
                                               QUESTIONS 

 

 

NUMBER ONE   

 

(a)  (i) What is an indifference curve? (2 marks) 

(ii) Explain the main characteristics of indifference curves (6 marks) 

(b) (i)  Briefly explain two exceptions to the definition of an indifference curve.

 (4 marks) 

 (ii)  Explain any four uses of indifference curve analysis. (8 marks) 

 Total: 20 marks                                                                                         

 

NUMBER TWO 

(a) (i)   Define an indifference curve                                                                     

 (2 marks) 

     (ii)  Illustrate and clearly explain the nature of indifference curves for perfect 

substitutes and for 

            complementary goods                                                                                

 (7 marks) 

(b) Explain the property of convexity to the origin of an indifference curve      

 ( 4 marks) 

(c) Using the cardinalist approach of consumer behaviour, distinguish between 

income and substitution effects of a price rise for a normal good         (7 marks) 

 (Total: 20 marks) 
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ANSWERS 
 

  

 

NUMBER ONE 

(a)(i) An indifference curve is the locus of all possible combinations of two 

commodities their consumption from which the consumer derives the same 

level of satisfaction. 
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                                                      0                                         Units of X 

 Fig 15.1:  An Indifference curve 

 

    

 

(ii) The main characteristics of indifference curves: 

 

 Negatively sloped: Indifference curves slope downwards from left to 

right implying that more of one commodity is consumed by reducing 

the consumption of the other commodity while deriving the same level 

of satisfaction, that is, marginal rate of substitution (MRS). 
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Fig 15.2:  Marginal rate of Substitution 
 

 Do not intersect: Indifference curves do not intersect because an intersection 

would contradict the principles of consistency and transitivity.  Intersection 

implies that different levels of satisfaction can be derived on the same 

indifference curve (which is not in accordance with the definition of 

indifference curves). The intersection point would also mean that two 

indifference curves have the same level of utility which is also not true. 
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   Fig 15.3:  Intersection and the principle of transitivity 

 

Similarly, intersection would mean that the consumer is indifferent between points 

A, B and C assuming that A = C, B = C and therefore A = B.  However, this is 

NOT the case since point B is on a higher indifference curve representing more 

units of X (i.e. X2) than point A (i.e. X1) meaning that a rational consumer would 

prefer more than less thereby choosing to consume at B than at A (preferring point 

B to point A).  This then contradicts the principles of transitivity and consistency 

which state that if A = C and B = C then A = B because in this case A ≠ B. 

 

It also contradicts the aspect of indifference since the satisfaction at B is greater 

than the satisfaction at A which makes the consumer prefer B to A. 

Moreover, since the consumer prefers B to A, then he should also prefer B to C 

since A = C which is NOT the case with an intersection since B and C are on the 

same indifference curve implying that B = C. 

Therefore, as a condition underlying the indifference curve analysis approach to 

consumer behaviour, indifference curves do not intersect. 

 

 

 

 

NB: Consistency and transitivity of choice:  It’s assumed that given preferences, a 

consumer should be consistent in such a way that once A is chosen or 

preferred to B in one period he should not choose bundle B over A in another 

period when both A and B are available.  Similarly, it’s assumed that 

consumer’s choice is characterized by transitivity, that is, if A is preferred to 

B and B to C then A should be preferred to C. 

 Convex to the origin: Indifference curves are convex to the origin denoting 

diminishing marginal rate of substitution of one commodity for another since 

commodities are close but not perfect substitutes such that as more of one 

commodity is consumed it becomes increasingly difficult to give up more units 
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of the other while deriving the same level of satisfaction.  Marginal rate of 

substitution is the amount of one commodity that the consumer is just willing 

and able to give up for an additional unit of another commodity while deriving 

the same level of satisfaction. 
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Fig 15.4:  Diminishing Marginal rate of Substitution 

 

 

 Indifference map:- the distance from the origin of indifference curves 

represents different levels of satisfaction; those further away from the origin 

represent higher levels of satisfaction. 
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                                                                                U4        

                                              

                                             0            X1  X2   X3   Units of Commodity X                           

 

Fig 15.5:  Indifference Map 
 

 

 

(b)(i) There are two exceptions to the definition of an indifference curve: 

 The case of perfect substitutes: 

For perfect substitutes the nature of the indifference curve is such that 

it’s a straight line with a constant slope implying that the marginal rate 

of substitution is constant  i.e. MRS = 1.  In this case, the goods being 

consumed are mutually exclusive in consumption such that either of 

them can be exclusively consumed (without the other) while the 

consumer derives the same level of satisfaction. 
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Fig 15.6:  Indifference curve for perfect substitutes 
 

Download more at www.ebookskenya.co.ke



MRSxy = 1  implying that the quantity of Commodity Y the consumer would give 

up for additional 

                    units of commodity X would be constant (the same), while deriving 

the same level of  

                    satisfaction. eg. Petrol from Caltex and petrol from Total. 

 

It’s possible for the consumer to spend all his income on either X or Y without any 

change in satisfaction; at point A it’s I/Py and at B it’s I/Px i.e. at A it’s (I/Py) units 

of Y and at B it’s (I/Px) units of X without X and Y respectively. 

 

The case of complementary goods: 

Complementary goods are those goods used together or jointly such that no 

satisfaction can be derived by exclusively consuming either of them, that is, 

satisfaction can only be obtained by way of combination.  Examples of such goods 

include: Watch and Battery, vehicle and tyres, guns and bullets, film and camera, 

car and petrol etc; such goods are related in such a way that an increase in price of 

one (e.g. vehicles) causes a decrease in the quantity demanded of the other (e.g. 

tyres). 

The indifference curves for complementary goods are L-shaped (right-angled) 

since marginal rate of substitution is equal to zero, that is, marginal rate of 

substitution is equal to zero implying that there is no possibility of substitution. 
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            Fig 15.7:  Indifference curves for complementary 

goods 
 

The consumer on indifference curve U1 is able to consume (combine) Y1 units of 

commodity Y and X1 units of commodity X at point e; any additional consumption 

of X from, say, X2 to X3 (while keeping the consumption of Y constant) will NOT 

yield the consumer any higher satisfaction, that is, utility remains the same.  It also 

means that utility can only be increased by increasing the consumption of both 

commodities X and Y as shown by the shift of the indifference curve upwards and 

to the right from U1 to U2; Again any increase in the consumption of Y from say 

Y2 to Y3 (while maintaining the consumption of X constant) will NOT in any way 

change the utility level of the consumer. 

 

To increase utility, the consumer must increase the consumption of both 

commodities. 

 

NB: For perfect substitutes there is no diminishing marginal rate of substitution 

while complementary goods have no possibility of substitution at all. 

 

(ii) Some Applications Of Indifference-Curves Analysis 
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1)   The leisure-income trade-off and the need for overtime rates higher than 

the normal wage rate 
  Indifference-curves analysis may be used to explain why firms must pay higher rates 

for overtime work. 

We first derive the income-leisure curve of an individual consumer.  This curve 

shows different combinations of income, earned by working, and leisure time.  

Assume that we measure money income on the vertical axis and leisure time on 

the horizontal axis.  Assume further that the maximum time available for either 

leisure or work is 0Z hours a day.  The individual can either use all the 0Z hours 

for leisure, in which case he earns zero income, or he can choose to work all the 

0Z hours and earn a maximum money income 0M (given the current market 

wage rate w) or he can use part of the 0Z hours for leisure (e.g. 0A) and the 

remaining (AZ) hours for work, in which case he would earn 0M1 income.  

  

      Income                                                           Income 

                                                                                 

 

               M            slope = w 
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       Fig 15.8:  Income – leisure constraint             Fig 15.9: Income-leisure 

trade-off 
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                                                                                                                I3              

slope = w 

 

                                                                0                   L2              L1         Z           

Leisure                                                                 

 

      Figure 15.10 
 

The line MZ is the income-leisure curve, which shows how much time of his 

leisure an individual must give up if he wants to earn a certain income. 

The slope of the income-leisure line is equal to the market wage rate. 

We may next construct the indifference map of the individual, which shows the 

ranking of his preferences as between income and leisure.  Each indifference curve 

shows various combinations of income and leisure which yield the same level of 

satisfaction (utility) to the individual.  The indifference curves have the usual 

properties: they are convex to the origin, they do not intersect and they show a 

higher level of satisfaction the further away from the origin they are. 

The individual’s equilibrium is determined by the point of tangency of his income-

leisure line with the highest possible trade-off curve (Point e in figure 15.10).  

Given the wage rate w, the individual maximizes his utility by working L1Z hours, 

earning income 0M1 and using the remaining time (0L1) for leisure. 

If firms want more hours of work they will have to pay a higher hourly rate than 

the normal w in order to give an incentive to the individual to reduce his leisure 

time.  An increase in the overtime rate is depicted by a leisure-income line which is 

steeper to the left of e (figure 15.10).  With higher overtime payment the individual 

will be induced to give up some of his leisure time because in this way he will 

reach a higher indifference curve.  The income-leisure line becomes kinked at e, 

and the new equilibrium of the individual is at e
1
 on indifference curve I4, showing 

that he will increase his working hours (by L1L2) and earn a higher income 

(OM2>OM1). 

 

2) Evaluation of alternative government policies using indifference-curves 

analysis 

Indifference curves may be used to evaluate the effects of alternative government 

policies.  For example, assume that the government considers either the adoption 

of a food subsidization policy for pensioners or granting a supplementary income 

to them.   
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Fig 15.11 
 

Which of these measures costs less to the government (and hence to the tax payer)?  

What are the effects of these policies on the demand patterns of a pensioner? Such 

questions may be answered by using indifference-curves analysis.  We will 

illustrate the way in which the above information may be obtained, assuming for 

simplicity that there is a single pensioner and two commodities, x(food) and y 

(money income). 

 

 The initial equilibrium of the pensioner is at point e1 where his budget line, AB is 

tangent to indifference   curve I1:  he consumes 0X1 units of food, paying ZA of his 

income and have OZ income left over to spend on other commodities.  The goal of 

the government is to make it possible for the pensioner to move to the higher level 

of welfare (satisfaction) denoted by the indifference curve I2. 
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The effects of the food subsidy.  Assume that the government gives food coupons 

to the pensioner which allow him to buy food at half the market price.  Following 

this measure the budget line of the pensioner shifts to AB
1
 which is tangent to I2 at 

point e2.  At his new equilibrium position the pensioner buys OX2 units of food, 

paying for this quantity AL of his income.  If there was no food subsidy the 

pensioner would have to spend AK of his income to buy OX2 units of food.  Since 

he pays only AL, the difference LK = (AK – AL) must be paid to the food 

producers by the government.  Thus, if the government adopts the food subsidy 

policy we have the following effects: (a) the cost to the government (and to the 

taxpayer) is LK. (b) the market price of food is not affected by this policy, so that 

other consumers continue to pay the original price.  (c)  the government is certain 

that the pensioners will consume more food.  This effect may be particularly 

desirable (as a subsidiary goal of the government) if there are surpluses of food.  

Actually it is often the case that food subsidies are designed in such a way as to 

benefit not only the consumers but also the producers of foodstuffs. (d) the 

assistance to pensioners via the food subsidy imposes a certain pattern of 

consumption, a certain choice of spending their income. 

 

The effects of a supplementary income policy.  Assume that the government 

considers granting to the pensioner a supplementary income which will enable him 

to reach the higher welfare level implied by indifference curve I2.  To find the 

amount of such a supplementary income we simply draw a budget line (CD), 

parallel to the original budget line (AB) and tangent to I2 (at point e3).  The 

pensioner will now buy OX3 units of food.  The cost to the government of the 

supplementary income policy is equal to CA, which (in our example) is smaller 

than the cost of the food subsidy policy.  Furthermore the quantity of food in this 

case (OX3) is smaller than the quantity which would be bought under a food 

subsidy programme (OX2). 

 

 

Comparing the two alternative policies we observe that both policies achieve the 

government’s goal of enabling the pensioner to reach the higher welfare state 

implied by I2.  But the food subsidy programme is more costly (in our example) 

than the supplementary income policy.  In fact if the government were to give to 

the pensioner the cost of the subsidy in the form of supplementary income, the 

pensioner would attain a higher level of satisfaction (an indifference curve above 

I2).  However, the consumption of food will be greater in the case of the food 

subsidy policy. 
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Which one of these alternative policies the government will adopt depends not 

only on the above considerations, but also on the other goals of the government 

and the indirect effects of each policy.  For example, if there is a surplus food 

production the government may adopt the more costly subsidization policy which 

apart from increasing the welfare of the consumer, also benefits the producers by 

reducing or even eliminating the surplus.  Furthermore, supplementary incomes 

policies are in general more inflationary than price subsidies to specific individuals 

(especially if there is a surplus of the subsidized commodities).  Increasing the 

incomes of some groups of ‘needy’ consumers may lead to increases of the market 

prices of commodities for all consumers, thus decreasing their welfare. 

 

The above discussion illustrates how indifference-curves analysis may give insight 

into the implications of selective government measures, and thus help efficient 

policy formulation. 

 

3 Indifference – curve analysis and the theory of exchange 

   Indifference –curves analysis may be used to explain why exchange of 

commodities among individuals (or groups of individuals, countries, regions, and 

so on) take place. Under certain conditions, exchange of commodities leads to an 

increase in the welfare of at least one individual without any reduction in the  

welfare of the other so that the overall welfare which can be enjoyed from a 

given bundle of commodities is increased. 

 

4.  Indifference-curves analysis of the cost of living 

Indifference-curve analysis and the theory of revealed preference can be used to 

establish  whether, over a    period of time during which both money incomes 

and prices have been changing, the consumer is better or worse off. The 

assumption underlying the discussion is that the consumer spends all his money 

income in all time periods, that is, he chooses a point on his budget line in any 

particular period. 

 

5.  Classification of goods 

 Perhaps the most important theoretical contribution of the indifference curve 

analysis approach is the establishment of a better criterion for the classification 

of goods into substitutes and complements. 

Hicks suggested measuring the cross elasticity after compensating for changes 

in real income.  Thus, according to Hicks, goods X and Y are substitutes if, 

after compensating for the change in real income (arising from the change in the 

price of X)  a decrease in the price of X leads to a decrease in the quantity 

demanded of Y.  Although this criterion is theoretically correct, it still requires 
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knowledge of the individual preference functions which cannot be statistically 

estimated. 

 Use of indifference comes also allows for the classification of goods into 

normal, inferior or giffen. 

For normal goods both income and substitution effects of a price change are 

positive such that the total price effect is positive.  For inferior goods, the 

income effect is negative but the substitution effect is positive and relatively 

greater than the negative income effect such that the total price effect remains 

positive. 

      However, for giffen goods the negative income effect is overwhelming on the 

positive substitution effect such that the total price effect is negative.  This is 

the source of regression of the demand curve.   
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NUMBER TWO 

(a) (i)  Indifference curves:  an indifference curve is defined as a loci of 

combinations of two commodities their consumption from which the 

consumer derives the same level of satisfaction. 

 

                                                       QY       

 

 

 

                                                         

 

                                                                                                  

                                                                                                 IC    

 

                                                            0                                     QX 
 

(ii)  Perfect substitutes:                                                                 

 

 Perfect substitutes are goods which are mutually exclusive in consumption 

i.e. either of such goods can be consumed while the consumer remains at 

the same level of satisfaction. Eg. Kimbo and Kasuku, beef and chicken , 

soda and Juice, Gold band and blue band etc.  which are related in such a 

way that an increase in price of one (x) leads to an increase in the quantity 

demanded of y i.e the demand for Y is a direct function of the price of X. 

 The indifference curve for perfect substitutes is a negatively sloped 

straight line with constant MRS (constant slope). 
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                                                  Y4           45
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                                                      0      X1       X2            X3       X4    B     Units of 

Commodity X 

MRSXY &  MRSYX  = 1 

             PX :  Price of commodity X 

             PY :  Price of commodity Y 

             Y:    Income 

 

The consumer can spend all income on either X or Y without any change in the 

level of satisfaction. eg. at  A 

its Y/PY and at B its Y/PX, all income is spent on either commodity y or 

commodity X respectively. 

 

- Constant MRSXY, for instance, implies that the amounts of Y the consumer 

would give up  for additional 

      units of X would be constant (the same) while deriving the same level of 

satisfaction. 

 

Complementary Goods 

 

-    Complements are goods which are used together or jointly consumed such that 

no utility can  

      be derived by exclusively consuming either of them i.e. utility can only be 

obtained by way of 

      combination eg. Watch &  Battery, vehicle & tyres, guns and bullets, film and 

camera etc which are 

      related in such a way that an increase in price of one (X) causes a decrease in 

the quantity demanded of 

      another (Y). 

 

 -   The indifference curves for complementary goods are L-shaped (right-angled) 

since MRSXY  &   

     MRSYX = O implying that there is no possibility of substitution. 

  

 

                           Units of Y 

                           (eg watch) 

                                        Y3                

              

                                                                              e
1
     

                                        Y2                                                             U2 
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                                                              e 

                                         Y1                                                               U1  

 

 

                                           0 

                                                         X1             X2          X3            Units of X (eg. 

Battery) 

 

The consumer on indifference curve U1 is able to consume (combine) Y1 of 

commodity Y and X1 of commodity X at e; any additional consumption of X from 

say X2 to X3 cannot yield the consumer a higher utility i.e. utility remains the same.  

It means that consumer utility can only be increased by consuming X and Y as 

shown by the shift of the indifference curve upwards and to the right from U1 to 

U2, represented by the new consumer equilibrium e1.  Again any increase in the 

consumption of y from say Y2  to Y3 will not in any way change the utility or 

equilibrium of the consumer. 

 

(b)  The property of convexity to the origin of an indifference curve has to do with 

diminishing 

       marginal rate of substitution. MRS – is the amount of one commodity that a 

consumer is just 

       willing and able to give up for an extra/additional unit of another related 

commodity, while 

       remaining at the same level of satisfaction. 

 

       Measured for any combination of goods by the slope of an indifference curve 

through the 

       points representing those combinations 

       Units of Commodity Y 

                          (eg tea) 

                           

                                         Y5             A   

   Decreasing at a                                            diminishing MRSXY 

   decreasing rate                                 

                                                        

                                         Y4                         B  

                                                                                                 

                                         Y3                                     C         
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                                         Y2                                                   D                 

                                         Y1                                                                    E          U   

                                                                                                                                                                         

                                             0        X1         X2           X3        X4                 X5          

Units of Commodity X  

                                                                                                                           (eg 

coffee) 

                                                                                  

                                                      Constant rate of increase                                                   

 

Where Y5 Y4 > Y4 Y3>Y3 Y2>Y2 Y1  But  X1 X2 = X2 X3  = X3 X4 = X4 X5  

 The slope of indifference curve (U) at A> at B> at C> at D> at E 
 

MRSXY decreases from left to right along the indifference curve (U) because of the 

law of diminishing marginal rate of substitution i.e as more units of X are 

consumed it becomes increasingly difficult to forgo Y i.e it becomes increasingly 

difficult to substitute X for Y since the two commodities are close but NOT perfect 

substitutes. 

 

Points A to E represent the same level of satisfaction arising from consumption of 

X and Y assuming that X and Y are close but not perfect substitutes. 

 

To consume at point B, for instance, an extra unit of X is obtained (X2 ) by giving 

up (Y5 Y4 ) units of Y; at point C (Y4 Y3  ) units of Y is given up for an extra unit of 

X (X3  ) consumed etc where Y4 Y3  < Y5 Y4 units of Y given up, implying that less 

and less units of Y is given up for an extra unit of X due to diminishing marginal 

rate of substitution of X for Y since the two commodities though close are not 

perfect substitutes. 
 

 

    Units of Commodity Y 

                                     

                                       C                       

                                              

                                              

                                       A 

                                     Y2                     e2   

                                                                                          

                                     Y3          ●e3 
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                                                                               e1 

                                     Y1                                                               

                                                                                                    I1 

                                                                                          I2 

                                               

                                         0       X3  X2         B1 X1    D      B          Units of 

Commodity X 

Fig 16.4: Income and Substitution of a price rise for a Normal Good 
 

NB:  Slope of AB1 = slope of CD since AB1//CD; the two budget lines representing 

the current relative prices of X and Y. 

 

The original consumer equilibrium point is at e1 with X1 of X and Y1 of Y.  The 

movement from consumer equilibrium point e1 to e3  is due to the overall price 

effect which comprises both income and substitution effects. 

 

Income effect is the change in the quantity demanded of a commodity arising from 

the change in the real income (purchasing power) of the consumer, relative prices 

remaining constant. 

 

Substitution effect refers to the change in the quantity demanded of a commodity 

due to change in the relative prices, real income (purchasing power) of the 

consumer remaining constant. 

  

The original budget line AB pivoted at point A rotates inwards along the X – axis 

to AB1 due to the price rise of commodity X.  This rotation is due to the total price 

effect  (represented by the movement from consumer equilibrium point e1 to e3 ) 

which comprises both income and substitutions effects. 

 

To be able to distinguish between the impact of change in real income (income 

effect) and that of substitution (substitution effect) on the quantity demanded (on 

consumer expenditure programme), a compensating variation budget line CD 

tangent to the original indifference Curve I1 at point e2 and parallel to the budget 

line AB1 is introduced on the assumption that accompanying the price rise is a 

compensating variation of money income (eg a downward adjustment of tax or 

provision of a subsidy) such that the real income of the consumer remains 

unchanged (income effect is held constant) and thereby enabling for the  
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isolation and estimation of the impact of substitution (substitution effect) of a price 

rise, represented by the movement from consumer equilibrium e1 to e2 that is X2 X1 

of X on the X-axis. 

 

Note that the ultimate equilibrium of the consumer (e3  ) is not determined by the 

compensating variation budget (line) (money income) but rather (by) the nature of 

the product/commodity, particularly that whose price has changed (risen in this 

case).  The income effect is therefore represented by the movement from consumer 

equilibrium e2 to e3  and X3 X2 of X on the X-axis. 

 

Importantly, again, is that the consumer equilibrium point e2 is arbitrary/temporary 

since it only serves to separate (distinguish) income & substitution effects of a 

price change (rise) 

 

It’s also assumed that the consumer is rational and the commodities are normal 

(conform to the law of demand).  Overall, therefore, at least less of the relatively 

expensive commodity (X) and more of the cheaper commodity (Y) is demanded 

(consumed), represented by the reduction of X from OX1 to OX3  and increase in Y 

from OY1 to OY3  
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