond which no further scale 

economies exists, the LAC curve becomes horizontal. In this case, the LMC curve 

lies below the LAC curve until the MES point M is reached, and beyond this point 

the LMC curve coincides with the LAC curve, as shown in figure. 

 

Revision Questions 



 

 

 

 

 

 

 

 

COURNOT’S DUOPOLY OR OLIGIPOLY MODEL 

The earliest attempt to analyze price and output under duopoly or oligopoly was 

made by the French economist Augustin Cournot in 1838. His model rests upon 

the following assumptions: 

 Two independent sellers, there is no interdependence between the sellers. 

 They produce and sell homogeneous products (water). 

 The total output must be sold out. 

 The product is perishable and non-storable. 

 Number of buyers is large. 

 Each seller knows market demand price. 

 Cost of production is assume to be zero. 

 Identical cost and identical demand. 

 Each seller is independent in decision making. 

 Each seller is ignorant about his rivals plan. 

 They accepts the market demand price. 

 Entry of firm is blocked. 

 Profit maximization. 

 Given this set of assumptions, when ultimately long run equilibrium is 

determined, each firm will share the market equally. Price will be zero because 

of zero cost of production and the long run equilibrium under perfect competition 

will provide no profit.   

Cournot’s duopoly model is explained through the figure: 



 

In the figure quantity is measured along the horizontal scale and price is measured 

along the vertical scale. First of all, there is only firm A in the market. It is the 

monopoly firm and it is faced with the linear demand curve DB. Corresponding 

marginal revenue curve MRᴀ. The profit maximizing output for A is OA which 

is one half of the market demand OB. Price is OP which is the monopoly price. 

Given the zero total cost, firm A secures the monopoly profit OAPN. Now firm 

B enters the market and observes that firm A is already supplying OA quantity of 

mineral water and the market left open for it is AB. B assumes that the output of 

A will remain unchanged. Moreover, it considers itself to be independent in 

making price-output decision. It assumes that the demand curve facing it is PB 

and its corresponding marginal revenue curve is MRᴃ. The best possible output 

for firm B will be AC which is one half of AB. It will fix a lower price P₁C. Since 

the product (mineral water) is identical, B will attract all the customers from A. 

As profits of firm A will get reduced, it will be forced to make readjustment in its 

output.   

 

Cournot’s model explained through reaction curves. 

Cournot’s duopoly model has been explained by economists by make use of the 

output-reaction curves of the two firms. The reaction curve denotes the reaction 

of  a given firm to the moves of the rival firm. 

 



  



In the figure A’s output has been shown along the horizontal scale and B’s 

output along the vertical scale. AA₁ is the output reaction curve of firm A and 

BB₁ is the output reaction curve of firm B. AA₁ indicates how firm A will react 

when firm B makes some changes in its output. Similarly BB1 indicates how 

firm B will react when firm A makes some change in its output. Given B’s 

reaction curve, B’s best possible output is OB₂ assuming that A’s output remain 

unchanged at OA₁. Given A’s reaction curve AA₁ and output of B remaining 

unchanged at OB₂, the best possible output of firm A is OA₂. Again given B’s 

reaction curve BB₁ and output of A remaining constant at OA₂ the best possible 

output of firm B is OB₃. Assuming that B’s output remains the same and A’s 

reaction curve is given as AA₁ the best possible output of firm A is OA₃. This 

process of adjustments and readjustments continues until the two firms reach 

the equilibrium point E where output reaction curves of the two firms intersect 

each other. In this final stable equilibrium position, the firms A and B turn out 

their most profitable outputs OAn and OBn respectively. In this stable 

equilibrium position, they produce equal quantities (OAn=OBn) and thus share 

the market equally. 

 

 

Merits 

i. Cournot’s analysis explained in a highly simplified manner the moves 

and counter-moves made by the two firms in the market. 

ii. This model greatly highlighted the analytical tools of reaction curve of 

the rival firms and the conjectural variations in output by them. 

iii. This model brought forth the difficulties involved in the construction of 

even a limited theory of oligopoly. 

iv. Cournot’s model provided an elementary basis to the theory of games. 

 

 

 

 

 

 

Criticism 



i. The behavior assumption taken in cournot’s model is naïve. Each seller 

assumes that the rival will not make any change in his output, yet it is found 

that each seller makes readjustment in his output. It shows that the basic 

behavioral assumption in this model is both irrational and unrealistic. 

ii. This model assumes cost of production is zero. Such an assumption is not 

valid in actual life. The writers attempted to relax this assumption and 

analyzed this model involving costs with the help of reaction curves. 

iii. Cournot’s duopoly model is a closed model. No entry of firms takes place. 

Throughout the entire period of adjustments, the number of sellers in the 

market remains unchanged at two sellers. 

iv. The model does not indicate what would be the duration of the period of 

adjustment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE BERTRAND MODEL 

In 1883, a French mathematician, Joseph Bertrand criticised Cournot for 

assuming the supply of the rival duopolist as constant. Instead, he put forth his 

own model based on the assumption that each seller believes the price of his rival 

constant, keeping all other assumptions of the cournot model the same. 



                  Suppose there are two sellers A and B. First A enters the market and 

considers himself  to be a monopolist and fixes the price of his product at 

monopoly level so as to maximize his profit. Then B enters the market on the 

presumption that A will continue to charge his monopoly price and sell the same 

amount of output. B therefore reduces the price of his product. As a result, B takes 

away some of the customers of A. now A thinks that B will continue to charge 

this price and cuts his price to lower level than B, thereby taking away some of 

B’s customers. In this way they will continue the price war till both reach the 

perfectly competitive level of output and price. Once the reaches the competitive 

level, neither of them would like to lower or raise the price further. If one of the 

duopolists lowers his price below the competitive level, he would be incurring 

losses. On the other hand, if one of them raises the price above the competitive 

level, he is likely to looses his entire business to his rival on the presumption that 

the latter would continue to charge the competitive price. Thus stable equilibrium 

is reached at the competitive price where the total output is equally divided 

between the duopolists. 

The Bertrand solution is explained diagrammatically in the figure: 

 

OD is the price axis of both A and B, and DA and DB are their demand curves 

respectively. The maximum quantity of output that A can sell is OA, and that B 

can sell is OB. Thus the total competitive output is OA+OB.  If they happen to 

share the market jointly, they sell ½ (OA+OB) = OE+OC at the price OP. Suppose 

there is no collusion between the two and A is already selling OE units at OP 

price. Now B thinks that A will not change his price. So he sets a lower price OP₁ 

and attracts some of A’s customers to dispose of output. Seller A finding his sales 

being reduced, reduces his price to OP₂, lower than B’s price OP₁. He thus sells 

OG output by attracting some of B’s turn to react who fixes a still lower price 

OP₃ and sells a larger output OH by attracting some of A’s  customers. This chain 

of reaction to each other will continue on the part of both A and B till both sell 



their entire outputs OA and OB at the zero competitive price. This is stable 

equilibrium in the Bertrand model. Any move to raise the price by either A or B 

is likely to lead to the loss of his market to his rival on the presumption that the 

latter will not raise his price and continue to charge the competitive price. On the 

other hand, if either A or B lowers his price below the competitive price, he would 

incurring losses. Thus on both counts A and B producers would not have any 

tendency to charge a price higher or lower than the competitive zero price and the 

equilibrium is stable.     

 

Criticism 

 

 It is a static model which does not explain the time period involved in the 

action and reaction process of price moves by the duopolists. 

 The assumption of zero cost of production is unrealistic because no firm 

will be prepared to sell its product at zero competitive price. It is only when 

production involves cost of production that the two sellers will be able to 

earn normal profit at the equilibrium price. 

 It is a closed model which does not allow entry of firms. This assumption 

that entry of firms is blocked makes the model unrealistic because price 

increases in the duopoly market lead to entry of firms. 

 The assumption that each duopolist can act without any price reaction from 

the other is unrealistic. It is, in fact, a no-learning-by-doing model.  

 

 

 

 

STACKELBERG’S DUOPOLY MODEL 
 

Stackelberg’s duopoly model is an extension of cournot’s model. In this model, 

it is assumed that each duopolist is intelligent enough to recognize that the rival 

firm acts on cournot assumption. On the basis of such a recognition, each firm 

can determine the reaction curve of the rival firm. It incorporates its own profit 

function into it. Like a monopolist, each duopolist attempts to maximize his 

profits. 



              The essence of stackelberg’s duopoly model is the problem of leadership 

and followership. The leader takes the quantity decision related to the output. 

Given this quantity decision, the follower acts on the basis of his own reaction 

curve and adjust his output level such that his profits are maximized. The leader 

does not observe the reaction function of the rival. He assumes that the rival acts 

as his follower and tries to maximize his profits by adjusting his output. Let us 

suppose that A is the leader. He will choose such an output that will maximize 

his profits. B acting as the follower observes his own reaction function and 

maximizes his profits, given the output decided by the leader. B can also act as 

the leader and determine his own profit-maximising output. In this case, A 

observing his own reaction function adjusts his output in such a way that he can 

obtain the maximum profits. In this way stackelberg pointed out that each 

duopolist acting as a leader or follower would attempt to maximize his profits. 

                According to this model, there can be the following possible 

outcomes; 

1)  A wants to be the leader and B the follower; 

2)  B wants to be the leader and A the follower; 

3)  Both want to be the leaders; 

4)  Both want to be the followers; 

Out of the above possibilities, the first and the second possibilities result in a 

consistent behavior. If only one firm is sophisticated, it will emerge as the leader 

and the other naïve firm will act as the follower. In case of these possible 

outcomes, the stable or determinate equilibrium will emerge. However, if both 

the firms A and B are sophisticated, both will want to be the leaders [possibility 

3] because leadership can yield greater profit to them. In this case, the market 

situation will become unstable or there will be stackelberg’s disequilibrium. In 

such a situation, there will either be price war until one of the two firms surrenders 

and agrees to act as a follower, or there will be collusion between them and both 

will abandon their naïve reaction functions. In the case of possibility (4), where 

both A and B want to be the follower, their expectations do not get realized. Each 

one of them assumes that the other will act as the leader. They must revise their 

expectations. When each firm wants to act as a follower, it will result in cournot’s 

solution. 

    Stackelberg’s alternative possibilities are discussed through the figure: 

 



 

 

In the figure A’s output denoted as Xᴀ is measured along the horizontal scale and 

B’s output denoted as Xᴃ is measured along the vertical scale. AA is firm A’s 

output-reaction curve and BB is firm B’s output-reaction curve. When A acts as 

the sophisticated leader, given B’s reaction curve and A’s iso-profit curves, 

stackelberg’s equilibrium is determined at C. Firm B acts as the follower. The 

profit maximizing output of the leader A is Xᴀ and that of the follower B in this 

position is Xᴃ. When firm B is the sophisticated leader and A is the follower, 

given the reaction curve of A and iso-profit curves of B, the stackelberg’s 

equilibrium is determined at D. In this equilibrium position, the profit-

maximising output of the leader B is X’ᴃ and that of the follower A is X’ᴀ. When 

both A and B want to act as followers, there is cournot’s equilibrium at the point 

E. in the position C, when A acts as the leader, its output Xᴀ is higher than that 

in cournot’s equilibrium. On the other hand, in the position D, when B acts as the 

leader, the output X’ᴃ of firm B is more compared with B’s output in cournot’s 

equilibrium. 

 

Implications 

1) The naïve behavior of the duopolists does not pay. The rival firms should 

recognize their mutual interdependence. 

2) When each duopolist recognizes the reaction of the rival, he can secure a 

higher level of profits for himself. 

3) If there is recognition of mutual interdependence, each duopolist starts 

worrying about the reactions as well as profits of the rival. 



4) If mutual interdependence is ignored, the price war becomes inevitable 

among the duopolists, on account of which the firms will be worse off. 

5) This model indicates that collusive agreement will be advantageous for 

both the firms. The collusive agreement can enable the duopolists to reach 

a point on Edgeworth’s contract curve and secure maximum amount of 

joint profits. 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sweezy’s kinked demand curve model 

Paul M.sweezy of Harvard University in an article in the journal of political economy in 1938 

argued that oligopolistic firms have “sticky” prices. Sweezy’s kinked demand curve model 

attempts to explain why price stability or rigidity exists in oligopolistic firms. Sweezy writes, 

as oligopoly is the typical case of most of the present day markets a systematic inquiry into the 

nature of the demand curve is called for. 

Reasons for Price rigidity 

The oligopolistic may not like to vary the price due to several reasons. 

Firstly through experience he might have learnt about the futility of the price wars. 

Secondly, frequent changes in prices may irritate the consumers. 



Thirdly, avoids the unnecessary inconvenience of new price lists. 

Fourthly, they may be satisfied with the existing level of price output and profit.so any change 

in price may result in a change in another variables too. So instead of inviting voluntary trouble, 

it is better to maintain the existing price. 

Fifthly the present price may have been established after a prolong period of price war or 

collusion and hence the firms may prefer to avoid a further confrontation. 

Sixthly, when oligopoly firms are confronted with falling demand, to increase demand, instead 

of cutting prices they may intensify the sales promotion activities. 

Lastly, they may deliberately set a low price to block the entry of potential rivals into the 

industry. 

The kinked demand curve as a tool of analysis can be traced from Chamberlin’s intersection of 

the individual dd curve of the firm and its market share curve DD. 

 

 

 

 



In the above figure dd is the demand curve that a particular oligopolistic firm faces if the other 

firms do not change their prices. DD is the demand curve the firm faces if all the charge the 

same price. 

The demand curve of the oligopolist has a kink reflecting the logical behaviour pattern of firms. 

When contemplating a change in price either upward or downward the seller must consider 

how his rivals will retaliate, by matching price cut, so that, although the demand in the market 

increases the share of competitors remains unchanged. On the contrary, price increases do not 

usually invite such response, because other firms will take the sales from the firm that raises 

its price. In other words the kinked demand curve reflects the tendency of the competitors to 

follow the price reduction than the price increases. 

For the kinked demand curve represents a “head you lose tails you lose” proposition in terms 

of any potential price change. If the firm raises its price the firm will lose many customers 

(demand is elastic); if it lowers the price, the increase in the quantity will be comparatively 

small (demand is inelastic). 

AR curve = Dpd  

 

MR curve =  DG corresponding to the segment DP of the AR curve. 

                      HJ corresponding to the segment pd of the AR curve. 

 

 



  

The kink appears on the demand curve at P where the slope of the demand curve changes 

drastically. The prevailing price is OP0 and output is OQ. DP portion of the demand curve is 

elastic and so any increase in price will not only reduce his total sale but also his profits. On 

the other hand, pd portion of the demand curve is inelastic. Here any decrease in the price of 

the product will be counteracted by the rivals. So he may increase his sales but his net gain 

would be lesser than before. Thus the oligopoly price OP0 is determined for OQ output. Though 

Sweezy had mentioned the emergence of a kink and the consequent price rigidity. He conceded 

that sellers will provide secret concession to their customers. 

The length of the discontinuity in marginal revenue   

The length of the discontinuity in MR is proportional to the difference between the slopes of 

the demand curve on the two sides of the kink. 

1. The number of rivals: according to Stigler such discontinuity has the maximal length 

with a minimum number of firms –when there number varies from five to ten. 

2. Relative size of rivals: if the price fixer is a dominant firm and the other firms as simply 

price takers, the dominant firm has no kink in his demand curve. 

3. The difference among the rival producers: the discontinuity will be longer if the 

products are more homogenous because customers will shift more rapidly to the low 

price firms. 

4. The extent of collusion: if there is, explicit collusion on the part of the firm, there will 

be no kinks in the oligopolists demand curve. 

  

Change in cost 

Sweezy assumes that as long as the marginal cost curve passes through the discontinuous 

portion of the marginal revenue curve any fluctuations in the marginal cost is not likely to 

affect price and output. 



 

 

 

 

 

 

 

 

 

 

 

 

 

The original marginal cost corresponding to OQ level of output is MC. If it shift upward to 

MC1 as a result of changes in the marginal cost structure the total output and price remains 

constant. 

 

Changes in demand  

Sweezy also assumes that a substantial change in demand may result only in a parallel 

horizontal shift in the demand curves, causing each firm’s output to expand but the price to 

remain rigid at the level of the kink. 

 



 

 

The original demand curve Dpd has the kink at p. Now due to some reason the demand curve 

shifts to dp1 d1. The original price and output combination is OP0 and OQ. The new relevant 

marginal revenue curve passes through the discontinuous portion of the marginal revenue 

curves. Now the profit maximising output is OQ1 and the price is OP0. Despite the change in 

demand, price is not changed by the firms. 

 

Some implications of Sweezy’s model 

1. The equality rule of profit maximisation MC=MR which determines prices and output 

breaks down. 

2. Shifts in the marginal cost curve will not affect the price or output within a given range. 

Therefore a general strike by trade union can raise the wages without raising the price. 

3.   Since MC can shift upward and downward MR remaining the same, it deviates from 

the marginal productivity theory.ie; remuneration need not be equal to the value of 

marginal productivities. 

 



Criticism 

While commenting Sweezy’s model Ferguson writes, the Sweezy thesis must be regarded as 

an ex-post rationalisation rather than an ax-ante explanation of market equilibrium. 

1. It is alleged that the model does not tell us how price and output are determined. 

2. George Stigler has empirically challenged the kinked demand curve as presented 

by Paul M Sweezy. From his analysis of seven industries, cigarettes, automobiles, 

anthracite coal, steel, dynamite, readily as they match price cuts. The Stigler argues 

that, there is no objective basis to believe that any kink really exists in the oligopoly 

firm’s demand curve. 

3. The Sweezy’s model does not take into account the secret concessions, credit 

facility and easy returns that may be provided by rival sellers. 

4. It is not applicable to cases of collusive oligopoly. If the rival from a cartel and if 

the scepticism is removed the kink will disappear. 

5. Primeaux and Bomball examined electric utilities that are operated as a monopoly 

and those that are operated as duopoly and found that there was a greater price 

stability in monopoly than it was under duopoly. 

 

            However the kinked demand curve analysis as prof. Baumol remarks, “does 

not show how the oligopolistic firm view of competitive reaction patterns can affect 

the changeability of whatever price it happens to be charging”. 

 

Revision questions: 

 

 

 

 

 

 

 



 

 

 

 

 

 

Baumol’s theory of contestable markets 

A new theory of market structure has recently been advocated by Baumol and his co workers. 

This is the theory of contestable market economists like William J Baumol, Jhon panzer and 

Robert willing argue that the even if an industry has only a few firms potential entrants can 

cause the industry to act competitively. 

Baumol defined a contestable market as one for which entry is absolutely free and exist is 

absolutely costless. According to prof. Roy J. Ruffin,” a contestable market is one where the 

potential for competition has the same effect as an actual competitive behaviour by the 

incumbents. A perfectly competitive market is necessarily also a perfectly competitive market 

because free entry and exist prevail. A perfectly contestable market, however need not be price 

takers. The theory of contestable markers applies to an oligopolistic market or even to a 

monopoly in which new firms can enter or leave with complete ease. 

Features of contestable market  

1. Complete freedom of entry and exit. This assumption replaces the price 

behaviour on the part the firm under perfect competition. 

2. The theory assumes that all producers have access to the same technology 

and the potential entrants can produce the product with the same cost as the 

incumbents. 

3. The shadow entrants can enter and leave without loss of capital before the 

established firms change their prices. Sunk costs are thus assumed to be 0. 

4. Customers buys from the firm that offers products with the lowest price. 



5. Threat of entry prevents prices from deviating far from either marginal costs 

or average costs. 

Implication of the theory 

With the complete freedom of entry and exist for potential rivals, firms in contestable markets 

will behave like competitive firms. In particular highly contestable markets have atleast two 

interesting consequences. 

1. Hit and Run entry 

Firstly profits exceeding the opportunity cost of capital are eliminated in the long run, 

by freedom of entry, just as they are in a perfectly competitive market. Any price that 

would yield an economic profit would invite hit and run entry by rival firms and inflict 

losses for established firm. In contestable markets concentration ratios or the number 

of the firms in the market are not valid measures of the degree of competition. 

 

2.survival 

The second inefficient firms can not survive because cost difference invite potential 

entrants who can provide the same output at lowest cost and lower prices. Only firms 

operating at the lower possible cost using the most efficient techniques can survive.  

 

 The X axis measures output and Y axis represents price. Profit is the difference between price 

and marginal cost, if price exceeds marginal cost in an industry, there is an incentive for new 

firms to enter. The existence of profits (APMC) will lure additional firm’s unit P=MC.as long 

as fixed costs can be quickly reclaimed when leaving the industry. The shaded triangle ABC 



represents the extra profit that can be earned by interloper firms. The area ABC is the 

cumulative difference between price and marginal cost as output increase from Q1 to Q2. When 

output increased by AQ units, P falls to MC and extra profits are no longer possible. If firms 

in the industry raise their prices above the marginal cost again, interloper firms enter again and 

prices falls once again to MC. 

A critical evaluation 

1. objection to the word contestable: The very use of the word “contestable” has been 

criticised by W.G Shepherd. “according to him by dictionary definition, a contest is a 

struggle whose, uncertain outcome depends upon a series of actions and reactions. 

Thus every market is atleast partly contestable. However, the hit and run and run entry 

does not permit a contest.if actual entry does not occurs. 

2. Questionable assumptions : many of the assumptions underlying the theory are open 

to question. The theory assumes that all producers have access to the same 

technology, there are no sunk costs and exist entirely costless, incumbents can not 

change prices instantly, and consumers respond instantly to price differences. Under 

such circumstances , the entrant under cuts prices serves all the market and exists 

costlessly if price relaxation occurs. 

3. No empirical evidence: prof. Baumol cites the airlines industry as an empirical 

evidence for the contestable markets theory.some economists are of the view that the 

traditional theories can very well explain the observed behaviour and that the new 

contestable theory does not lead to any additional insights.  

Revision questions: 

 

 

 

 

 

 

 



 

 

 

 

 

 

Game theory 

The traditional economic theory and tools thereof were found to be deficient in analysing 

effectively the interdependence of firm in the oligopoly market and uncertainty of the 

strategic actions and reactions of the rival firm.  

 The theory of games attempts to outline the most rational course of action for an individual 

faced with highly uncertain situations.  

The theory of games is fundamentally concerned with the choice of optimal strategy. The 

approach of games theory is concerned with making of decisions, when two or more 

intelligent and rational rivals are involved in the conditions of conflict and competition. 

The first systematic attempt in games theory for analysing the oligopoly problem was made 

by Von Neuman and Oscar Morgenstern in 1944.  

Martin Shubik emerged as the most prominent proponent of this approach. 

 

Basic assumptions 

The basic assumptions of the game theory or rules of the game are as follows 

 The players act in a rational and scientific way. It implies that the rivals choose the 

best possible counter – strategy.  

 A finite set of possible courses of actions or strategies are available to each players. 

 The players have the aim to maximise gains and minimise losses. 

 There is perfect certainty about the pay- offs. 

 The gain of one player is the loss of the other. 



 The decisions are made individually by the players without any direct communication 

with one another. 

 The players select their respective strategies or the courses of action simultaneously. 

 The pay- off is fixed and it is determined in advance. 

 Each player has a specific well- defined objectives in advance. 

 The player has no incentive to enter into collusion. 

 

 

 

Concepts related to game theory 

Some basic concepts related to theory of games are as under: 

 Policy or instrument variables 

 Player 

 Strategy 

 Pay- off 

 Pay- off matrix: suppose there are two firms A & B. the firm A is to choose out of 

four strategies-A1, A2, A3 and  A4 . The strategies available to the rival firm B are 

B1 ,B2 ,B3  and B4 .each pay- off is denoted as P ij  . i is the strategy adopted by firm 

A which, let us suppose, is the maximising player. j is strategy adopted by the firm B. 

 Optimal strategy 

 Value of the game 

 

Classifications of game 

 

 

 The games may be classified on the basis of two criteria-  

a) The number of participants or players  

b) The net outcome of the gain 

                 



            THE NO. OF PARTICIPANTS OR PLAYERS 

 

 

One- person         Two- person       Three- person     or      n- person gamesTHE NET  

 

                   OUTCOME OF GAME 

 

 

Zero- sum game                    Non- zero sum game                                                                                                                                                         

 

 

Two person – zero sum gain 

In the two- person zero- sum game, the gain to one player is exactly equal to the loss to the 

other player so that the net gain sums zero. This type of game is applicable to the duopoly 

market. 

 

ASSUMPTIONS: 

 The two firm have a specific well- defined goal. 

 Each firm knows fully the strategies that are open to it and to the rival firm. 

 Each firm knows fully its total revenue, total costs and total profits from each 

combination of strategies.  

 The total size of the market is not affected by the duopolists. 

 In choosing its strategy, each firm expects the worst from its rival. 

 The goal of each firm is opposed to that of the rival, there is no inducement for any 

one of them to enter into collusion with the other. 

 



Pay- off matrix of firm A 

 

Pay – off matrix of firm  

 

COMBINED PAY- OFF MATRIX OF BOTH FIRMS A AND B 



 

TWO PERONS NON-  ZERO SUM GAME 

In contract to the zero sum game, the gain of one firm need not actually be equal to the loss 

of the other firm. The more realistic non- zero game is based upon the main following 

assumptions:  

 There are two firms A and B which have the goal of maximization of their profits. 

 Each firm has different cost structure. 

 The size of market is affected by the combined actions of the rival firms. 

 The products of two firms are substitute. 

 If the prices of the two firms differ, the firm with lower price will have larger share of 

the market. 

 The prices are used by the firms as instrument variables.  

 There are two strategies open to each one of the rival firms. 

 The behavioural rule is the same for both the firms. Each firm expects the worst from 

the rival firm 

 

                         Pay - off matrix of Firm A 

 



 

 

Pay –off matrix of Firm B 

 

 

Combined pay- off matrix 

 



 

Nash equilibrium 

 The concept of Nash equilibrium to associated with the American mathematician John 

F. Nash, in 1951 

 In the game theory applied to oligopoly market, it had been assumed that the 

formulation of strategy was one- time affair; 

 The competition was initiated by one firm and the other firm only reacts, and a 

dominant strategy existed that provided an optimal solution. 

 Even in the absence of dominant strategy, according to Nash, there can be an 

equilibrium situation in which, given the strategy of the rival firm, each firm does the 

best that it can. 

 In contrast to the dominant strategy in which an optimal or best choice is made 

regardless of the strategy adopted by the other player. 

 Nash equilibrium describes the best or optimal choice, when the strategy adopted by 

the rival firm is given. 

 

 

 

Pay- off Matrix for advertising Game (in crore Rs.) 



 

 

THE PRISONER’S DILEMMA 

 The oligopoly market, the firms have to make decision in the face of uncertainty. 

 The reaction of the competition can be understood through the games model referred 

as prisoner’s dilemma games.  

 The essence of this model is that the players can behave in a selfish way even contrary 

to their mutual or common interests. 

 

THE PRISONER’S DILEMMA 

 

 

PRISONERS’ DILEMMA AND OLIGOPOLY MARKET 



 The situation like prisoners’ dilemma can some times arise in oligopoly market. It is 

that possible that the rival firms, while behaving in selfish manner, actually act 

contrary to their mutual or common interests. In the formulation of strategies about 

advertising, price cutting or cheating by the firms in case of cartel, they may be faced 

with a dilemma. 

 An important problem faced by the oligopoly firms is whether or not increase their 

advertisement expenditure in the condition of uncertainity. 

 

Pay off matrix for the Ad game 

 

 

 

 A situation like prisoners dilemma can arise in the oligopoly market, when the two 

firms have to decide their strategy in respect of price cutting i.e. whether to compete 

aggressively with the rival firm and capture a large share of market or collude with 

the other firm and avoid competing with it. Both the firms even in the case of this 

problem will be faced with a dilemma i.e. what to do and what not to do. 



 

 In the oligopoly market, the situation of prisoners’ dilemma can arise also when the 

firms become a member of the cartel. They may be faced with the dilemma whether to 

co- operate and abide by the cartel agreement and share the joint monopoly profits or 

cheat the others for cornering higher profit for themselves. 

 

  

 

REPEATED GAMES AND TIT- FOR- TAT 

 The discussion on prisoners’ dilemma in the context of oligopoly indicated how the 

two firms faced with prisoner’s dilemma could enlarge their profits by co- operating 

with each other. In case of single- move prisoner’s dilemma games, the co- operation 

between two firms is not likely to occur. 

 The tit- for- tat behaviour means, to do your rival firm has o just done to you. To start 

with, one firm should co- operate and continue to co- operate as long as the rival firm 

co- operates. 



 If the latter betrays or cheats, the former should betray it back. 

 

CONDITIONS 

 There should be a reasonably stable set of players. In case the players change 

frequently, there is little likelihood that cooperative behaviour will get developed 

between the players. 

 The number of players engaged in the game should be small. 

It is assumed that each firm is capable of detecting quickly the cheating by the rival 

firm. 

 It is also assumed that, it is also willing and able to retaliate to the moves of the rival 

firms quickly. 

 The demand and cost conditions should be relatively stable. 

The game should be repeated indefinitely or at least a sufficiently large and uncertain 

number of times. 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Product Exhaustion Theorem or Adding Up Problem 

      

           A major controversy arose in the late 1930's related to the marginal 

productivity theory.A basic assertion made in the neo classical marginal 

productivity theory was that the factors of production are paid prices equal to their 

marginal products. 

              The product exhaustion theorem attempt s to deal with this issue.The 

product exhaustion theorem states that the total product of a firm,operating under 

constant return to scale and perfectly competitive conditions,will get fully 

exhausted,if all the factors of production are paid prices just equal to their 

respective marginal products. 

The solution to the adding-up problem has been provided by a number of 

prominent theorists.Some of these solution are discussed ahead. 

 

1. Euler's Product Exhaustion Theorem  

 

 The earliest proof of the adding up problem or the product exhaustion 

theorem was provided by the Swizz mathematician Leonhard 

Euler.According to him, if the production function is linear 

homogeneous, the payments made to the suppliers of the factor inputs by 

a firm just equal to their marginal physical products would exhaust the 

total product.Euler's theorem can be stated for a production function with 

constant returns to scale. 

   Assumptions: 

1.The product function is linear homogeneous. 

2.The factors of production are prefectly divisible. 

3.The factors of production are perfectly divisible. 

4.The production techniques remain constant. 

5.There is a long period. 

Eulers theory can be discribed as: 

  Q = L . ∂Q / ∂L  + K . ∂Q /  ∂K 



             

 

   

  

 

In the fig unit of labour (L) are measured along the horizontal scale.Total output 

(Q) is measured along the vertical scale.The producer employs labour along with 

some fixed units of capital.Q is the total product curve according to the law of 

variable proportions.The total product is maximum at R.Corresponding to it,the 

marginal product of labour is zero when ON units of labour are employed.If the 

firm employs ON1 units of labour along with some fixed number of units of 

capital,the total product is R1N1. 

 

 

 

The Clark-Wicksteed- Walras version of product exhaustion 

theorem .                                             

 

The writers like Clark,Wicksteed,Walras asserted that production function is not 

homogeneous of the first degree that is the returns to scale are not constant in the 

actual world.The assumption of constancy of returns to scale is not necessary to 



prove the validity of the product exhaustion theorem.The sum of the factor 

payment will exhaust the total value of the product in the long run competitive 

equilibrium,no matter whether the production function is linear homogeneous or 

not. 

 This solution is based on the assumption that the long run equilibrium of a 

perfectly competitive firm,given the  U-shaped  long run average cost 

curves,takes place at its minimum point. 

 

 

 

 

 

 

Given the price OP – AR =MR 

LAC and LMC are long run average and marginal cost curve. 

The equilibrium point R – AC = RQ is minimum and output is OQ , total revenue 

OP × OQ =OQRP,the total cost is OQRP. 

The value of total product and sum of factor payment are exactly equal. 

 



Revision questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RICARDIAN THEORY OF DISTRIBUTION 

Economics as a science is on the one hand, a body of knowledge and on the other hand, an 

engine of analysis. As a result of knowledge, it contains generalizations about the working of 

economic system. Prof .Ricardo added little to the economic knowledge gathered by smith. 

Ricardo’s greatest contribution to economics is the provision of engine of analysis. By using 

the technique of deductive or abstract reasoning, he constructed a rigorous model in which 

some selected economic variables were systematically placed to form a logic. Such a 

theoretical model helps to understand how a system works and how the change in variables 

affects the working of the system. 

Ricardo propounded no theory of development. He simply discussed the theory of 

distribution. This theory is based on the marginal and surplus principles. The marginal 



principle explains the share of rent in national output and surplus principle explains the 

division of the remaining share between wages and profits 

ASSUMPTIONS 

1. Supply of land is fixed 

2. Land is used for production of corn and the working force in agriculture helps in 

determining the distribution in  industry 

3. Law of diminishing returns operates on land  

4. Demand for corn is perfectly in elastic 

5. Labour and capital are variable inputs  

6. Capital consist of circulating capital 

7. There is capital homogeneity 

8. All workers are paid subsistence wage. 

9. The state of technological knowledge is given. 

10. There is perfect completion 

11. The demand for labour depends upon accumulation of capital 

12. Demand and supply price are independent of the marginal productivity of labour. 

13. The supply price of labour is given and constant  

14. Capital accumulation results from profits. 

Ricardian system considers agriculture as the most important sector of the economy. The 

difficulty of providing food to expanding population is the main problem. According to 

ricardo there are three major groups in the economy. they are landlords capitalists and 

labourers amoung whom the entire productive land is distributed.it is the capitalists who 

initiate the process of economic development in the society by reinvesting profits and 

thus increasing capital formation. 

The total national output is distributed amoung the three groups as rents profits and wages 

respectively and the share of each groups can be determined as under 

1. Rent per unit of labour is the difference between average and marginal product or 

total  rent equals the difference between average product and marginal product 

multiplied by the quantity of labour and capital on land 

2. The wage rate is determined by wage fund divided by number of workers 

employed at subsistence wage. Thus , output of total corn produced and sold rent 



has the first right and the residual is distributed among wage and profits, while 

interest is included in profits 

PRODUCTION FUNCTION 

Ricardo’s production function assumes the existence of three factors –land, labours, 

and capital and it is subjected to the restrictions of diminishing marginal 

productivity due to perfectly in elastic of land and its variable quality he regarded 

economic development as the process of these factors of production. The marginal 

productivity of land and labour and capital decline with the increase in cultivation. 

Ricardo is of the opinion that “although ,then it is probable that under the most 

favourable circumstances, the power of production is still greater than that of 

population it will not long continue so for the land being limited in quality and 

differing in quality with every increased portion of capital employed on it there will 

be a increased rate of production while the power of population  continues always 

to be the same”. 

Y=F (K, N, L) 

K=capital 

N=labour 

L= land 

This production function is subjected to following constraints imposed by 

diminishing marginal productivity. To simplify the calculations we may introduce 

S in the production function ie, 

Y=f(K,L,N,S) 

The rate of progress of the economy is obtained by differentiating the above 

equation  

dy/dt=aF/aK.dK/dt+aF/aL.dL/dt+aF/aN.dN/dt+aF/ds.dS/dt 

dK/dt =capital accumulation 

dN/dt =land increases 

dL/dt=labour growth 

dS/dt=Technological progress 

 

CAPITAL ACCUMULATION 

Ricardo emphasized the rate of capital accumulation as capital acts as an engine of 

growth. capital is the part of the wealth of a country which is employed in 



production and consists of food, clothing tools, raw materials , machinery etc. 

necessary to give effect to labour. 

Capital accumulation depends upon two factors  

a) Capacity to save  

b) Will to save 

The capacity to save is more important in capital accumulation. this depends on 

the net income of society which is a surplus out of the total output after meeting 

the cost of workers subsistence. the large the surplus, the large will be the capacity 

to save. 

The profit rate 

The rate of profit is the ratio of profits to capital employed. but since capital 

consists of working capital it is equal to the wage bill. So as long as rate of is 

positive, the process capital accumulation will continue and the economy will 

progress. The labour force will grow proportionately and the total wage fund will 

increase. The profits depends upon wage, wage on price of the corn and price of 

the corn on the fertility of marginal land. Hence profits and wage are inversely 

proportional to each other. 

 When there is improvement in agriculture, the productivity power of land 

increases and there is fall in the price of corn and as a results, subsistence wage 

alsofalls,but profits increased and there is more capital accumulation . This will 

increase the demand  of labour and wage rate will rise, which will increased 

population and demand for corn and its price. The process of growth will continue 

till the profits fall to zero or the whole of the total product less rent is used for the 

maintenance of labour at subsistence level. At this stage, capital accumulation 

stops and the progress of the economy reach a stationary state. 

Increase in wages 

In Ricardian scheme, wage play an active role in determining income between 

capital and labour. The wage rate depends upon the number of workers and wage 

fund. The wage rate falls with the increase in number of workers and vice-versa. 



If the wage rate is sufficient to enjoy the comfort of life by labours, the population 

is expected to increase and if wage rate is lowest the working class cannot meet 

the necessities of life, the population will decrease. Thus , there is positive co-

relation between wage rate and size of population. 

Declining  in other industries  

According to Ricardo ‘The profits of the farmer regulate the profits of all other 

trades’. Ricardo uses agricultural profits as a basis and it is the agricultural profits 

which determines the industrial profit. The money rate of profits earned on capital 

must be equal in equilibrium in both agriculture and industry. 

The rate of profits in the agricultural sector determines the rate of profits in the 

industrial sector of an economy.thus when the profits declining in the agricultural 

sector it also declines in the industrial sector. 

Other sources of capital accumulation 

Ricardo is of the view that economic development depends upon the difference 

between production and consumption. He stresses on increasing production and 

un productive consumption. The productive of labour can be increased through 

technological changes and ballen organisation and thereby stimulating capital 

accumulation. But the use of machines will employe less workers which will lead  

to un employment and reduced wages since the economic condition of workers 

decreases with the employment of more machines . so prof. ricardo regards the 

technological conditions as given and constant 

Ricardo is in favour of free trade as it is an important factor of development of the 

country .free trade  provides vast oppourtunities  of investment to capitalists. The 

capital accumulation  can be raised by importing corn. But the import of corn 

leads to fall in demand for labour which deteriorate the economic conditions of 

labours. On the other hand landlords and capitalists do not think it fit to import 

cheap  corn from the  foreign  countries as a result, their profits decline. Ricardian 

theory has been illustrated with the help of a diagram 



 

 

 

 

 

 

 

 

The quantity of corn is measured along the vertical axis and labour along the horizontal axis. The 

curve AP represents average product of labour and MP represents the marginal product of labour. 

with OE amount of labour, total corn produced is OPQE. rent is shown by rectangle PQML, as the 

difference between AP and MP. At subsistence wage rate OW, the Supply curve of labour WN is 

infinitely elastic and total wage is OWNE. 

Total profits WLMN, are the residue after deducting rent and wage from the total output 

WLMN-OPQE-(LPQM-OWNE) 

Stationary state 

When the economic development proceeds real wage rate remains at the subsistence level 

and profits tends to fall. When the capital accumulation rises with increase in profit, total 

output increase which raises the wage fund. With the increase in the wage fund population 

increases which raises the demand for corn and its price . as population increases inferior 

grade lands are cultivated to meet increasing demand of corn. Ricardo assumes that labourers 

and landlords spend all their income on consumption and hence , save noting 

The savings is done by the capitalist for profits earners. But as the society progresses the 

share of profits  hegins to decline fall in the rate of profits slackens the process of capital 

accumulation and the development receives set back and at this stage there is no further 

increase in capital and the economy enters in a stationary state 

In this state capital accumulation stops population does not grow the wage rate is at 

subsistence level and technological progress cases. ‘the basic casual force in this scheme is 



the fact of diminishing returns a grim tendency which can be postponed temporarily by 

technical progress. But technical progress cannot prevent the ultimate disappear of profit and 

the onset of stationary state”. The phenomrnon of stationary state is explained with the help 

of diagram 

  

Thus, ricardian system of development formulated certain interrelations amoung capital 

population and out put on the basis of these relations it trace the course of rent wage and 

profits every time and finally it conceds with the celebrated forecast of the eventual advent of 

a stationary state. 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

 



 

MARXIAN THEORY OF INCOME DISTRIBUTION 

Karl Marx presented his theory of development in his now famous book Das Capital 

(1867).there are many similarities between his theory and Ricardo’s theory of development 

but he drew quite different implications. Basic similarity between Marx and classic is that 

capital accumulations prime mover of economic growth. the other basic assumption of Marx 

and Ricardo is that supply curve of labour to the modern industrial sector is perfectly elastic 

at the minimum subsistence level. However, the reason given for the determination of wages 

at the subsistence level is quite different. 

According to Marx, the force at work in a capitalist economic system bring about the increase 

in the rate of exploitation of labour. The basic force at work is the competition among the 

capitalist to the increase in the rate of surplus value what Marx called rate of exploitation and 

thereby enlarge their profits share relative to wage share. 

First thing to Understands in this connection is that Marx, like Ricardo belived that the 

market wage rate to be equal to the minimum subsistence level in the long run. In other words 

wage rate according to Marx, cannot rise above the subsistence level except in the very short 

run. 

In Marx’s analysis it is the prevailing excess of labour supply over the demand for labour that 

prevents the wage from rising above the minimum subsistence level. because of the 

continuous increase in labour supply over demand there comes to exist a large amount of 

unemployed workers which Marx called “ the reserve army of Labour ”. He assumed that as 

capitalist enterprises progress at the expense of pre-capitalistic enterprises more labourers are 

released through the disappearance of the Handi-craft units than are absorbed in the capitalist 

sector owing to the difference in productivity per head between the two sectors. As long as 

the growth of capitalist enterprises is at the cost of shrinkage of pre-capitalist enterprises the 

increase in the supply of wage labour tends to run head of the increase in the demand for 

wage labour. Thus, as long as the reserve army of labour exist wage rate in the industrial 

sector will be prevented from rising above the subsistence level. 

Marx’s concept of surplus value plays an important role in his theory of capitalist 

development. It is therefore proper for us to explain his concept of surplus value and how it is 



related to profits earned by the capitalist Entreprenure and exploitation of the workers which 

leads to the class struggle in the economy.  

According to Marx’s labour theory of value the value of a commodity is determined by the 

labour time necessary for its production.it is the labours alone that is the ultimate source of all 

value. According to max equipment and raw Meterials do not create value- they merely 

transfer their own value of the final product. 

In other words, it is the unique characteristic of labour power that it create more value than it 

creates own value.the value of labour power is determined by the cost of reproduction of 

labour, that is, by the value of goods and service that are required to maintain the labourers at 

the minimum subsistence level. 

Labour theory of value and the concept of value of labour power as being equal to the 

minimum subsistence level are crucial in Marxian theory because they form the basis of 

Marx’s theory of surplus value which in explains the distribution of aggregate income in to 

wages and profits in a capitalist economy 

According to Marx, the surplus value or profits which are created by labour over and above 

the value of their subsistence requirements are unjustifiably expropriated by the capitalist 

class. 

In the Marxian analysis, the total value of output is composed of three elements, firstly it 

consists of the value of the capital and raw meterials consumed in the production of goods 

and services. Marx calls this as constant capital which is written as C. secondly the total value 

of output contains the value of labour power used in the production of goods and services , 

that is total wages in terms of minimum subsistence wage paid to the workers .Marx calls this 

as variable capital which is written as V. thirdly the total value of output contain the surplus 

value which is created by the labourers over and above the value of their labour power and 

which as seen above is bagged by the capitalist class as profits. Thus  

Total value output= constant capital + variable capital+ surplus value 

=C+V+S 

C as said above stands for capital consumption. It should be noted that in cases of the whole 

economy C will contain only the consumption of fixed capital, Since raw meterials are 

intermediate products and their value will be included in the value of final goods produced. If 



we subtract the value of C from the total output, we get the net output which will consist of 

value of the labour power or variable capital(V) and the surplus value (S).V and S are wages 

share profits share respectively in the net output. Thus- 

Net output=V+S 

If Y stands for net national output, then 

Y=V+S 

Or Surplus value, (S) =Y—V 

 That is, surplus value (S) is equal to net national income minus the variable capital(ie, 

wages). 

The rate of surplus value or what Marx called “degree of exploitation “is give by the ratio 

S/V 

It is this rate of surplus value S/V which represents the ratio of profits share to the wages 

share in the national income . 

However , rate of profit in Marx’s theory is given by the ratio of surplus value (S)to the total 

capital, that is, variable capital (V)+constant capital (C) . Thus rate of profit (p) is give by- 

1. P= 
𝑆

𝑉+𝐶
 

We further elaborate it by dividing the denominator in equation (1) by variable capital, V.in 

doing so we have – 

2. Rate of profit (p)=
𝑆/𝑉

𝑉+𝐶/𝑉
 

                         =
𝑆/𝑉

𝐼+𝐶/𝑉
 

Where, C/V that is ratio of constant capital to the variable capital was called by marx as 

organic composition of capital which in modern terminology is called capital labour ratio 

simply capital intensity .from Equation  (2) above it follows that with economic development 

as technology becomes more capital intensive the organic composition of capital (that is 

capital labour ratio) C/Y rises through time and rate of profit(p)falls unless of surplus value 

S/V rises. 



Capital Accumulation, technological progress and economic 

growth 

According to him, technological changes in each stage of a country’s economic development 

determines not only the economic situation, but also  

 

Marks model of capitalist development  

Inner contradictions of capitalism and its collaps; 

Class struggle and increasing misery of the workers; 

It gives rise to class struggle between the two in order to complete successfully with each 

other each capitalist tries the surplus value and the rate of exploitation of the workers. He 

tries to do this by lowering the real wages increasing the working hours and increasing the 

intensity of work by the workers. 

GRAPHICAL ILLUSTRATION OF MARXIAN MODEL OF 

DEVELOPMENT 

Marxian model of economic development is illustrated in fig. through demand and supply 

curve of modern economics.it represents the labour-market in the modern capitalist sector. 

Note that demand curve of labour represents marginal product (MP) of labour as more labour 

is labour is employed.in fig, the vertical axis represents the wage rate in the modern capitalist 

sector. W represents the subsistence level of wages and as per Marx’s theory labour supply 



curve LS is perfectly elastic at this subsistence wage level W over along range of expansion 

in labour employment. 

With a given initial stock of capital (KꞋ) labour demand curve is given by D1D1which cuts 

labour supply curve LS at points E1 and determinants OL level of labour employment at the 

subsistence wage level W, .if WRꞋ represents the number of workers seeking employment at 

the subsistence wage W, then out of this with the given initial capital stock and demand for 

labour D1D1 WE1 (=OL1)will be employed and E1R1will constitute reserve army of labour. 

The area OL1E1W is total wages earned by workers where W E1D1 represents the surplus 

value extracted by the capitalist from workers. This surplus value will be reinvested. This will 

promote capital accumulation over time. However, Marxian theory of capital accumulation is 

not of the type of capital widening in which investment is made in the same type of capital 

goods.as a results labour employment grows much slowly than growth of output in fig. the 

effect of labour-saving bias of new technology embodied in the new machines or capital 

goods is represented by the change in labour demand curve to a steeper  curve D2D2 which 

cuts the initial labour demand curve D1D1 from above at point E2 and determine labour 

employment equal to OL2.thus with the use of new capital goods emboding new labour 

saving technology while there is a large in output from OL1E1D1.(=∑MPs)with labour 

employment OL1 to the output OL2E2D2 with labour employment OL2. 

CRITICAL EVALUATION OF THE MARXIAN ANALYSIS OF 

CAPITALISM 

Marx had predicted that relative share of wage in the national income would fall and the 

economic conditions of the workers would deteriorate. All this has not true. 

There has not been found any tendency for that falling rate of profit. 

The falling rate of profits and the concentration of purchasing power in the hands of the few 

Marx proved to be a bad prophet concerning not only the behaviour of the wage share in the 

national income, but also the long term development of capitalism. 

This theory of income distribution under capitalism is based up on the labour theory value 

which is not acceptable to the modern economics. 

In developing countries where trade movement is weak labour is ruthlessly exploited. 



CONCLUSION 

Marxian theory has been criticised on various grounds; 

Firstly, Marx has proved to be false prophet. Marx had predicted that relative share of wages 

in the national income would fall and the economic conditions of the workers would 

deteriorate. But this has been reputed by empirical research in western capitalist countries. 

Secondly, the Marxian laws of the “increasing organic composition of capital” suffer from 

inherent contractions. 

Thirdly, Marx theory of income distribution is based upon the labour theory of value which is 

not acceptable to the modern economists. 

Revision questions: 

 

 

 

 

 

 

 

 

 

 

KALECKI'S THEORY OF DISTRIBUTION 

 

 

Kalecki's theory of aggregative income distribution attempts to explain the share of wages 

in national income . He starts the  analysis at the micro or individual firm level and 

proceeds on to discuss it in the context of the economic system as whole .  



When all profits and losses are absorbed in the entrepreneurial costs, price, by definition 

, is equal to average cost .  

         P  =   ea  +  oa   +  wa   +  ra               ....,(1) 

Here p is the price e,o,w and r are entrepreneurial profits , overhead charges , wage costs, 

and raw material costs respectively . The subscript 'a' refers to an average quantity  

  The marginal cost has been computed by kalecki as: 

        m  =  wm  +  rm 

Where m is marginal cost and subscript m refers to a marginal quantity. 

 

Thus the shre of wages in  national income stands related to the gegree of monopoly power 

and the value of raw materials in national income . Given the degree of monopoly , the 

share of wages in national income varies inversely with the ratio of raw materials to 

national income . Similarly , givan R/A the share of  wages  in national income varies 

inversely with the degree of monopoly power . 

  On the basis of above formulations  , Kalecki has attempted to explain the overall 

stability of the relative share of wages in national income in advanced countries . He 

points out that growth in the monopoly power tends to reduce W/A despite greater 

unionization and vigorous collective bargaining . The  constancy of labour share in hs 

opinion is caused by the off-setting influence of (R/A) upon (W/A). 

   

Criticism 

i. lack of empirical verification  

ii. wrong implication 

iii. neglect of some crucial determinants of factor shares  

iv. neglect of growing strength of labour union  

v. objection concerning relationships between W/A and R/A  

vi. neglect of technical factors  

revision questions: 

 

 

 



 

 

KALDOR'S SAVING-INVESTMENT MODEL OF DISTRIBUTION   

AND   GROWTH 

Introduction: 

It has been seen that the original Harrod- Domar model (H-D model) is rigid light , one 

sector and specific with respect to three parameters. 

A constant proportion of income is assumed to be saved (St/Yt). The full capacity 

condition means a constant capital output ratio (C/O) and further the condition that on 

full employment the demand for labour (associated with full capacity output ) must grow 

at the constant rate (n). 

Thus , on account of constant  saving - income ratio , constant capital- output ratio and 

constant demand for labour on full employment, the H-D model becomes too rigid to be 

much use. But the H-D model becomes very useful if these conditions are relaxed. The 

parameters (constant variables) may be allowed to vary. we may vary the supply of  

labour and treat it as more flexible on full employment this has been done by Mrs. Joan 

Robinson and her collegues in cambridge.  

Her Golden age model is discussed further. Again , we can take a varying band of values 

for capital output ratio , thereby increasing the possibility of Gw being equal to Gn . This 

is the position of Neoclassical models developed by R.M. Solow, T.S. Swan , J.E . Meade, 

Samuelson , H.G. Johanson , and others . Lastly , we may allow the saving - income ratio 

to vary according to the distribution of income between wages and profits (Y=W+P). This 

is the approach by Kaldor and therefore , we discuss his model first of all. 

 

ASSUMPTIONS 

1. There are two factors of production capital and labour (K and L) and thus only 

two types of income profits and wages (P and W). All profit are saved and all wages 

are consumed 



2. There are constant returns to scale and production function remains unchanged 

over time. Capital and labour are complementary. 

3. There is perfect competition as such the rate of wages and profits are same over 

different places. 

4. The marginal propensity to consume of workers is greater than that of capitalists. 

5. The investment-income (output) into (I/Y) is an independent variable.  

6. There is a state of full empolyment so that total output or income(Y) is given 

7. There is an unlimited supply of labour at a constant wage in terms of wage goods. 

Besides, kaldor took certain facts as the  bases of his model and as a starting point ,for example, 

according to him, there is no recorded tendency for a falling rate of growth of productivity; there 

is a continued increase in the amount of capital per worker; there is a steady rate of profit 

on capital at least in the developed country; there is no change in the ratio of profit and 

wages-a rise in real wages is only in production to the rise in labour productivity; the 

capital -output ratios are steady over long periods -this implies near identity in the 

percentage rate of growth of production and of the capital stock; there are appreciable 

differences in the rate of growth of labour productivity and of total output in different 

sectors or economies. 

 

Feature: 

The starting point of Kaldor is the belief that the income of the society is distributed 

between different classes, each having its own propensity to save (K=W+P). The 

equilibrium can be brought about only by a just and appropriate distribution of income. 

In other words, growth rate and income distribution are inherently connected elements. 

Kaldor's model depends on these two elements and their relationships and brings forth 

the importance of distribution of income in the process of growth-this is one of the basic 

merits of Kaldor's model of income. 

 

This is illustrated by the following system of equations: 



Y=W+P; I=S; Sw+Sp, 

where Y is the natioal income ; W-the income of labour (wages); P- the income of 

entrepreneurs (profit); I-investment ; S-saving from wages; Sp-saving from profits. 

where Sw is the share of saving from wages ; and Sp is the share of savings from profit, 

substituting for S we get : 

I= spP+swW                                  (I=S) 

 =spP+sw(Y-P)                             (W=Y-P) 

 =spP+swY-swP 

 =(sp-sw)P+swY 

 Dividing by Yboth sides , we get : 

I/Y=  (sp - sw) P/Y+sw 

dividing again both sides by  (Sp-Sw) we get: 

I/Y . I/(Sp-Sw)   =   P/Y+ Sw/ (Sp -Sw) 

or 

Where P/Y is the share of profit in the total income and  I/Y is the investment income 

ratio , now, we can easly  see and appreciate Kaldor's thesis . His thesis is that the share 

of profit in the total income is afunction of the ratio of investment ti income (I/Y) 

In the above equation , it can easily be seren that an increase in the income-investment 

ratio (I/Y) will result in an increase in the share of profits of total income (P/Y), as long 

as it is assumed that both sw and sp  are constant and further that sp  is greater than sw.   

Thus , given the mps , of wages earners (Sw)  and the mps of entrepreneurs (Sp)     the share 

of the profits (P)in the national income (Y), thet is P/Y depends on the ratio of investment 

(I) to total income or output (Y), that is I/Y . In other words , P/Y is a function of  

I/Y, that is [P/Y -f(I/Y)] 

of greater importance to us is the underlying economic rationale for Kaldor's threorem 

that the share of profit in the income (P/Y) is a function of the investment - income ratio 

(I/Y). under full employment conditions an increase in investment must in real terms , 



bring about an increase in both the ratio of investment to income (I/Y) and also an 

increase in the savings income ratio (S/K). This is necessary if equilibrium at a higher 

level   of real investment is to be obtained. 

If the saving- income ratio did not rise, the result would bee a continuous upward 

movement of the general level of prices. The heart of Kaldors's theory lies in his 

demonstration "that shift in the distribution of income is essential to bring about the 

higher-saving income ratio which is the necessary condition for continued full  

employment equilibrium with a higher absolute level of investment in real terms.This is 

illustrated by the given fig.44 . 

 

        



 

                                                                                                                                                                                                           

In the Fig 44.3, a direct relationship between P/Y and I/Y is assumed. The ratio of 

investment to income depends upon exogenous(outside) factors and is assumed as  

independent altogether. Since, propensities to save for the two income classes differ the 

mps out of profit income are more than the mps out of wage income. 

Assumption of Sp>Sw, according to Kaldor, is a necessary condition  for both stability in 

the entire system and an increase in the share of profit in income when the investment - 

income ratio rises. Given the full employment income Y0, the investment -income ratio  

and the saving-income ratio (I/Y) and(S/Y) are I/Y (Y0) and the system is in equilibrium 

with the profit income ratio fixed by the vertical line AW. 



If there is an increase in income, both S/Y and I/Y function shift by such magnitudes that 

they assume the position S/Y(Y1) and I/Y(Y1).The equilibrium profit share will remain 

constant as measured by the line NN. Had there been a shift in the I/Y with S/Y(Y0), there 

would have been an inflationary price movement. 

But an increase in P/Y , assuming that Sp>Sw , pushes up the S/Y  function to ensure  

equilibrium at full employment . if this smooth movement between I/Y with S/Y  persists 

the system will sustain itself at full employment and the equilibrium share of profit to 

income will remain constant. The underlying idea is that with fixed level of real income  

(assumption of full employment ) the only way in in which it is possible to bring about an 

increase in S/Y for the entire economy is either through a rise in tne propensity to save 

itself , which has    been ruled out by Kaldor through his assumption that Sp and Sw are 

constant , or through a shift in the distribution of real income from low saving groups to 

the high saving groups . 

The mechanism which bring about the redistribution of  income in  favour of the profit 

share whatever there is a  rise in the investrment -income ratio is essentially that of the 

price level. The increase in investment expenditure under full employment conditions , 

leads initially to general rise in prices .But wages cannot rise as fast and as much as the 

rise in prices.     

The failure of money wages to keep  pace with the rise in prices will reduse real income 

of wage earners and it will increase the profit margins of entrepreneurs. since the mps of 

the latter group is , on the average higher than that of wage eaners , the inflation indused 

shifts in the distribution of real saving in the economy. 

This process will continue until the saving - income ratio (S/Y) is once again in 

equilibrium with the investment income ratio (I/Y). Thus , it is quite clear that the 

assumption of  Sp > Sw , is crucial importance in the Kaldor's model . In the absents of this 

assumption , the real S/Y will not rise irrespective of any change in the didtribution of 

income . consequently , the system may remain unstable . 

Kaldor and Harrod 

We find , that Sp > Sw  is the basic equilibrium and stability condition . If Sp < Sw  there 

will be a fall in prices and cumulative decline in demand, prices and income . Similarly if 

Sp >Sw  , there will be a rise in prices cumulative rise in demand and income. The degree 



of stability of the system id dependent on the difference between the marginal propensities 

to save . If the difference between the two propensities  (Sp and Sw)  is small , the coefficient   

1/Sp -Sw  will be large with the result that small changes in the investment - income ratio  

(I/Y) will lead to relatively large changes  in income distribution (P/Y ) and vise- versa .  

Kaldor , in his writing or model , tries to find these causes ( of this  stability or instability) 

in the purely techno-economic regularities or irregularities of growth . To simplify the 

reasoning he assumes that the mps of wage earners (Sw)  is zero. 

 

in these circumstances , the equation given above becomes  

 

  P/Y=   I/ Sp-Sw  .  I/Y- Sw / Sp - Sw    ,  ( since Sw= 0)  

therefore,      P/Y = I/SP  .  I/Y -0  

According to Harrod 's model , the rate of accumulation (I/Y) is  determined by the 

growth rate and the capital output ratio that is  

 I/Y = G .  Cy  , therefore P/Y =    I/Sp . I/Y   

                                              = I/Sp . GC  

The economic meaning of this equation is that the share of profit in income is determined 

by the share of savings out of profit income (Sp) , the growth rate (G) and the capital 

output ratio (Cr) . If the first two indicarors remain constant the stability of the share of 

profit in income (P/Y) will then be determined by the stability of capital coefficient (Cr) . 

To explain and to substantiate this stability , Kaldor introduced his famousw technical  

progress function . Thus , under Kaldor's model , the share of profit , the rate of profit 

which establishes S  and  I  identity , assisted by technical progress  function provides the 

mechanism of growth , stability and dynamics  

 

Critical  Evaluation : 

The basic features or novelties of Kaldor 's model may be summed up as follows: 



a. Its great merit lies in the development of the concept of technical progress function 

and the belief that the technical progress acts as the main engine of growth. 

Technical progress function under Kaldor's model replaces the usual production 

function . According to him , the basic functional relationship is not the production 

function expressing output per man as an increasing function of capital per man 

but a technical progress function expressing the rate of increasing function of the 

rate of increase of investment .  

b. Another great merit of Kaldor's model lies in the views that the inducement to 

invest does not depend on MEC or interest rate comparisons ; the rejection of 

long-run underemployment equilibrium ; the introduction of a distribution 

mechanism into Harrod's dynamic approach differs from them in a number of 

ways . Kaldor believes that economic growth and its process are based on the 

interdependance of the fundamental variables like savings , investment , 

productivity , etc. 

c. In Kaldor's opinion a dynamic process of growth should not be presented and 

cannot be understood th the help of certain constants but in terms of the basic 

functional relationships .The basic fundamental relationships among the fraction 

of income saved , the fraction of income invested and the rate g increase of 

productivity per man determine the outcome of the dynamic process . 

Limitations of  the model: 

 the theory does not tell us how the distribution of income in a functional sense will 

be affected by changes in real income below the full employment level though it 

does tell that any attempt to increase capacity and full employment is reached , 

will  bring about a relative increase in the non-wage share in the total income. 

 It is on account of its restrictive assumptions that Kaldor's model is not easily 

generalised for more than two classes . 

 Moreover , Kaldor's abstract model takes no account at all of the vast 

unproductive expenditure which burden modern capitalist society , especially 

government military spending.  

 Kaldor's model , in its present cannot be accepted either as amodel of growth or 



as a model of macro- distribution . 

 a continuing rise in prices has differewnt results like over spending 

 Fails to take into cosideration the impact of redistribution of income on human 

capital. 

Revision questions: 

 

 

 

 

 

 

 

 

 

                     

 

                  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



 

 

 

 

 


