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In Chapters 2 and 3 we studied about demand and supply. In the current
chapter, we analyse the basis of demand. For example, why would a consumer
buy less of a good when its price rises? You may think at this moment that it is

a silly question because it is obvious that when the price of something rises one
would buy less of it. But you will soon realise that there is a non-obvious answer
for it. It depends on ‘consumer behaviour’—more particularly, on certain charac-
teristics of a consumer’s preferences as well as her budgetary constraints.

There are three approaches to consumer behaviour or what is also called
consumer theory or demand theory. These are: the marginal utility approach, the
indifference curve approach and the revealed preference approach. In what
follows, we will study them in turn.

MARGINAL UTILITY APPROACH

This is the simplest of all the approaches and was popularised by Alfred Marshall
who is regarded as the father of microeconomics. It involves some concepts of
utility.

Concepts

An individual buys something because consuming it provides her some pleasure or
satisfaction. This notion is captured by total utility, defined as the total satisfaction—
measured in some psychological unit—obtained from consuming a given amount of
a good. Let us name this unit as ‘util.’ For example, if you consume 10 chocolates
then the marginal utility theory assumes that you are able to quantify your satisfac-
tion from it, such as 100 utils, 60 utils or whatever.

In comparison to total utility, marginal utility is defined as the additional or
the extra utility obtained from consuming an extra unit of a product. To continue
our example, suppose that 10 chocolates give you 70 utils of total utility and
11 chocolates give you 80 utils of total utility. We then say that the marginal utility
of 11 chocolates is equal to 80 − 70 = 10 utils.

Suppose you are an old Hindi movie buff. You regularly watch them by renting
CDs and Table 4.1 represents your total utility (TU) and marginal utility (MU)
schedules from seeing these movies. Notice that, at each level of consumption,
marginal utility is equal to the extra utility obtained from the last unit consumed.
For instance, the MU of 3 movies is equal to 55 utils, because the third movie gives
extra utility equal to 155 − 100 = 55 utils. Also, mark that if you consume too many
movies, your marginal utility becomes negative, that is, after a certain point, seeing
one more movie becomes a drag rather than an enjoyment.

While the MU schedule, by its definition, can be derived from a TU schedule,
the TU schedule can also be derived from an MU schedule. Imagine that only the
third column of Table 4.1 is given to you, but not the second. You can actually
derive the second column easily from the third by adding up marginal utilities.
For example, the total utility of 4 movies = the MU of one movie (40) + the MU of
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2 movies (60) + the MU of 3 movies (55) + the MU of 4 movies (35) = 190 utils. In
other words, total utility is the sum of marginal utilities. Table 4.1 is graphed in
Figure 4.1, showing the total utility curve and the marginal utility curve.

Notice an important pattern in the marginal utility column or curve—after the
second unit of consumption, it continuously falls. This phenomenon is called the
law of diminishing marginal utility, which states that after a certain level of con-
sumption (possibly from the very first unit), the marginal utility falls as more of a
product is consumed. The law says something natural—no matter how much you
like something, after consuming a certain amount, the intensity of desire for it
gradually falls as you consume more and more of it. As we shall see, this law
implies why the demand curve is downward sloping, that is, why as price
increases, the quantity demanded of a good falls.

Going back to our example, suppose that an old Hindi movie CD can be rented
for Rs 15 (assume that you do not have cable connection in your TV and renting
CDs is the only way for you to see these movies). The question is, how many movies
are you going to consume or demand?

Consumer Behaviour 85

Table 4.1 Total Utility

No. of Old
Hindi Movies Total Utility Marginal Utility

0 0 –
1 40 40
2 100 60
3 155 55
4 190 35
5 220 30
6 233 13
7 235 2
8 225 –5
9 195 –30
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Figure 4.1 Total Utility and Marginal Utility Curves
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From Table 4.1 or Figure 4.1, it is obvious that you are not going to rent beyond
7 movies; why would you get movies when they give you negative satisfaction?
However, below 7, there is a trade-off between benefits (utility) and costs. On the
one hand, if you rent and see more movies, your total utility or benefit increases.
On the other hand, your cost increases as you have to pay more for them in terms
of opportunity cost—paying more on movies implies sacrificing other goods and
services you could have bought with the money you spend on movies. Therefore,
the benefits and costs must be compared.

In order to do this, the utility must be expressed in terms of money. Assume that,
for you, one rupee is worth 2 utils. Then the TUs and the MUs in Table 4.1 can be
converted in terms of money or rupees. Table 4.2 presents them.

NUMERICAL EXAMPLE 4.1

A person’s marginal utility from consuming bananas is given in Table 4.3. Derive
her total utility schedule. If the marginal utility of a rupee is 24 utils, derive the
marginal utility schedule in terms of money.

Since total utility is the sum of marginal utilities, the total utility of two bananas
is equal to the marginal utility of one banana (39) plus that of two bananas (36) =
75 utils. Table 4.4 calculates the total utilities for various units consumed.

By definition, the marginal utility (in terms of money) is equal to the marginal
utility of the good divided by the marginal utility of rupee. Thus, we simply divide
column 2 of Table 4.3 by 24. The results are given in Table 4.5.

Decision Rule

We are now in a position to answer how many movies you should rent. Refer to
Table 4.2. Consider renting the first movie—compared to no movie, it gives extra
utility equal to Rs 20 in terms of money. But you pay only Rs 15. Hence you should
buy at least one movie. Similarly, the second movie gives utility worth Rs 30, while,
again, you have to pay only Rs 15 for it. Thus the second movie is worth getting.
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Table 4.2 Utilities in Terms of Rupees

No. of Old Total Utility Marginal Utility
Hindi Movies Rs Rs

0 0 –
1 20 20
2 50 30
3 77.5 27.5
4 95 17.5
5 110 15
6 116.5 6.5
7 117.5 1
8 112.5 –2.5
9 97.5 –15

Marginal Utility of Re 1 = 2 utils
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Extending this logic, it is clear that you should buy at least 4 movies. Should you
buy the fifth? This situation is a bit different. The extra gain in utility in terms of
money (Rs 15) exactly equals how much you pay for it. Thus the answer is: you
may buy the fifth unit or may not; it does not matter. But should you buy the sixth
unit? Clearly no, because the extra utility gain is worth Rs 6.5 only, less than the
rental price of a CD. Hence the answer is: you should rent either 4 or 5 movies.
Note in particular that when you rent 5 units:

Marginal Utility of the Product in terms of money = Its Price (4.1)
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Table 4.3 Marginal Utility (Numerical
Example 4.1)

Number of Bananas Marginal Utility

0 –
1 39
2 36
3 33
4 24
5 12
6 0
7 –9

Table 4.4 Total Utility (Numerical
Example 4.1)

Number of Bananas Total Utility

0 –
1 39
2 39 + 36 = 75
3 75 + 33 = 108
4 108 + 24 = 132
5 132 + 12 = 144
6 144 + 0 = 144
7 144 – 9 = 135

Table 4.5 Marginal Utility in Terms of
Money (Numerical Example 4.1)

Number of Marginal Utility in Terms
Bananas of Money

0 –
1 39/24 = 1.625
2 36/24 = 1.5
3 33/24 = 1.375
4 24/24 = 1
5 12/24 = 0.5
6 0/24 = 0
7 –9/24 = –0.375
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Also realise that, if the units in which the good is consumed can be measured
continuously as points on a straight line, there will be little difference between the
fourth unit and fifth unit.

Thus, (4.1) is the general rule or the general principle of maximising the surplus
of total utility over how much you spend on a particular good. It is the optimality
rule for purchasing or demanding a good.

The condition (4.1) can be expressed in two alternative ways. By definition, the
MU of a product in terms of money equals MU of the product divided by the mar-
ginal utility of money (rupee). Thus (4.1) can be rewritten as:

(4.2)

We can rewrite the above equation as:

(4.3)

Any of the conditions (4.1), (4.2) or (4.3) is called the consumer’s equilibrium
condition. ‘Equilibrium,’ a commonly used term in economics, means a position
of rest. In the present context, the consumer should ‘rest’ with regard to her pur-
chase of a good as soon as the condition (4.1) is met. This is sometimes loosely
called the ‘marginal utility = price’ principle, implicitly assuming that the mar-
ginal utility of a rupee is equal to one.

It is important to understand that the law of diminishing marginal utility under-
lies the condition (4.1). How? Compared to the level of purchase or demand at
which (4.1) is satisfied, if you have more, the law implies that the extra benefit will
be less than the extra cost (the price) and so the surplus cannot be increased.
Similarly, if you buy less, the law implies that the marginal utility will be higher—
the benefit foregone will exceed what is saved in terms of the cost (the price) and
hence the surplus cannot be increased. Therefore, the surplus must be maximised
at that point where the ‘marginal utility = price’ principle is met.

This principle is illustrated in Figure 4.2. Assume that the commodity can be
measured on a continuous scale and the law of diminishing marginal utility holds
right from the first unit of consumption. The curve AB denotes the marginal util-
ity (in terms of money) curve. Since MU is the addition to TU, the area under this
curve equals the total utility in terms of money. Thus at the consumption level q1,
the total utility in terms of money is equal to the area 0Am1q1. At q2, it is
0Am2q2. At q0, it is 0Ac0q0 and so on. Let p0 be the price of the product. The area
under the p0 line measures the total cost or the total expenditure on the good. If at
this price, the amount q1 is bought, the total expenditure = price × quantity = the
area 0p0c1q1. Similarly at q0, it is 0p0c0q0 and so on. Thus the area under the MU (in
terms of curve), which lies above the p0 line measures the surplus.

Where is the surplus maximised? The answer is at q0, where the ‘marginal
utility = price’ rule holds. The surplus at q0 equals 0Ac0q0 – 0p0c0q0 = Ap0c0. Note that
at any point to the left of this level such as q1, the surplus = 0Am1q1 − 0p0c1q1 =

Marginal Utility of a Product
Its Price

Marginal Utility of=   a Rupee.

Marginal Utility of a Product
Marginal Utility of a Rupee

I= tts Price.
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Ap0c1m1 = Ap0c0 − m1c1c0 < Ap0c0. At q2, which is to the right of q0, similar calculation
yields that the surplus = Ap0c0 − m2c2c0 < Ap0c0. This proves that the surplus is
maximised at q0.

NUMERICAL EXAMPLE 4.2

Consider the figures given in the Numerical Example 4.1. Suppose bananas sell for
Re 1 a piece. How many bananas will the consumer buy?

Compare the marginal utilities (in terms of money) given in Table 4.5 to the price
of bananas. Condition (4.1) is met at 4 units of consumption. Thus the consumer
will buy 4 units.1

Why is the Demand Curve Downward Sloping?

We can now answer why the demand curve is downward sloping. Turn to
Figure 4.3: AB is the marginal utility (in terms of the money) curve. The ‘marginal
utility = price’ rule implies that at the price p0, the consumer will buy the quan-
tity q0. At price p1, she will demand q1; at price p2, the quantity demanded by
her will be q2; and so on. This means that the points like c0, c1 and c2 must lie on the
demand curve. Hence the marginal utility curve itself is the demand curve. It then
follows that the demand curve is downward sloping due to the law of diminishing
marginal utility. Simply put, diminishing marginal utility implies that as the con-
sumer buys more of a good, she is willing to pay less and that is why she buys
more when the price falls. This is the essence of the marginal utility theory.

Many Goods

In reality, a consumer buys many goods and not just one. In this case, the princi-
ple of maximising the surplus is a simple extension of (4.3), that is, the consumer
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Consumed

MUin terms of money

Figure 4.2 Optimal Purchase Rule

1Another answer is 3 units, as bananas are not being measured on a continuous scale.
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should allocate his spending so that the marginal utility of a rupee is same across
all goods.

Algebraically, let different goods be named 1, 2, 3 and so on; their respective
marginal utilities be equal to MU1, MU2, MU3 and so on; and their respective
prices be equal to p1, p2, p3 and so on. From (4.3), the marginal utility of a rupee
spent on good 1 equals MU1/p1, that on good 2 is equal to MU2/p2 and so on. Thus
(4.3) extends to:

(4.4)

This goes by the name of the law of equi-proportional utility.
The economic reason is straightforward. If, for instance, one rupee brings more

marginal utility from consuming, say, good A than from consuming good B, the
consumer’s total utility will be increased if more rupees are spent on good A and
less on good B. This process should continue till there is no difference between the
marginal utility of a rupee spent on different goods.

NUMERICAL EXAMPLE 4.3

Among many things, Sangeeta buys alu bhujia packets at Rs 10 a packet and Amar
Chitra Katha picture books at Rs 15. Her total utility schedules with respect to these
two goods are given in Table 4.6. The marginal utility of a rupee is worth 4 utils
for her. She has Rs 85 to spend on these two goods. How many alu bhujia packets
and Amar Chitra Katha books should she buy?

First we derive the marginal utility schedule of each good. These are additions
to the total utility. Table 4.7 lists them in columns 2 and 4. Next we divide the mar-
ginal utilities by respective prices to obtain their ratio; these are given along
columns (3) and (5). We now compare these two columns and see where the
condition (4.4) is satisfied. We see that it is met at 4 packets of alu bhujia and 3 Amar

MU
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MU
p

MU
p
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2
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3

3
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Figure 4.3 The Demand Curve
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Chitra Katha books. The cost of this bundle is equal to Rs (4 × 10 + 3 × 15) = Rs 85,
which Sangeeta can just afford. Thus the answer is that she will buy 4 packets of
alu bhujia and 3 Amar Chitra Katha books.

Although we have got our answer, it is useful to understand the process of pur-
chasing these goods sequentially. To start with, Sangeeta has no alu bhujia or Amar
Chitra Katha book. Should she first buy an alu bhujia packet or an Amar Chitra Katha
book? Looking at column 3 of Table 4.7, if she buys an alu bhujia packet, she gets
pleasure equal to 6 utils per rupee. Instead, if she buys an Amar Chitra Katha book,
she gets a pleasure equal to 5.4 utils per rupee (refer to column 5 of Table 4.7). So
money is ‘well spent’ on alu bhujia, that is, she first buys one packet of alu bhujia.
Her next choice is between buying the second packet of alu bhujia and the first
Amar Chitra Katha book. These two choices offer 5.6 utils per rupee and 5.4 utils
per rupee respectively. So Sangeeta will go for her second packet of alu bhujia.
Consider her next choice, which is between the third alu bhujia packet (yielding 4.8
utils per rupee) and the first Amar Chitra Katha book (yielding 5.4 utils per rupee).
Thus she will go for her first Amar Chitra Katha book, which offers higher
marginal utility per rupee. Extending this logic, we see that the next two pur-
chases will be an Amar Chitra Katha book and a packet of alu bhujia. So far she
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Table 4.7 Marginal Utilities (Numerical Example 4.3)

Marginal Utility Marginal Utility ÷÷
Units Marginal Utility Marginal Utility ÷÷ of Amar Chitra Price: Amar Chitra

Consumed of Alu Bhujia Price: Alu Bhujia Katha Books Katha Books
(1) (2) (3) (4) (5)

0 – – – –
1 60 6.0 81 5.4
2 56 5.6 72 4.8
3 47 4.7 60 4.0
4 40 4.0 54 3.6
5 36 3.6 45 3.0
7 32 3.2 39 2.6
8 29 2.9 30 2.0

Table 4.6 Total Utility (Numerical Example 4.3)

Total Utility from Total Utility from 
Units Consumed Alu Bhujia Amar Chitra Katha Books

0 0 0
1 60 81
2 116 153
3 163 213
4 203 267
5 239 312
7 271 351
8 300 381
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has bought 3 alu bhujia packets and 2 Amar Chitra Katha books. She has spent Rs
(3 × 10 + 2 × 15) = Rs 60 and is left with Rs 25. In the next purchase, both alu bhu-
jia and Amar Chitra Katha book offer utility equal to 4 utils per rupee. She buys
both and spends the remaining Rs 25. Her total purchases are thus 4 packets of
alu bhujia and 3 Amar Chitra Katha books.

A Critique

The marginal utility theory, or what is sometimes called the Marshallian theory, has
some obvious limitations. First, it assumes that the marginal utility of any
particular good depends on the amount consumed of that good only. In reality,
however, liking or disliking a particular good may depend on how much of some
other good is consumed. For example, how much satisfaction you get from buying
an extra litre of petrol for your motor bike may depend, in part, on how many
times you visit movie theatres near your college. A family’s utility from consuming
on extra kilogram of rice may depend on how much wheat it consumes. Second, in
explaining how a consumer responds to a price change, it assumes that the mar-
ginal utility of money is constant. This is not realistic; a change in price would, in
general, change a consumer’s real income, which, in turn, would change the
marginal utility (value) of money. Finally, the marginal utility theory assumes that
the consumer is able to quantify, in absolute terms, the satisfaction obtained from
consuming any given amount of a good. In more formal terms, we say that the con-
sumer is able to measure utility cardinally. But this is unrealistic, since satisfaction
or pleasure is psychological and not something that is observable.

Despite these weaknesses, the Marshallian theory is useful in many ways. First,
the basic idea of utility from consuming or experiencing something is used in
understanding various economic phenomena. Second, it clearly and simply illus-
trates benefits and costs when you want to demand something but have to pay for
it. Third, note that what is critical in understanding demand behaviour is not total
utility per se but the marginal utility. The ‘marginal utility = price’ rule essentially
reflects marginalism, that is, weighing marginal benefit against marginal cost,
which is critical in many kinds of economic decision-making and not just in con-
sumer behaviour.

INDIFFERENCE CURVE APPROACH

This is the modern approach to consumer theory. It precisely rectifies the three
weaknesses of the Marshallian theory outlined in the earlier section. It takes into
account a consumer’s preference for various goods consumed together. It also
considers how the quantities demanded for various goods are interrelated
because of the budgetary constraints facing the consumer. For instance, if she has
Rs 110 as her income and there are two goods available, say, kulfi at Rs 15 a piece
and Kit-Kat chocolate bar at Rs 12 a piece, then this consumer can afford 3 kulfis
and 5 chocolates but not 5 kulfis and 3 chocolates. In short, how much of different
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goods a consumer buys, depends on her preferences and her budget. In other
words, the indifference curve approach looks at the problem of simultaneously
choosing optimal amounts of several goods.

Furthermore, the indifference curve approach does not assume that the marginal
utility of money is constant.

Finally, it is not necessary to measure satisfaction or utility cardinally. All that
is needed is that the consumer should be able to compare utility obtained from
any two bundles of goods, without having to assign a number for the absolute
amount of satisfaction obtained from consuming a particular bundle. In formal
terms, in the indifference curve approach, utility is measured ordinally.

We first analyse consumer preference, next the budget and then her decision
making regarding which combination of goods to buy.

Indifference Curve

Suppose you consume only two goods: kulfi and chocolate. Start with any combi-
nation of these goods which you (the consumer) may want to consume without
any consideration for whether you can afford it or not. One possibility is, say, zero
kulfi along with 40 chocolates. In short, write this bundle as (0, 40). Consider
another bundle with 1 kulfi and some chocolates. Ask yourself how many choco-
lates along with 1 kulfi will give you the same satisfaction as the bundle (0, 40)?

Assume that you always prefer more of a commodity to less, which, formally, is
called the assumption of non-satiation, or greediness.2 This assumption helps in
answering the question posed above. Since you are getting more kulfi than before
(1 instead of 0), you will be willing to give up some chocolate so as to enjoy the
same level of satisfaction as before. Suppose it is 30 chocolates for you, that is, you
are ‘indifferent’ between the bundles, (0, 40) and (1, 30). Similarly, suppose that,
if you consume 2 kulfis, you need 22 chocolates to make you indifferent between
this bundle and the previous two. Table 4.8 lists various bundles, giving you equal
satisfaction, that is, you are indifferent between any pair of bundles in the list.
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Table 4.8 Bundles between
which the Consumer is

Indifferent

Kulfi Chocolates

0 40
1 30
2 22
3 15
4 9
5 5
6 2
7 0

2It amounts to saying that the marginal utility is positive.

SATYADAS_CH_04.qxd  9/13/2007  2:25 PM  Page 93



Figure 4.4(a) graphs these bundles and joins them. The resulting curve is an
indifference curve, generally defined as a locus of commodity bundles along which
a consumer is indifferent. If goods are measured on a continuous scale as points on
a real line and not just as integers 1, 2, 3 and so on, this curve will look very smooth,
as drawn in Figure 4.4(b). In what follows, we will, on many occasions, use the
abbreviation ‘IC’ for indifference curve.

Individual tastes can be different. Your tastes may be similar to your best friend’s
but not the same. Your brother’s tastes may be very different from yours. Figure 4.5
shows ICs, showing the different tastes of four boys. First, look at those of Ram and
Rahim. These are downward sloping like Figure 4.4(b). But, the difference is that
Rahim’s is much flatter than Ram’s. What does this mean? It implies that Ram has
a strong preference, in some sense, for kulfi and Rahim has a strong preference for
chocolate. How? Look at Ram’s IC. He is indifferent between the bundles (5 kulfis,
6 chocolates) and (6 kulfis, 3 chocolates). Compared to the first bundle, if he wants
one extra kulfi, he is willing to give up 3 chocolates. Likewise, notice that if Rahim
wants one extra kulfi, he is only willing to give up 0.25 chocolates. That is, Ram is
willing to give up more chocolates than Rahim, which is same as saying that Ram
has a weaker preference for chocolate and Rahim has a stronger preference for the
same. Put differently, Ram has a strong preference for kulfi, while Rahim has a
strong liking for chocolate. The point is that steepness or flatness of indifference
curves indicates the relative strength of preference towards goods.

Now look at Russ’s IC. It is vertical, that is, its steepness is absolute. Hence,
Russ is an extreme case of Ram. His satisfaction depends on only on how much
kulfi he consumes. He is willing to give up any amount of chocolate to get one
more kulfi. This is why his indifference curve is vertical. Similarly, Suzuki is an
extreme case of Rahim. His satisfaction depends only on chocolate and he is ready
to give up any amount of kulfi for an extra bit of chocolate.

From now on, however, we will analyse downward sloping indifference curves
like Ram’s or Rahim’s and will ignore the special cases like Russ’s or Suzuki’s.
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Indifference Map

Remember that in attempting to introduce an indifference curve, we started with
an arbitrary bundle (0, 40). Had we started with a different one, say (2, 40), we
would have obtained a different indifference curve—showing bundles which
offer the same utility as does (2, 40). A consumer’s taste is represented by not a sin-
gle indifference curve but many indifference curves. A collection of indifference
curves is called an indifference map. Each indifference curve in an indifference
map stands for some level of satisfaction or utility relative to some other level of
satisfaction. Figure 4.6 shows a typical indifference map.

Nowhere in the indifference curve analysis is the consumer assumed to tell or
‘assign’ one particular number to the level of satisfaction obtained from consum-
ing a bundle. She is only required to compare or rank utility between any pair of
bundles. If both yield the same level of satisfaction, then both lie on the same
indifference curve; otherwise, one bundle lies on a higher indifference curve com-
pared to the other. In this sense, utility is measured ‘ordinally’, not cardinally.

SPECIAL CASES

While an IC is normally a nice looking, smooth curve as in Figure 4.4(b) or
Figure 4.6, it can look also like the ones drawn in Figure 4.7. In panel (a), they are
rectangular. This is the case where the consumer always consumes the two goods
in a given proportion. For instance, if there are only two goods, say tea and sugar,
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and you are extremely particular about the proportion of sugar to how much tea
you drink, then with the amount of tea being given, an increase in sugar per se
will not add to your utility, or with the amount of sugar being given, an increase
in tea per se will not make you happier. In panel (a), this proportion is given by
the slope of the ray OC. For example, if you are initially consuming at point A and
given more tea (but no more or no less sugar), you get the same amount of satis-
faction as at A. This explains the horizontal segment of the indifference curve ICA.
Similarly, if you are given more sugar but there is no change in tea, you are as well
off as at A—this explains the vertical part of the same IC. Of course, if you get more
sugar and more tea in the same proportion, you are happier. For instance, ICB with
more tea and more sugar at B than at A represents higher utility than ICA. Panel (a)
depicts the case where the two goods are perfect complements of each other.3

Now consider Figure 4.7(b), where the indifference curves are straight lines.
Since the slope of a straight line is fixed, it means that a fixed amount of one good
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3Such indifference curves represent zero substitutability in consumption between the two goods.
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Figure 4.6 An Indifference Map
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is given up for acquiring one extra unit of the other so that the consumer’s utility
is unchanged. Thus the two goods are perfect substitutes of each other. It is as if
one unit of one good is being sacrificed in order to have one more unit of the other
good, when units are defined appropriately. Put differently, the two goods are vir-
tually the same good in the perception or taste of the consumer. It can happen for
products like tea and coffee or, more realistically with, say, white coloured pens
and pink coloured pens of exactly the same quality.

However, from now onwards, like Russ’s and Suzuki’s indifference curves
earlier, we will ignore the special looking indifference curves in Figure 4.7.

Marginal Rate of Substitution

As you must have realised by now, substitutability between two goods underlies
a normal looking, downward sloping indifference curve. The rate of sacrifice of a
good for the other along a given indifference curve is called the marginal rate of
substitution. For instance, if you go back to Table 4.8, starting with the bundle
(0, 40), one unit increase in kulfi requires a sacrifice of 10 chocolates. Hence the
marginal rate of substitution (briefly MRS) of kulfi for chocolates is 10. That of
chocolate for kulfi is the inverse of this, equal to 1/10. Similarly, between the bun-
dles (1, 30) and (2, 22), the MRS of kulfi for chocolate is 8 and that of chocolate for
kulfi is 1/8, and so on.4

NUMERICAL EXAMPLE 4.4

Consider the indifference schedule given in Table 4.9. Between different adjacent
bundles, compute the marginal rate of substitution of one good vis-à-vis the other.

As the consumer moves from bundle A to bundle B, one unit increase in good
Y entails a sacrifice of 91 – 87 = 4 units of good X. Hence the MRS of Y for X is
4 units of good X. The MRS of X for Y is the inverse of that of Y for X; this is equal
to ¼. Table 4.10 lists the MRSs between various bundles.

There is a relationship between MRS and marginal utility. Let the marginal util-
ity of kulfi and that of chocolate be respectively denoted as MUkulfi and MUchocolate.
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4If you look at Figure 4.7, in panel (a) the MRS = 0 and in panel (b) it is constant.

Table 4.9 An Indifference Schedule

Bundles Good X Good Y

A 91 1
B 87 2
C 75 4
D 61 6
E 53 7
F 23 10
G 1 12
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Suppose that the MRS of kulfis equal to m (chocolates). Then, by the definition of
MRS, the utility from m chocolates must be equal to MUkulfi. By the definition of
marginal utility, the utility gained from consuming m chocolates = m.MUchocolate.
Hence, m.MUchocolate = MUkulfi. We can write as m = MUkulfi/MUchocolate, that is, MRS
equals the ratio of marginal utilities.

MRS also relates to the slope of an IC.5 To see this, consider the IC drawn in
Figure 4.8(a). Starting with the bundle (F0, T0), consider another bundle (F1, T1),
which has a slightly higher amount of kulfi. The MRS of kulfi is the ratio T0T1/F0F1 =
AC/BC. If you now imagine sliding F1 closer to F0 so that the increase in kulfi is very
small and the distance BC tends to zero, then the ratio AC/BC is nothing but the
slope of the indifference curve at (F0, T0). Hence, MRS is equal to the slope of the
indifference curve.6 Figure 4.8(b) depicts another IC with M and N as two bundles
on it. The MRS of kulfi for chocolate at M is the slope of the tangent line CMD and
at N it is the slope of the tangent line ENF.
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Figure 4.8 Marginal Rate of Substitution

5The slope of a curve at a point is the slope of the tangent to the curve at that point.

6Strictly speaking, it is equal to the absolute value of the slope of the indifference curve.

Table 4.10 Marginal Rate of Substitution (Numerical Example 4.4)

Between Bundles MRS of X for Y MRS of Y for X

A & B 1/4 4
B & C 1/6 6
C & D 1/7 7
D & E 1/8 8
E & F 1/10 10
F & G 1/11 11
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If, in general, there are two goods a and b, we have:

(4.5)

Properties of Indifference Curves

1. Indifference curves are downward sloping, which follows from the assump-
tion of non-satiation.

However, suppose that one good is an economic ‘bad’ in the sense that
the more you consume of it, the worse you feel, for example, pollution. In
this case, the marginal utility is negative. Non-satiation obviously does not
hold—indeed, its opposite holds. However, let another good (say kulfi) sat-
isfy non-satiation. How would an indifference curve with kulfi and pollution
look like? It will be upward sloping, as shown in Figure 4.9, because if you
are given more of the ‘bad’, you need to be compensated with more of the
‘good’ to be indifferent.

But, unless any specific mention is made, we continue to assume that the
assumption of non-satiation is met and the indifference curve is downward
sloping. Indeed, since the opposite of ‘bad’ is ‘good’, if we want to analyse
the pollution issue with an indifference curve, we can always think of
environment as the opposite of pollution and the indifference curve with
environment on one axis and kulfi on the other will be downward sloping.
Thus, essentially, the generalisation that an indifference curve is downward
sloping holds.

2. Any two indifference curves for a particular consumer cannot intersect.
We can prove this by the method of contradiction. Suppose, to the contrary,
two indifference curves, IC1 and IC2, intersect, as shown in Figure 4.10(a).
Mark bundles A, B and C. The bundle A is common along both indifference
curves. The bundles B and C have the same amount of kulfi (F1), but C has

MRS slope of the  on the axis measuring  for a b
a

b

MU
MU

IC= =
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Figure 4.9 Indifference Curve with an Economic ‘Bad’
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more chocolates (T2) than B (T1). The last fact implies that the consumer
prefers C to B. Note also that the consumer is indifferent between A and B
(since both lie on the indifference curve IC1) and she is also indifferent
between A and C (as both lie on the indifference curve IC2). The last two
statements imply that the consumer must be indifferent between B and C.
This, however, contradicts that C is preferred to B. Hence, our supposition
that two indifference curves intersect cannot be true.

3. An indifference curve to the right of a given indifference curve represents
higher utility or satisfaction. This is simple and intuitive. In Figure 4.10(b),
IC2 is to the right of IC1. Mark bundle D on IC1 and bundle E on IC2. Both
have the same amount of kulfi (equal to F2), but E has more chocolate (T4 as
compared to T3). Hence E is preferred to D and, therefore, IC2 must repre-
sent higher utility than IC1.

4. Going back to Figure 4.8(b), notice that as you go down an IC, that is, as the
quantity of kulfi increases, the slope of the indifference curve falls, that is, the
MRS of kulfi decreases. This is called diminishing marginal rate of substi-
tution, meaning that as you want to have more and more of a good, you are
willing to sacrifice less and less of the other good (as the other good becomes
increasingly scarce). It is quite intuitive and constitutes an important
assumption in the indifference curve theory.7 As the MRS equals the slope of
an IC, diminishing MRS implies that the slope of the IC falls with the quan-
tity of the good measured on the horizontal axis. In turn, this implies that an
indifference curve is convex to the origin.8
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Figure 4.10 Some Properties of Indifference Curves

7It is the counterpart of the law of diminishing marginal utility in the marginal utility theory.

8If we had assumed increasing MRS, the slope would have increased gradually and the curve would have looked like the
production possibility frontier, concave to the origin.
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Consumer Behaviour 101

EXAMPLE 4.A EXAMPLE 4.B EXAMPLE 4.C
V = ln F + T V = F0.6 + T0.4V F T= + 3

Mathematically Speaking

Indifference Curve

The indifference curve is based on a utility function, relating total utility to dif-
ferent commodity bundles consumed. Denote the quantities consumed of kulfi
and chocolate as F and T respectively and the total utility as V. Then a general util-
ity function can be specified as V = U(F, T), where U denotes the utility function.9

Three examples are given below.

9More generally, if there are many goods whose quantities are x1, x2, x3 and so on, we write the utility function as V = U(x1,
x2, x3, …).

10It is named after Charles Cobb and Paul Douglas, who discovered this functional form in 1928 in relation to production
analysis. Later it also came to be used in demand theory. Cobb was a mathematician. Interestingly, Douglas who started
his career as an economist in academia, left academics later and became a senator in the United States.

Recall the definition of marginal utility. In terms of the utility function here, realise
that it is nothing but a partial derivative of the utility function. In EXAMPLE 4.A,
the marginal utility of kulfi is given by In EXAMPLE 4.B, the mar-
ginal utility of chocolate is equal to ∂U/∂T = 1. The utility function in EXAMPLE 4.C
is called a Cobb-Douglas utility function.10 In this utility function, the marginal
utilities of F and T have the respective expressions: (0.6)(T/F)0.4 and (0.4)(F/T)0.6.

How is an indifference curve defined? Keep the total utility V unchanged, say
at ( could be 5, 1.3 or whatever), and write = U(F, T). Given , this implicitly
defines the quantity consumed of one good as a function of the quantity
consumed of the other and this function is the equation of the indifference curve.
For instance, in Example 4.A, yields

which is the equation of the indifference curve. You can see that as F increases,
T falls, that is, the indifference curve is downward sloping.

If we totally differentiate the utility function, we have dV = (∂U/∂F)dF +
(∂U/∂T)dT. Recall that MRS refers to the relationship between the changes in the
quantities consumed (dF and dT) such that the total satisfaction is unchanged
(that is, dV = 0). Setting dV = 0, we can write the above equation as:

− =
∂ ∂
∂ ∂=

dT
dF

U F
U TV V

/
/

.

T V F= −( ) ,3

V F T= + 3

VVVV

∂ ∂ =U F F/ /( ).1 2
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The left-hand side is simply the definition of MRS. The right-hand side is the ratio
of marginal utilities. Hence it is proved that MRS equals the ratio of marginal 

utilities. The assumption of diminishing MRS means that is,

Check that d2T/dF2 > 0 for the three utility functions introduced above.

*  *  *  *  *  *

More Fundamentally

Structure of Preferences

At a more fundamental level, the definitions of indifference curve and indifference
map and the properties of indifference curve are based on the following assump-
tions about a consumer’s preferences.

Comparability: This states that, given any two bundles, say A and B, the con-
sumer can always compare them—either she prefers A to B, or prefers B to A or
she is indifferent between the two. In other words, she cannot say that ‘I do not
know how to rank these two bundles’. What does this assumption imply in our
indifference curve analysis? It implies that for any two bundles, one must have an
indifference curve passing through each, and by comparing the indifference
curves, the consumer can always rank the two bundles.

Consistency: It states that if one bundle is preferred to another, the latter cannot
be preferred to the former. This may appear too obvious but, nonetheless, it is an
assumption, meaning that we cannot have a situation where in a diagram like
Figure 4.10(a), IC2 represents a higher utility compared to IC1 and vice versa.

Non-Satiation: We already know what this is. It is merely stated here in more
general terms. That is, if there are two bundles A and B, and if compared to B, A
has more quantities of some goods but not less of any good, then the consumer
prefers A to B. In terms of the indifference map, it means that an indifference curve
to the right represents higher utility.

Transitivity: If there are three bundles, say A, B and C, such that A is preferred to B
and B is preferred to C, then A must be preferred to C. Recall that this assumption
is used in proving that two indifference curves cannot intersect.

Convexity: Suppose that the consumer is indifferent between two bundles, A and B.
The bundle A has 6 kulfis and 10 chocolates, while the bundle B has 4 kulfis and

− −⎛
⎝
⎜

⎞
⎠
⎟ < >

=

d
dF

dT
dF

d T
dFV V

0 0
2

2, or, .

d
dF

(MRS) < 0,
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16 chocolates. Take the average of kulfis in the two bundles; it is 5 kulfis. Similarly,
take the average of chocolates in the two bundles; it is 13. Consider a bundle C
having the respective average amounts, that is, 5 kulfis and 13 chocolates.
Convexity of preferences means that the consumer prefers C to A or B. More gen-
erally, convexity means that if the consumer is indifferent between two bundles,
then the bundle having the respective average amounts is always preferred.

*  *  *  *  *  *

Budget

Recall our earlier statement that how much of different goods a consumer would
buy depends on her preferences and budget. We are done with characterising
preferences. Now we will look at her budget, meaning what different bundles she
can buy. Common sense suggests that it should depend on two factors: (a) prices
of various goods she wants to consume and (b) her income.11

Suppose that the price of kulfi is Rs 15 per piece and that of a chocolate bar is
Rs 12. Denote these prices respectively as pF = 15 and pT = 12. Suppose Ravi’s
income (say M) is Rs 300. What different combinations (bundles) of kulfi and
chocolates can Ravi buy with his income and these prices? For simplicity, assume
that both these goods can be measured on a continuous scale. Table 4.11 lists some
of these bundles. Note that the total cost of each bundle is Rs 300 = M.

Figure 4.11(a) graphs the bundles in Table 4.11. Their joining line is the price
line or the budget line, defined as the locus of bundles of the two goods the con-
sumer can buy by fully spending her income, given the prices and her income.
Figure 4.11(b) has three (arbitrary) price lines. Of these, for the moment, ignore the
two dotted lines.

Note that a consumer can afford to buy any combination of goods on or inside
the price line. The area inside or on the price line is called the budget set. If a
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Table 4.11 Bundles that Ravi can
Buy, Given Prices and His Income 

Kulfi Chocolates

0 25
4 20
8 15

12 10
16 5
20 0

11In demand theory, income typically refers to the total amount of money allocated for spending. More accurately, income
means a consumer’s earnings, one part of which is saved and the other spent or consumed. It is the second part that has
traditionally been called income in demand theory.
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bundle is on the line then buying that bundle exhausts all income. A bundle
strictly inside the line means that the income is not fully spent. The price line has
the following properties.

1. On the price line, if a consumer wants more of one good, she must have less
of the other (because income and price are fixed). Hence, the price line is
downward sloping.

2. It is a straight line. Because the price of a good does not vary with how many
units of it is purchased (for example, there are no discounts on volume), if the
consumer wants to have one extra unit of a good, she must pay a fixed
amount of extra money (equal to its price), which she can have by foregoing
only a fixed amount of the other good. In our example, if she wants one extra
kulfi, she would need Rs 15. In order to get Rs 15 she would have to give up
15/12 = 1.25 chocolates. In other words, one extra kulfi costs 1.25 chocolates
no matter how much of kulfi and chocolates are being purchased initially.
This constant rate of sacrifice implies that the price line is a straight line.

3. If the whole income is spent on one good, say kulfi, the amount of kulfi con-
sumed must be equal to the income divided by the price of kulfi, that is,
M/pF. This is the maximum amount of kulfi the consumer can have (within
his budget). That is, 0 of chocolate and M/pF of kulfi must be on the price
line. This bundle is nothing but the intercept of the price line on the ‘kulfi
axis’. Similarly, the intercept of the price line on the ‘chocolate axis’ must
represent the bundle having 0 kulfi and M/pT chocolates. In Figure 4.11(b),
the intercepts are marked M/pF and M/pT. In general, we can say that the
intercept of the price line measures the maximum amount that can be pur-
chased of the good (when all income is spent on that good).

4. The last property says something about the slope of the price line. We have
the ‘rise’ equal to M/pT and the ‘run’ equal to M/pF. Hence, slope = rise/
run = pF/pT. The ratio of prices is sometimes called the relative price (of the
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good whose price is in the numerator). Therefore, in general, the slope of the
price line is equal to the price ratio or the relative price of the good being
measured along the x-axis.12

5. An increase (or a decrease) in income leads to a parallel shift of the price line
to the right (or left). This happens as both intercepts shift proportionately, that
is, M/pF and M/pT change proportionately when there is a change in M. The
effect of an increase in income is shown by the dotted line A’B’ parallel to AB
in Figure 4.11(b).

6. An increase (or a decrease) in the price of a good decreases (or increases)
the intercept of the price line on the axis measuring that good. Suppose the
price of kulfi, pF, falls. This will increase the maximum amount of kulfi that
can be purchased. Equivalently, M/pF rises, that is, the intercept on the kulfi
axis is greater.13 This is illustrated by the (new) dotted price line AB1 in
Figure 4.11(b).

Mathematically Speaking

Price Line

As before, denote quantities consumed (demanded) of kulfi and chocolate as F and
T respectively. The price line is defined by the relation pFF + pTT = M. We can
rewrite this as:

which is the equation of the price line: T as a function of F. Note that its slope is
equal to dT/dF = −pF/pT, which is negative and constant. Hence the price line is a
downward sloping straight line, with the absolute value of its slope equal to the
price ratio. The intercept on the T (vertical) axis is M/pT. What is the intercept on
the F (horizontal) axis? Set T = 0 and solve F; it is equal to (M/pT) ÷ (pF/pT) = M/pF.

*  *  *  *  *  *

NUMERICAL EXAMPLE 4.5

A consumer has an income of Rs 100, which is to be spent on goods A and B.
The prices are: pA = Rs 4 and pB = Rs 5. Fill in the blanks in Table 4.12 in terms of

T
M
p

p
p

F
T

F

T

= − ,
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12Relative price is a general concept. It is defined as the amount of the other good that needs to be foregone in order to
have one extra unit of the good in question. You can check that, by definition, it must be equal to the price ratio. In our
numerical example, if the consumer wants to have one extra unit of kulfi, she would have to give up 15/12 = 1.25 choco-
lates. Thus, 1.25 chocolates are equal to the relative price of kulfi. What is the price ratio? This is also equal to 15/12 = 1.25.

13It means that even when income is unchanged, if the price of a good falls, the consumer can buy some bundles that can-
not be bought before.
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how much of the respective good the consumer can buy given the prices and her
income.

If the consumer is buying 20 units of good B, she spends Rs 100 on good B.
Nothing is left for good A. Hence the amount of good A that can be purchased is 0.
If 10 units of good A is bought, the amount Rs 10 × 4 = Rs 40 is spent on A. Rs 60 is
left for good B, which will fetch Rs 60/Rs 5 = 12 units of good B. Likewise, as we
go down the table, the respective numbers are—4 units of good B, 21.25 of good A
and 0 of good B.

Consumer’s Equilibrium

Once the consumer knows her preferences regarding various consumption bun-
dles (that is, her indifference map) and which bundles can or cannot be afforded
(that is, her budget line), the decision problem is straightforward in principle—
first, confine to only those bundles which can be afforded and, second, among
those, pick the one that offers maximum satisfaction or utility.

Refer to Figure 4.12(a), depicting the price line and the indifference map (ignore
panel (b) for now). The consumer can purchase any bundle on or inside the price
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Figure 4.12 Consumer’s Equilibrium

Table 4.12 Table for
Numerical Example 4.5

Good A Good B

– 20
10 –
– 8
20 –
– 3
25 –
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line AB, whereas any bundle to the right of the price line is not attainable. Among
the bundles that are attainable, if you pick any bundle strictly inside the price line,
you can always find a bundle on the price line, which has more of both goods.
Hence, as long as she prefers more to less of a good, that is, the non-satiation
assumption is met, the latter will be preferred to the former. Thus the ‘best’ bun-
dle must lie on the price line.

Next, ask yourself, what is the highest indifference curve that the consumer can
reach on the price line? The answer is IC0. It is attained at the point E and this
point is such that the price line is tangent to the indifference curve. Consider
any point on AB other than E, say C. The indifference curve passing through that
point lies to the left of IC0, representing a lower level of satisfaction. Indeed, this
is true for any point to the left or right of E on the price line. The bundle E is thus
the best or the optimal bundle. We say that the consumer attains equilibrium at
this point.

Why bundle E is the optimal choice can be understood in a different way. Start
with a bundle like C, which is below and to the right of bundle E. At C, the slope
of the indifference curve is less than that of the price line, that is, the MRS of kulfi
for chocolate is less than the relative price of kulfi. This means that, psychologic-
ally, kulfi is worth less in terms of chocolate than what the consumer has to pay
for kulfi in terms of chocolate foregone. Hence the consumer will benefit from
having less kulfi and more chocolate. Similarly, it can be argued, starting with any
bundle above and to the left of the point of tangency, the consumer will benefit
from having more kulfi and less chocolate. Thus the consumer is most benefitted
at the point E.

We now say that consumer’s equilibrium is attained with that bundle on the
price line at which the price line is the tangent to the indifference curve. Put dif-
ferently, the optimal bundle is given by a point on the price line, where the slope
of the indifference curve is equal to the slope of the price line.

We have seen earlier that the slope of the indifference curve is the MRS, which is
equal to the ratio of marginal utilities, and the slope of the price line is equal to the
ratio of prices. Hence we can write the consumer’s equilibrium condition in general
(over any two goods x and y) as

(4.6)

Now turn to the Figure 4.12(b). The price line is the same as in panel (a), but the
indifference curves are drawn concave to the origin, that is, the marginal rate of
substitution of a good is increasing in it. Note that the condition (4.6) is satisfied at
point F. But the total satisfaction is not maximised at this point. Consider any other
bundle on the price line, say G. It is on a higher indifference curve (IC1) than the
one passing through the point F (IC2). Therefore, for the condition (4.6) to charac-
terise consumer’s equilibrium, it is essential to assume diminishing MRS (that is,
convex indifference curves). As discussed earlier, is economically reasonable also.
Therefore, the condition (4.6) and diminishing marginal rate of substitution

MRS  for x y
x

y

x

y

MU
MU

p
p

= = .
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together constitute the necessary and sufficient conditions of consumer’s
equilibrium. Having noted this, from now on we will ignore panel (b).

The consumer’s equilibrium condition can be approached in a different but an
equivalent way. Denote the marginal utility of a rupee by MURe 1. Then, if for
example, good x costs px rupees, an extra unit purchased of good x involves giving
up px rupees and hence giving up utility equal to px.MURe 1. On the other hand, the
extra unit purchased (and consumed) yields extra pleasure equal to the marginal
utility of the good, that is, MUx. A rational consumer would allocate his spending
on a good such that these marginal utility losses and gains at the margin are equal,
that is, px.MURe 1 = MUx. It is because, if, for example, px.MURe 1 < MUx, the
consumer will gain by consuming a bit more of good x, as the extra utility cost of
acquiring it is less than the extra gain in utility from consuming the good.
Similarly, if px.MURe 1 > MUx, the consumer is spending too much on good x and
will be better off by spending less on this good. We can express px.MURe 1 = MUx
as MUx/px = MURe 1. This condition must hold for any commodity consumed.
Hence, in general, if the consumer consumes many goods, x, y, z…, we can write
the consumer’s equilibrium conditions as

(4.7)

Note that (4.7) is a generalised version of (4.6) and same as (4.4), obtained in the
marginal utility theory. It states, in essence, that the consumer’s equilibrium is
attained when the marginal value of a rupee is the same across all goods consumed.
This is quite intuitive. If, for instance, the consumer allocates her spending such that
the marginal utility of one rupee spent on ice-cream is greater than that spent on
kulfi, she will be better off by buying more of ice-cream and less of kulfi.

We can now link our theory here to that of ‘demand’ studied in Chapter 2.
Referring to the equilibrium point E in Figure 4.12(a), we can say that F0 and T0
are respectively the quantities demanded of kulfi and chocolate at those prices and
income that define the price line AB.

CORNER SOLUTION

Although Figure 4.12(a) shows that the consumer demands a positive amount of
both goods, it need not be always the case. It is possible that the highest indiffer-
ence curve on the price line is reached at a corner point. Figure 4.13 shows the case
of a consumer who attains her equilibrium at point B, consuming zero chocolate
and all the kulfi that can be afforded. A major difference with Figure 4.12 is that if
the optimal bundle is a corner solution so to speak, the price line may not be
equal to the slope of the indifference curve. This is indeed the case in Figure 4.13—
the tangent to the IC has a higher slope than does the price line.

We note however that it is a very special case, very unlikely to occur when we
consider a consumer’s or a family’s spending on broad aggregates of goods like

MU
p

MU

p
MU

p
MUx

x

y

y

z

z

= = = =.... .Re 1

Microeconomics for Business108

SATYADAS_CH_04.qxd  9/13/2007  2:25 PM  Page 108



food, clothing, furniture, entertainment, household services, health care and so on.14

This is why, from now on, we will ignore this possibility and by consumer’s equi-
librium simply refer to the situation depicted in Figure 4.12(a).

Mathematically Speaking

Derivation of the Consumer Equilibrium Conditions (4.7)

and Demand Functions

Suppose there are n goods, 1, 2, 3, …, n, the quantities of which are denoted as x1,
x2, x3, …, xn. Let the utility function be V = U(x1, x2, x3, …, xn). Recall that the par-
tials of this function are the respective marginal utilities; for example, the marginal
utility of good 3 (MU3) is equal to ∂ U/∂ x3. The consumer maximises his total util-
ity V = U(x1, x2, x3, …, xn), subject to the budget equation:

p1x1 + p2x2 + p3x3 + … + pnxn = M,

by appropriately choosing x1, x2, x3, …, xn.
We convert the above (mathematical) problem into the following one. Rewrite

the budget equation as:

Next, substitute this expression into the utility function and eliminate x1 in it.
We have:

a function of x2, x3, …, xn.
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14These are aggregates because each category can be further broken into sub-categories. For instance, food can be divided
into cereals, vegetables, fruits, egg, milk and milk products, meat, fish and so on.
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Maximising total utility subject to the budget equation is same as maximising
the function F with respect to x2, x3, …, xn. Assuming that the optimal solutions are
positive, that is, ‘interior’, in view of the General Appendix, the ‘first-order’ con-
ditions of this maximisation are that the partials of F with respect to x2, x3, …, xn
are zero. Looking at how the function F is related to utility the function U, we have

Hence,

can be expressed as

Similarly, ∂F/∂x3 = 0 gives

We can do the same for x4, x5, up to xn. With respect to xn, ∂F/∂xn = 0 gives

We now collect these equations and write them together as:

This is same as our consumer’s equilibrium conditions (4.7).
To illustrate how the demand functions are derived, consider the Cobb-

Douglas utility function as in EXAMPLE 4.C. More generally, let the utility
function be: We have the budget equation: p1x1 + p2x2 = M,
which we can write as x1 = (M − p2x2)/p1. Substituting this into the utility function,
we have
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This is maximised with respect to x2. We have

The first-order condition is: dF/dx2 = 0. Hence, setting the above expression to zero,
we obtain the equation:

This simplifies to

and solves x2:

This is the demand function for x2. If we substitute this function into the budget
equation, eliminate x2 and rearrange, we get the demand function for x1:

Check for yourself that both goods are normal, that is, as M increases, both x1 and
x2 increase. Furthermore and interestingly, the cross-price effects are zero, that is,
∂x1/∂p2 = ∂x2/∂p1 = 0.

*  *  *  *  *  *

Change in Income

Having considered the consumer’s equilibrium, we can analyse how income and
price changes would generally affect the consumer’s equilibrium and thereby quan-
tities demanded of goods. Here, we will analyse the effects of a change in income.

Suppose the consumer’s income increases but prices remain the same. We have
already seen that this will shift the price line to the right in parallel. This is illus-
trated in Figure 4.14. In panel (a), the original equilibrium point is A. As income
increases, the price line shifts outward. The new equilibrium point is B where,
compared to A, the consumption of both goods is higher. That is, as income
increases, the consumer demands more of both goods. Hence, both goods are nor-
mal or superior. In panel (b), the original and the new equilibrium points are C
and D respectively. Comparing these points we see that, with higher income, the
consumer is buying more of kulfi but less of chocolate. Thus, for this consumer,
kulfi is a normal good but chocolate is an inferior good. You can easily draw a
diagram similar to panel (b) showing that kulfi is an inferior good but chocolate is
a normal good.
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The effect of a change in income on quantity demanded of a good is called the
income effect. Our preceding discussion implies that this effect can be positive,
defining a normal good, or negative, defining an inferior good.

While Figure 4.14 depicts a single shift of income, Figure 4.15 shows multiple
income levels and the associated consumer equilibrium points. Joining these points
we obtain a line called the income consumption curve (ICC). In panel (a), E1, E2
and E3 are the equilibrium bundles at three different levels of income M1, M2 and
M3. (Ignore for now the markings F1 and F2.) Therefore, the line 0C, joining such
points, is the ICC. It depicts the case where both goods are normal. Put differently,
if both goods are normal, the ICC is upward sloping.
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However, if, over some range of income, one good were inferior (both cannot
be), then as income increases, the quantity demanded of this good would decrease
and that of the other good would increase. As a result, the ICC curve will have a
negatively sloping part, as shown in Figure 4.15(b).

From the ICC, we can mark the quantities demanded of a particular good at
various levels of income. For instance, in Figure 4.15(a), F1 of kulfi is demanded
when the income is M1; F2 of kulfi is demanded at income M2 and so on. If we
graph F1 against M1, F2 against M2 and so on, we get what is called an Engel curve,
a graph showing quantities demanded of a good at various levels of income.15

Clearly, the Engel curve for a normal good would be upward sloping and that of
an inferior good would have a downward sloping portion. These are illustrated in
Figure 4.16.

Note that (i) the Engel curve is derived from the ICC and (ii) the elasticity of the
Engel curve, by definition, equals the income elasticity of demand for a product.

We next analyse the effects of a change in price.

Change in Price

Suppose the price of kulfi falls. The price line shifts outward on the kulfi axis. As
shown in Figure 4.17, there are three possibilities—the consumer demands (i) more
of kulfi and chocolate, (ii) more kulfi and less chocolate or (iii) less kulfi and more
chocolate. Thus, the law of demand holds in cases (i) and (ii) but not in (iii). In rela-
tion to Chapter 2, we learn here that the law of demand may not necessarily hold.
Put differently, the own price effect may not be always negative (that is, a decrease
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15It is an important tool in applied consumer theory, named after a 19th century German statistician Ernst Engel, who made
an extensive study of the expenditure patterns of families with different levels of income. For example, he (probably the
first ever) found that the income elasticity of demand for food was relatively low.
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or an increase in own price may not lead respectively to an increase or a decrease
in the quantity demanded).

How do we explain this? The income effect and what is called a substitution
effect together characterise the overall effect of a price change. Considering both
effects, we will understand why that the quantity demanded of a good may or
may not decrease with its price.

But before the substitution effect is introduced, it is important to know that the
‘perverse’ possibility that the quantity demanded may increase (or decrease) with
an increase (or a decrease) in price is rather unusual in practice. For most purposes
and applications the law of demand does hold.

Substitution Effect and Explaining the Price Effect

When the price of a product falls, the price line shifts outward and a consumer can
afford some bundles, which could not be purchased earlier. You can interpret this
as the consumer getting ‘richer’, that is, her real income or real purchasing power
increasing—even though her income has not changed. This is why we see in
Figure 4.17 that she is always on a higher indifference curve, that is, better off than
before—irrespective of the change in quantities demanded.

Now consider the following hypothetical experiment. As the price of a product
falls, take away some income from the consumer such that she is as well off as
before. Similarly, if there is an increase in a product price, give some extra income
to the consumer so that she is as well off as before. Substitution effect refers to the
quantities consumed in this situation compared to the original situation before the
price change.

In other words, the substitution effect is the effect of a price change on quan-
tity demanded when income is ‘compensated’ such that the consumer’s utility is
unchanged. More precisely, it is called the Hicksian substitution effect, named
after John Hicks, a Nobel Laureate in economics from England, who analysed this
concept.
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However, note that no one actually compensates the consumer when prices
change in the market place. But, as will be seen in a moment, this ‘thought
experiment’ is important in understanding how a price change affects consumer
behaviour.

Refer to Figure 4.18. Let AB denote the original price line, E0 the equilibrium
point on it and IC0 the associated level of utility. Suppose the price of kulfi falls so
that AC is the new price line, E1 the new equilibrium point and IC1 the new
(higher) level of utility. The price effect on quantity demanded of kulfi is given by
the movement, F0 → F1. Now, at the new prices, how much of income should we
take away from this consumer so that she is back on the old indifference curve IC0?
The answer is C’C in terms of kulfi (or equivalently A’A in terms of chocolate). It
is because, with the new price line A’C’ (parallel to AC), the consumer is able to
attain the old indifference curve IC0 by consuming at E’. Comparing E’ with the
original equilibrium at E0 gives the substitution effect. This effect on kulfi is given
by F0 → F’ or F0F’.

The substitution effect captures the relative price effect (in this example, as the
price of kulfi falls, it becomes relatively cheaper), without any change in real
income. Moreover, the own substitution effect is always negative—as a good
becomes relatively more expensive, the consumer (along the same indifference
curve) substitutes away from this good and hence consumes (demands) less of it.

We are now in a position to understand the price effect, which contains a sub-
stitution effect and an income effect. In our example, as the price of kulfi falls, by
the substitution effect, the consumer buys more of kulfi, measured by F0 → F’. A
decrease in price, increases the real income (by A’A in terms of chocolate). This
leads to an income effect, measured by F’ → F1. Both effects add up to F0 → F1, the
price effect. Hence, in general,

Price Effect = Substitution Effect + Income Effect.

This is the key behind understanding the price effect.
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Note that, for a normal good, as its price changes, both the substitution effect
and the income effect on the quantity demanded work in the same direction and,
therefore, the law of demand holds. For instance, if there is a decrease in price, the
quantity demanded of the product increases by the substitution effect (as its rela-
tive price falls). In addition, a fall in price means an increase in real income and, if
the good is normal, the quantity demanded of it increases as real income increases.
Hence both the substitution effect and the income effect lead to an increase in the
quantity demanded. This holds in the example illustrated in Figure 4.18.

If the good is inferior, the income effect is ‘perverse’ or negative (that is, an
increase in income leads to a decrease in the quantity demanded) and thus it works
opposite to the substitution effect. The law of demand may or may not hold. If the
perverse income effect is smaller in magnitude than the substitution effect, the lat-
ter dominates and the law of demand still holds. But if the perverse income effect
is sufficiently strong to outweigh the substitution effect, the law of demand fails to
hold. Such a good is called a Giffen good and such an unusual situation is called
a Giffen paradox, named after an English economist and statistician R. Giffen, who
studied such goods. We say that a good is a Giffen good if an increase (or a
decrease) in its price leads to an increase (or a decrease) in its quantity demanded.

The inferior-good situation is illustrated in Figure 4.19. Both panels illustrate the
effect of an increase in price of good x, such that the price line shifts from AB to AC.
The original consumption bundle and the new one are respectively E0 and E1.
In terms of demand for good x, the substitution effect is the reduction in quantity
demanded from x0 to x’. The income effect is the increase in quantity demanded
from x’ to x1. Being an inferior good, the income effect is negative (in both panels)—
the real income declines (due to an increase in the price of good x) and by the
income effect, the quantity demanded of good x increases. However, the difference
between the two panels is that in panel (a), the magnitude of the income effect is
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less than that of the substitution effect (the length x’x1 is less than the length x’x0),
whereas the opposite is true in panel (b) with the length x’x1 exceeding the length
x’x0. The consequence is that there is a difference in the price effect. In panel (a), the
quantity demanded decreases from x0 to x1 (and hence the law of demand holds),
while in panel (b), the quantity demanded increases from x0 to x1 and hence the law
of demand does not hold.

In summary, panel (a) depicts the situation in which the good is inferior, but the
substitution effect is greater than the income effect so that the law of demand
holds. The good in question is not a Giffen good. Panel (b) shows a situation
where the good is, again, inferior, but the income effect exceeds the substitution
effect so that the law of demand fails to hold; this is a situation of Giffen paradox
and the good is a Giffen good.

Giffen goods are thus a subset of inferior goods. In reality, however, there are
not many examples of inferior goods and even fewer examples of Giffen goods.
Jensen and Miller (2002) report that in north and south China, rice and noodles are
Giffen goods.16

SLUTSKY’S SUBSTITUTION EFFECT

A Soviet economist, Eugen Slutsky had proposed an alternative definition of the
substitution effect, similar to the Hicksian substitution effect. While in the latter,
the income is adjusted so that the consumer is able to be on the original or the old
indifference curve at the new set of prices, Slutsky’s substitution effect is derived
when the income adjustment is such that the consumer is able to buy the old bun-
dle at the new set of prices.

Turn to Figure 4.20. The original price line is AD. The consumer’s equilibrium
point is B0 and she enjoys welfare indicated by IC0. When the price of kulfi falls,
AC is the new price line, B1 is the new consumption point and the consumer is on
a higher indifference curve IC1. Let income be adjusted such that at the new set of
prices the consumer is able to buy the old bundle B0. This is indicated by the
price line A’C’, which is parallel to the new price line AC and which passes
through the old bundle B0. The amount of income adjusted equals AA’ in terms of
chocolate. With such income adjustment, the consumer would attain equilibrium
at B2. The Slutsky’s substitution effect refers to the movement from B0 to B2. In
terms of demand for kulfi, this substitution effect is the increase in consumption
from F0 to F2.

17

However, Hicks’s and Slutsky’s substitution effects share the same important
property—the own substitution effect is unambiguously negative, that is, by the
substitution effect, as the price of a commodity increases, the consumer demands
less of it. Further, the concept of price effect as the sum of a substitution effect and
an income effect remains the same.
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School of Government, Harvard University.

17The corresponding income effect is from F2 to F1.
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Price Consumption Curve and the Demand Curve

Analogous to the income consumption curve, if we continuously vary the price
of a good, we obtain price consumption curve (PCC). It is the locus of equilib-
rium consumption bundles at various relative prices when income is held
constant.

How does it look like? It depends on (i) whether a good is a Giffen good or not
and (ii) how responsive it is to a change in price, that is, the price elasticity (even
if it is not a Giffen good).

Suppose there are two goods x and y, and the price of only one good, say good x,
changes. Further suppose that good x is not a Giffen good.18 Consider various cases,
depending on the magnitude of the price elasticity ep.

Suppose ep > 1. Then, if the price of good x falls, the quantity demanded of
good x increases more than proportionately and because of that the total expen-
diture on good x rises. With income unchanged, this implies that the expenditure
on the other good, y, must fall. With the price of good y unchanged, this means
that the quantity demanded of good y falls too. In summary, as the price of good
x decreases, the quantity demanded of good x increases and that of good y
declines. The PCC in this situation is illustrated in Figure 4.21(a). The price of
good x is falling gradually from p1 to p2, p2 to p3 and so on (each price line is
indicated by the price of good x). The quantity demanded of good x increases from
x1 to x2, x2 to x3 and so on. The quantity demanded of good y decreases from y1 to
y2, y2 to y3 and so on. The PCC, as a result, is downward sloping.
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18It is not difficult at all to draw the PCC for a Giffen good.
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If ep = 1, as the price of good x changes, the quantity demanded of it changes in
the opposite direction and proportionately. The total expenditure on good x
remains the same and that means the total expenditure on good y also remains the
same. The price of good y being unchanged, there is thus no change in the quan-
tity demanded of good y. This case is illustrated in Figure 4.21(b). As the price of
good x keeps falling, the quantity demanded of it keeps increasing, while that of
good y is unchanged. In this case, the PCC is a flat line.

Suppose ep < 1. Applying similar reasoning, you can deduce that, if the price of
good x decreases, the quantity demanded of both goods increases. Hence the PCC
is upward sloping, as shown in Figure 4.21(c).

Once we know the PCC, we can derive the demand curve (which we simply
had assumed in Chapter 2). How? Look at Figure 4.21(a) for instance. At price p1,
x1 of good x is demanded. At price p2, the quantity x2 is demanded and so on.
Mark that the income and the price of good y are fixed. Hence, ‘all other things’ in
the law of demand are given. It follows that if we graph the price-quantity
combinations (p1, x1), (p2, x2), (p3, x3) and so on, it will give us the demand curve
for good x. Figure 4.22 does exactly that and shows the demand curve, derived
from the PCC in Figure 4.21(a).19
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19The PCCs in Figures 4.21(b) and 4.21(c) will give rise to different demand curves.
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Mathematically Speaking

The Shape of the PCC

The price elasticity of good x is given by

where x is the quantity demanded of good x and px is its price. From the budget
constraint

where y is the quantity demanded of good y. Totally differentiating, we have

Thus dy/dpx is negative, zero or positive, that is, when px increases, the demand
for good y decreases, remains unchanged or increases, accordingly as ep is greater
than, equal to or less than one. This result governs the shape of the PPCs drawn in
Figure 4.21.
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Why the Demand Curve is Downward Sloping—A Summary

In the indifference curve analysis, this question refers to the nature of the price
effect. Other prices remaining unchanged, when the price of a particular good falls,
it becomes relatively cheaper compared to other goods. Hence, by the substitution
effect, the quantity demanded of it increases. In addition, the decrease in the price
increases the real income. If the income effect is positive (that is, if the good is a nor-
mal good), the quantity demanded of a product increases by the income effect also.
That is, quantity demanded increases and the law of demand holds on account of
both the substitution effect and the income effect. But if the income effect is nega-
tive (that is, if it is an inferior good), the quantity demanded falls with a decrease
in price by the income effect. This is opposite of the substitution effect. If the mag-
nitude of the income effect is small enough and does not exceed the substitution
effect, the net effect of a decrease in price on the quantity demanded is positive and
the law of demand holds.

How does this explanation of the law of demand relate to that in the marginal
utility theory? Remember, this theory assumes that the marginal utility of money
or income is constant, which essentially ignores the income effect. In other
words, the marginal utility theory only captures the substitution effect of a price
change.

Many Goods

Of course, in real life, a consumer or a family buys many goods and not just two.
If we want to analyse the demand behaviour of a consumer with respect to many
goods at a time, the two-dimensional geometry cannot help. But this does not
mean that the indifference curve analysis is irrelevant.

The indifference curve analysis can be easily generalised to any arbitrary num-
ber of goods and services and the main results are generalisations of what we
have already learnt in the ‘two-good case’. We have already seen the consumer
equilibrium conditions in the ‘many-good case’, given in (4.7). Also, the income
effect, the substitution effect and the price effect, all have the same meaning as in
our two-good indifference curve model.

Interestingly, there is a special case where many goods can be effectively repre-
sented by two goods and the indifference curve analysis is directly applicable.
Suppose that out of many goods we are only interested in the demand for one
good relative to the rest. For example, we may want to study the food consumption
pattern of a family in comparison to its consumption of all goods like housing,
clothing, entertainment and so on. Realise that in this case we are essentially look-
ing at two goods: food and ‘others.’

There is a result in the demand theory (which you may learn in detail at the
post-graduate level) stating that a group of goods can be lumped together and
treated as a single (composite) good for analytical purposes as long as the prices
of individual commodities within the group move proportionately. It is called the
composite good theorem.
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More particularly, this theorem implies that if the prices of a group of goods
remain constant, the total expenditure on them can be treated as a composite
good. We can make this more precise. Let there be n goods, namely, 1, 2, …, n. Let
p1, p2, …, pn be their respective prices and let x1, x2, …, xn be the respective quanti-
ties demanded. Then, if the price of good 1 can change but prices of other goods
cannot, the total expenditure on other goods, given by C = p2x2 + p3x3 + … + pnxn,
can be treated as a single good.

The composite good theorem also implies that we can draw an indifference
curve measuring good 1 on one axis and C along the other. This is shown in
Figure 4.23. Sometimes the expenditure on all other goods (C) is named ‘money’—
in the sense that C is equal to the total amount of money left to buy the goods
other than the one we are focusing on. This is why C is indicated as money in
Figure 4.23. We can also define a price line in terms of good 1 and good C. In the
equation form it is: p1x1 + C = M, where M is the total income as before. Figure 4.23
also draws a budget line. Notice that the way good C is defined, its price is equal
to one. Thus the slope of the price line must equal p1. The consumer equilibrium
is attained at the tangency point E0. As before, we can analyse the income effect,
the substitution effect and the price effect.

REVEALED PREFERENCE APPROACH

In both the marginal utility and the indifference curve approaches, the starting
point is an individual’s preferences. In the indifference curve analysis, in particu-
lar, her indifference map essentially gives an ordering or ranking of various bun-
dles in terms of taste. Next, the budget set defines those bundles that the
consumer can afford to buy at the given prices and income. Among these bundles,
she chooses the one that she likes the best. In turn, this defines the consumer’s
demand for various goods. As price or income changes, the budget set changes
and the consumer again chooses the bundle in the new budget set, which yields
her the highest satisfaction. One definite—and central—result is that as a product
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price changes, by the substitution effect (that is, if income is compensated),
quantity demanded changes in the opposite direction. Both approaches are
founded on the notion that of ‘preferences leading to choice.’

Revealed preference approach to demand, on the other hand, is built on a simple
(yet beautiful) idea that we do not need to start from preferences.20 If we simply
observe what the consumer is choosing (given prices and income) and assume that
the consumer’s chosen bundle itself tells (reveals to) us that this bundle is the most
preferred among all bundles that are available in the budget set, this is sufficient to
imply that the substitution effect on product demand is negatively related to own
price. How does this work?

Turn to Figure 4.24 (somewhat similar to Figure 4.20). Suppose that originally
the price line is AD, that is, the budget set is 0AD. In this situation, the consumer
chooses a bundle, say z0, with x0 of good x and y0 of good y. We do not ask how
she chooses the bundle z0; we simply observe it.

But, given that a bundle is chosen, we say that it is ‘revealed preferred’ to any
other bundle in the budget set (otherwise the consumer would not have chosen z0).
In other words, revealed preference is defined as follows—a bundle z1 is said to be
revealed preferred to a bundle z2 if both belong to some budget set in which z1 is
chosen (and z2 is not). In other words, in this theory, preferences are induced from
what the consumer chooses rather than vice versa.

Apart from this definition, there is an assumption called the weak axiom of
revealed preference, that is, if a bundle z1 is revealed preferred to another bundle z2,
then z2 cannot be revealed preferred to z1. It is like a consistency assumption. This
axiom by itself implies that the own substitution effect must be negative and its
proof is given below.

Consumer Behaviour 123

C ′

z1

z0

Good y 

y0

Good x x0

D
0

A

C

A'

Figure 4.24 Substitution Effect in the Revealed Preference Approach

20Paul Samuelson, a famous American economist and a Nobel Laureate, is the originator of this theory.
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Turning to Figure 4.24, suppose that the price of good x falls such that the new
budget set is 0AC. However, let the consumer’s income be adjusted such that he
is just able to buy the old bundle z0, that is, let 0A’z0C’ be the new budget set. (This
is same as Slutsky’s income adjustment.) The new chosen bundle must lie in this
budget set.

We now argue that the new chosen bundle must have more (at least no less) of
good x than x0 (which will prove that the substitution effect is negative). First,
divide the new budget set 0A’z0C’ into two areas: 0A’z0D and the triangle z0DC’.
If the new chosen bundle lies in the area 0A’z0D, it must be no other than z0. It is
because, if some other bundle, say z1, is the chosen bundle, by definition, it is
revealed to z0, since both z0 and z1 are in the budget set 0A’z0C’ and z1 is chosen.
However, z1 lying in the area 0A’z0D implies that it is in the old budget set 0AD
and since z0 is the chosen bundle in this budget set, it is revealed preferred to z1.
Thus we have a situation where z1 is revealed preferred to z0 and z0 is revealed
preferred to z1, contradicting the weak axiom of revealed preference. Hence the
new chosen bundle cannot lie in the area 0A’z0D unless it is same as z0.

The remaining possibility is that the new chosen bundle lies in the triangle
z0DC’. But note that any bundle in this triangle has no less of good x than x0;
indeed, any bundle in the triangle z0DC’ other than z0 has more of good x than x0.

Combining the two possibilities about where the new chosen bundle may lie, it
follows that it cannot have less of good x than x0. This proves that the substitution
effect on product demand is (weakly) negatively related to own price.

The fundamental point of this approach/theory is that the central result of the
consumer theory, namely, the substitution effect, need not start with preferences
over all possible consumption bundles. As long as we maintain that the actual
choice behaviour of a consumer reveals her preferences over the bundles available
in a budget set, it is enough to imply the substitution effect.

We know that, in general, the demand for any particular good may increase,
decrease or remain unchanged as income changes, that is, there is no systematic sign
of the income effect—it can be positive, negative or zero. Thus, although the income
effect is not explicitly looked at in a typical analysis of the revealed preference the-
ory, it is ‘understood’ that it can always be directly added to the substitution effect.
The end product is a complete demand theory, not just the substitution effect.
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Economic Facts and Insights

● A consumer attains equilibrium with respect to buying a good when the
marginal utility of the product in terms of money equals the price of the
product.

● The demand curve is downward sloping because of the law of diminishing
marginal utility.

(continued)
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● A consumer attains equilibrium with respect to buying many goods when
the marginal utility of one rupee spent on each good is same across all goods.

● In the indifference curve analysis, a consumer attains equilibrium when
the indifference curve is tangent to the price/budget line or, equivalently, the
marginal rate of substitution of one good in terms of another is equal to the
respective price ratio.

● An increase in income may increase, decrease or may not affect the demand
for a good.

● An increase (or a decrease) in the price of a product increases (or lowers) its
relative price and lowers (or raises) the real income of a consumer—in that
his budget line shifts outward (shifts inward). This leads to a substitution
effect and an income effect of a price change.

● The effect of a price change on the demand for a product, which is same as
the price effect, is the sum of a substitution effect and an income effect.

● The own substitution effect of a price change on the quantity demanded is
always negative in the sense that if the price of a product increases—and the
consumer’s income is compensated such that he is as well off as before or
he is able to buy the old bundle—the quantity demanded of it decreases
unambiguously.

● As the price of a product increases, the demand for a normal good decreases
on account of both the substitution effect and the income effect. Therefore,
the quantity demanded goes down unambiguously.

● For an inferior good, as its price rises, the quantity demanded may decrease
or increase since the substitution effect and the income effect exert opposite
movements on the quantity demanded.

● A Giffen good is an inferior good such that the perverse income effect out-
weighs the substitution effect. Hence the law of demand does not hold for
a Giffen good.

● If the relative prices among a group of goods remain unchanged, then by
virtue of the composite good theorem, these goods can be lumped together
as one good.

● The revealed preference approach does not begin with preferences leading to
inference on choice. A consistency assumption on the choice behaviour,
called the weak axiom of revealed preference, is enough to imply that the
own substitution effect is negative.

EE XX EE RR CC II SS EE SS

4.1 How are total utility and marginal utility curves related? ‘If we know a total
utility schedule, we can derive a marginal utility schedule and vice versa.’ Is
this correct? Give reasons.

4.2 Atal’s total utility schedule from buying phone card for international calls is
the following.
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