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The concept of marginal rate of substitution is an
important tool of indifference curve analysis of
demand.
The marginal rate of substitution is defined as the
rate at which a consumer is ready to exchange a
number of units of goods X for one more good Y,
at the same level of utility.
.
Example:- To illustrate an example we are going to
use following Table known as the indifference
Schedule.

Contd…
Combination

Goods X

Goods Y

MRSxy

A

1

12

-

B

2

6

6

C

3

4

2

D

4

3

1

Contd…
 Table 1. presents that one unit gain in X fully

compensates him for the loss of 6 unit of it means that
at this stage he is prepared to exchange 6 unit of Y for
one unit of X. Therefore, at this stage consumers
marginal rate of substitution of X for Y is 6.

 Thus, we may define the marginal rate of substitution

of X for Y as the amount of Y whose loss can just
compensate the consumer for one unit gain in X. In
other words, marginal rate of substitution of X for Y
represent the amount of Y which the consumer has to
give up for the gain of one additional unit of X so that
his level of satisfaction remains the same.

Contd…
 To explain the concept of MRS ,let us suppose that a

consumer consumes only two goods X and Y and that the
utility function of the product for the consumer is given as

U = f (X,Y)……………………………..(1)
Where X and Y are imperfect substitutes.
Let us now suppose that the consumer substitutes X for Y
such that the total utility remains the same, when the
consumer sacrifices some units of Y, the stock of Y
decreases byΔY and the consumer loses part of the total
utility of the goods. The loss of utility may be expressed as
-ΔY. MUy

Contd…
 On the other hand as a result of substitution, the stock of X










increases by ΔX. The corresponding gain of utility from ΔX
equals
ΔX.MUx
The total utility remains the same only when
- ΔY.MUx = + ΔX.MUy …………………….(2)
Rearranging the terms in Eq 2 we get,
- ΔY/ ΔX = MUx/MUy
here , ΔY/ ΔX is simply the slope of the indifference curve,
which gives the MRSy,x when X is substitues for Y, similarly ,
ΔX/ ΔY gives MRSx,y when Y substituted for X, symbolically,
MRSy,x = - ΔX/ ΔY = MUy/MUx
And MRSx,y = - ΔY/ ΔX = MUx/MUy Slope of the
indifference curve

The Principle of Diminishing Marginal
Rate of substitution (DMRS)
 Diminishing MRS is one of the basic assumption

during the indifference curve analysis of consumer
behavior in the case of substitute goods. The axiomatic
assumption of the ordinal utility theory is analogous to
the assumption of ‘diminishing marginal utility’. The
assumption of diminishing MRS states an observed
behaviour rule that when a consumer substitute one
commodity(say X) for another (say Y), the MRS
decrease as the stock of X increase and that of Y
decreases. The diminishing MRSxy computed Table 1
presented in Table 2.

Contd…
Table-02
Movement on IC

Change in Y (ΔY)

Change in X (ΔX)

MRSxy =-ΔY/ΔX

From point A to
point B

-6

1

6

From point B to
point C

-2

1

2

Form point C to
point D

-1

1

1

Contd…
 As table 2 shows, when the consumer move from point

A to B on the indifference curve fig 1 they give up 6
units of the goods Y and take 1 unit of goods X. It gives
the following expression:

= ΔY/ΔX = - -6/1 = 6
 As the consumer move down from point B to point
C, they lose 2 units of Y and gain 1 unit of X, giving
the equation
 MRSxy = ΔY/ΔX = - -2/1 = 2
 MRSxy

Contd…
 The MRSx,y continues to decrease as the consumer

moves further down along the indifference curve, from
point C through D. the diminishing MRS causes the
indifference curves to be convex to the origin.
 The diminishing MRS can also be illustrated

graphically as shown in fig 1 . The MRSx,y is given by
the slope of the indifference curve.
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Contd….
We know that The marginal rate of substitution of x
for y (MRSxy) is in fact, the slope of the curve at a
point on the indifference curve such as B,C and D in
fig 1. then MRSxy = ΔY/ΔX . It means that the

MRSxy is the ratio of change in goods Y to a given
change in X. In the fig 1 there are three triangles
on the IC curve whose vertical sidesΔY1, ΔY2, and
ΔY3 represent change in Y which diminish and the
horizontal sides ΔX1 ,ΔX2, and ΔX3 signify change
in X which remains constant.
ΔY1/ΔX1 > ΔY2/ΔX2 > ΔY3/ΔX3

Contd…..
 At point B, MRSxy = ΔY1/ΔX1 at C it is ΔY2/ΔX2 This also

shows that the consumer moves downwards along the
curve, he possesses additional units of X and given up
lesser and lesser units of Y, the MRSxy diminishes.
 The diminishing MRS is also illustrated graphically in fig 2
lines tangential to the indifference curve at the points A, B
and C measure the slope of the curve at these points. It can
be seen from the fig 2that as consumer moves from point A
towards D, the tangential lines become flatter indicating a
decrease in the slope of the indifference curve. This
indicates a diminishing MRS all along the indifference
curve.
 It is due to this law of diminishing MRS that an indifferent
curve is convex to the origin.

Marginal Rate of substitution at
Different points on the IC curve
Fig 02
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Exception of DMRS law
However, this law is not applicable in the case of perfect
substitutes and complementary goods. These are the
exceptions of the DMRS law whereby an indifferent curve is
not convex to the origin but is a straight line and L-shaped.
1. Straight line Indifference curve:
If MRS of X for Y or Y for X is diminishing, the
indifference curve must be convex to the origin. If it is
constant, the indifference curve will be a straight line
sloping downwards to the right at a 45° angle to either
axis, as in fig 3. thus is the case of perfect substitute
goods like Lux and Godrej soap, Tata and Brooke Bond
Tea , etc.

Perfect Substitutes
(Straight line Graph)
Fig-03
12
10
8
Goods-Y
6

a
∆Y1

c
b

∆x1

e

∆Y2

d

4

∆x2

Goods-Y

∆Y3

f

∆x3

g

2
0
1

2

Goods-X 3

4

Contd…
 This is clear from equal triangles Δabc =Δcde= Δefg
from the fig 2 in this case ΔY1/ΔX1=ΔY2/ΔX2 = ΔY3/ΔX3=
constant.
 2. L-Shaped Indifference curve: When two goods are
used simultaneously in a constant ratio such as left shoe
and right shoe, the indifference curve is L-Shaped or of 90°
angle. Such a curve is for perfect complementary goods and
their MRS is always zero MRSxy =0. fig 4 shows preference
of consumer for left and right shoes. Since shoes are perfect
complementary , at point B of IC curve an additional right
shoe will not increase his satisfaction 90° until he gets
another left shoe of the same size.

Complementary goods
L shape Graph
Fig-04
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Contd…
 The same is the case at point A in IC curve where he

gets an additional left shoe without another right shoe.
so the consumer will get full satisfaction at point M of
the same size and his MRSxy =o. this is because he
cannot substitute right and left shoe.
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