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Chapter 5 

Utility Theory of Consumption 

Abstract 

In economics, utility is used for measuring inclinations over some set of items and 
services. The concept is a foundation of rational choice theory. There are two core 
concepts of buyer demand theory. First is the method of utility approach. It includes 
the use of quantifiable (cardinal) utility to examine the behavior of the buyer. 
Marshall give the concept of utility method in the demand theory. It is called as 
cardinal utility analysis or MU analysis or Marshallian utility analysis. While, second 
technique is the IC method which employs the idea of comparable utility (ordinal 
utility). There is difference between the cardinal and ordinal utility, here, cardinal 
difference in utility is measurable, while in ordinal utility we can just rank based on 
preferences.  

Keywords: rational choice, cardinal utility, ordinal utility, preferences, budget 

5.  

5.1. Concept of Utility 

The meaning of utility is simply the usefulness. In social sciences, it can be defined 
as the capability of a good or service to fulfil human desires. The concept of utility 
is not physical, rather we can just feel its existence and for every human being its 
value varies significantly for persons and at different times. Even, it can be opposite 
for some persons for the same commodity. For example, mutton cannot give any 
utility to some persons who like vegetables. Warm clothes have low or even no utility 
for the people in hot weather. It all depends on the individual nature of buyers. Let 
u(x, y) shows the utility a customer attain from using x units of coke and y units of 
bread. The function u shows the customers selection, in the sense that, if the 
customer can select either (xi, yi) or (x2, y2), it is predicted that he would select (xi, 

yi) if u(xi, yi) > u(x2, y2). At the same time, it is also of significant importance that u 

would lead to the similar selections as, 

u(xi, yi) > u(x2, y2)     (5.1) 

If and only if 2u(xi, yi) > 2u(x2, y2). 

So, double counting the utility doesn’t alter the choices of customer. But existing 
scenarios and condition are also. Even exponentiation of utility doesn’t change the 
buyer’s preferences, this is due to the fact, 
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u(xi, yi) > u(x2, y2)     (5.2) 

If and only if eu(xi, yi)> eu(x2, y2). 

There will be no utility of a commodity until our brain did not respond for having 
some usefulness. And, then we can measure the extent by measuring the pleasure 
from that activity. Even we can develop utility theory without formulation of a utility 
function or writing it in any theorem (Gopal 2007). Although, it is expedient to start 
with utility, to simplify the analysis for introductory purposes. 

5.1.1. Total Utility (TU) 

This show the summation of whole consumed unit of the selected good or service, 
e.g., if a customer consumes ten biscuits, then its whole utility is the summation of 
utility gained from all units of the product (biscuits). 

5.1.2. Marginal Utility (MU) 

It is the accumulation made to the TU by using one more unit of a product i.e., good 
or service (Marshall, 2009). For example, if a buyer consumes tenth unit of product, 
the MU is the utility derived from the 10th biscuits. The difference between these 
two will be the marginal utility. 

Thus, 

MUn = TUn - TUn-1    (5.3) 

In Equation 5.3, MUn = MU of ‘nth good, TUn= Total Utility of n units. 

TUn-1 = Total Utility of n-1 units. 

5.2. Law of Diminishing MU 

Economists (and sometimes philosophers) use the word utility to describe the 
intenseness of satisfaction of one’s goals. Utility is considered to be a quantity 
stronger is the wish, more utility will be gained from extra unit of product. This law 
discusses an ordinary practice of a buyer. If a buyer use further units of good or 
service, the extra utility he gains from this will goes down with each extra. So, this 
rule states that MU declines with the rise in the use of good. When MU declines the 
total utility rises at a diminishing rate.  

It can be established from the previous discussion that instrumental rationality is if 
you select the action that yields highest utility. This shows that you know the results 
of current actions would be. If you are not clear about the results, then, if rational, 
you will weigh the certain potential outcomes of an action by your estimates of their 
probabilities. This causes an ‘expected utility’ of an action, and the standard rule for 
choice under uncertainty. Law of diminishing MU says that as the total quantity of a 
good that you have increases, its MU decreases. 
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Fig. 5.1 
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5.2.1. Assumptions of Law of Diminishing MU  

The law of diminishing MU is true under various considerations and these are 
discussed in the following,  

In the cardinal utility examination, it is considered that the customer is behaving 
rationally and he want to optimize its utility within the circle of his income 
considered. It is considered in the theory that the MU of money based for purchasing 
goods remains constant. If the MU of money varies with the rise or decline in the 
income, it then cannot give precise output quantifications of the MU of the good. 
Another key consideration of this analysis is diminishing MU assumption. It says 
that the utility gained from the successive elements of a good diminishes in a given 
time period. In the early kinds of the theory of consumer behavior, it was considered 
that the utilities of certain goods are not dependent. The total utility of each good is 
additive, 

U = U1 (X1) + U2 (X2) + U3 (X3)………. Un (Xn)   (5.4) 

It is considered, in this law use of goods and services should be consistent. If there is 
gap in the use and consumption of the same units of goods or services, the law may 
not work well. It is also considered that the good consumed is taken in suitable and 
reasonable units. If the units are too small, then the MU instead of falling may 
increase up to a few units. The law validates, if there is no variation in behavior of 
customer, e.g., if a consumer develops his preferences for coca cola each additional 
units of cold drink may increase the MU to a drunkard. It is assumed that there is no 
variation in the customs and tastes, overtime. If there is abrupt variation in fashion 
or taste of a customer, then function will not work well. There should not be any 
variation in the price of that good as more units are consumed, and it should remain 
constant overtime. There are some exceptions or limitations to the law of diminishing 
utility. If there are only two diamonds in the world, the possession of second diamond 
will raise the MU.  
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The law similarity holds true for money. It is correct that more money the man has, 
the greedier he is to get more units of it. Though, the truth is that the MU of money 
decreases with richness but does not drops to zero. So, in nut shell like other rules of 
economics this law is basically about the tendency of consumers but it will work if 
factors are constant. 

 

5.3. Economic Properties of Utility Functions 

Partial information of investor’s preferences can be used with the features of utility 
model. The theorem of expected utility is mainly based on four axioms of investor’s 
behavior. First, utility function is concurrent with more being preferred to less 
(McConnel and Brue 2005). This feature is called no satiation states, that people 
always prefer higher income. The first constraint imposed on a utility function is, it 
has a positive first derivative.  

Second, is the involvement of risk and there can be three consideration, manufacturer 
either avert risk, or he is neutral towards risk or he is ready to seek risk. Aversion of 
risk means, an investor will not accept fair gamble, e.g., a certain return of Rs. 1 will 
be preferred to an equal chance of Rs. 2 or Rs. 0. It shows that we can differentiate 
it w.r.t. wealth, and second degree derivative is negative. The assumption of risk-
aversion means an investor will reject a fair gamble, because the decline in utility 
due to loss is greater than the increase in utility of an equivalent gain. Functions that 
exhibit greater change in value for larger unit changes in an argument are functions 
with positive second derivatives (Hyman 1989). Thus, the acceptance of a fair 
gamble implies a positive second derivative. 

Third rule is about an assumption, how investor likings vary with variations in 
wealth. If an investor enhances the quantity spend in risky assets as wealth goes up, 
then investor is said to exhibit declining absolute risk aversion. If an investor's 
investment in risky assets rests same as wealth vary, that investor is said to show 

Box 5.1 Law of diminishing MU 

“Law of diminishing MU has its application for money value too. Theory 
and practice of taxation is based on this law.  Commonly value of money to 
a rich man is always less than poor man. So, this law becomes the basis for 
taxation system in Pakistan. There is a system of progressive taxation in the 
case of incomes according to which higher incomes are taxed at higher rates 
and lower incomes at lower rate. Thus, the theory and practice of taxation is 
based upon the law of diminishing utility. Price determination, socialist 
view, household expenditures and consumer surplus concept are the 
applications of this concept”. 

Source: Seth (2016) 

 



5.  Utility Theory of Consumption  45 

 

constant absolute risk aversion. If an investor invests less in risky assets as wealth 
upsurges, he is basically absolute risk averter. As explained earlier, certain degrees 
of RA may be linked with certain derivative of utility model. Same findings relate to 
absolute risk aversion. If U'(W) and U"(W) are the first and second derivatives of the 
utility function at wealth (level) W, then it can be used to measure an investor's 
absolute risk aversion. Thus, A'(W) the derivative of A(W) with respect to wealth, is 
a measure of how absolute risk aversion (ARA) behaves with variation of wealth.  

Table 5.1 Economic properties of utility functions 

Condition Definition Property of A'(W)8 

Increasing absolute 
risk aversion 

As wealth increases it holds lesser 
monetary value in risky assets 

A'(W) > 0 

Constant absolute 
risk aversion 

As wealth increases it holds same 
monetary value in risky assets 

A'(W) = 0 

Decreasing 
absolute risk 
aversion 

As wealth increases it holds more 
monetary value in risky assets 

A'(W) < 0 

A�W� �
 !"�#�

!$�#�
      (5.5) 

It is why, if manufacture’s preferences for ARA can be explained if the investor 
preferences are towards ARA, it can be defined as the number of possible options 
necessary to be considered can be reduced more (Equation 5.5). Also, this 
consideration restricts the potential utility functions that can be used to define 
preferences.  

At fourth and last, constraint for utility function is the percentage of wealth invested 
in risky assets. It is not nominal as was discussed earlier, it keeps on varying as wealth 
shocks over time. Relative RA is closely linked with ARA as it referred to the change 
in percentage of investment in risky assets as wealth changes. It refers to the change 
in the absolute amount invested in risky assets as wealth changes. The measure of 
relative RA is given, 

R(W) =
 #!"(#)

!$(#)
= WA(W)    (5.6) 

If R'(W) is the first derivative of W, then R'(W) is less than 0, it shows that utility 
function exhibit declining relative RA. If R'(W) is equal to 0, then the utility function 
is exhibiting constant relative RA. Finally, if R'(W) is greater than 0, then the 
function is said to exhibit increasing relative RA (Equation 5.6). These conditions 
may be summarized as follows, 

 

Table 5.2 Risk aversion conditions 

Condition Definition Property of A'(W )8 
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Increasing relative 
risk aversion 

Percentage invested in risky assets 
declines as wealth increases  

R'(W) > 0 

Constant relative 
risk aversion 

Percentage invested in risky assets 
is unchanged as wealth increases 

R'(W) = 0 

Decreasing 
relative risk 
aversion 

Percentage invested in risky assets 
increases as wealth increases 

R'(W) < 0 

5.4. Budget or Feasible Set 

Consider a customer has a constant amount of money to spend (M). There are two 
goods X and Y, with their prices Px and Py. The plausible selection that can be made 
by the buyer to satisfy his need are, pXx + pYy < M 

Further, consumption will be focused and rule out negative consumption, so x is 
greater than or equal to 0 and y is greater than or equal to 0. This gives a budget set 
or feasible set shown in Figure 5.2. 

Fig. 5.2  

Budget 
Set 

 

 

5.5. The Utility Function 

A utility function is an association between the quantities of items consumed and the 
utility level achieved by the buyer. Utility functions are ways of representing a 
person’s preferences. A utility function may be shown as, 

U =f(Qx, Qy)     (5.7) 

In Equation 5.7, f is the function symbol indicating that U (the utility level) depends 
on the variables within the parentheses. The utility function in the above equation 
presumes that a person’s utility depends only on the amount of commodity X (Q), 
and amount of commodity Y (Q), consumed over a certain period, such as a week. 
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Of course, you can include as many variables as you wish in the utility function. A 
person’s utility level dependent on the quantities of many commodities purchased 
over a period, and on the extent to which a person engages in a variety of activities. 
The simplified utility function in equation can concentrate on the person’s choice to 
explain the quantities of only two economic goods. 

5.6. Indifference Curves 

The preferences of an individual can be shown graphically by asking questions about 
how that person would rank alternatives. The assumptions made about preferences 
guarantee that persons can indicate preference or indifference among alternatives. 
Assume that only two economic goods, X and Y, are available for consumption per 
week. X might be mangoes and Y might be apples. A market basket of goods is a 
combination of X and Y for weekly (or daily, or annual) consumption. The symbol 
Qx is used to indicate the quantity of mangoes in the basket, and Q represents the 
quantity of apples in the basket. This weekly market basket may therefore be 
represented by the coordinates Qx =4, Qy=10. 

Figure 5.3 plots Qy on the vertical axis and Qx on the horizontal axis. The point M1 
on the graph represents the market basket composed of 4 mangoes and 10 apples per 
week. An IC graphs a set of market baskets among which the buyer is indifferent. 
Suppose the buyer is indifferent between the market basket of four mangoes and 10 
apples and another market basket, M2, consisting of five mangoes and six apples per 
week. This second market basket would lie on the same IC as Mi. If the buyer were 
also indifferent between market basket M3, consisting of six mangoes and three 
apples per week, and market basket M1, point M3 would also the on the same IC. 
Market basket M4, consisting of seven mangoes and one apple, is also on the curve. 

Table 5.3 Data for an indifference curve 

Market Basket Qy (Apples per Week) Qx (Mangoes per Week) 

M1 10 4 

M2 6 5 

M3 3 6 

M4 1 7 

An IC for a person represents all those combinations of Qx and Qy that provide the 
person with each point on an IC represents a market basket of goods. The buyer is 
indifferent among all those market baskets on the curve drawn in Figure 5.3 shows 
market basket among which the buyer will be indifferent. Any market basket on the 
curve will provide the same satisfaction. Table summarizes the data on which this IC 
is based. Because, the buyer is indifferent among market baskets on an IC, it can be 
inferred that the level of utility of each basket is the same. An IC, therefore can be 
thought of as showing alternative market baskets of goods that provide a person with 
equal utility. 
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Fig. 5.3 An Indifference Curve 

The assumptions made about preferences imply that ICs for economic goods must 
be negatively sloped. If both X and Y are economic goods for the buyer, the person 
will always prefer more of each good rather less quantity. If confronted with two 
different baskets of goods, X and Y, the buyer will always prefer the basket that has 
more X, if the two baskets have the same amount of Y. Similarly, when two baskets 
have the same amount of X but one has more of Y, the buyer will prefer the one with 
more Y. This also implies that a basket containing more of both goods will be 
preferred to another with less of both. 

In order assess why this shows negatively sloped ICs, imagine the buyer is currently 
consuming the weekly market basket M3. This basket contains 3 apples (the Y item) 
and 6 mangoes (the X item) per week. If 1 apple / week were reduced from the basket, 
the buyer would be made worse off because more is favored to less. So, a market 
basket, M5, consisting of 2 apples and 6 mangoes / week will provide less utility than 
that provided by M3. And, M5 cannot therefore be on the same IC as M1. To return 
the buyer with same IC, the decline in the weekly amount of apple consumed, must 
be offset by the addition of some amount of mango. In general, the reduction of item 
Y by any amount, - ∆QY, from the buyer’s market basket must be replaced with an 
additional amount of item X, +∆QX to remain on a given IC. It follows that the slope 
of ICs for economic items, ratio of ∆QY and ∆Qx will forever be negative, as its 
numerator and denominator will always have not same sign. 
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5.6.1. Indifference Maps 

If both mangoes and apples are economic items, then any market basket that contains 
more of at least one of these items will be preferred to one with less. For example, 
basket M6, consisting of 10 apples and five mangoes / week, is preferred to basket 
M1 because M6 has one more mango than M1 and the same number of apples / week. 
It is now possible to find those market baskets among which the buyer would be 
indifferent when they are compared with basket M6. This allows the tracing of 
another IC. By the same token, an IC could be drawn through the point M5, 
representing a basket of two apples and six mangoes / week. IC could be drawn 
through the point corresponding to any given market basket on the graph. 

If we draw more than one ICs that will constitute an indifference map. An 
indifference map is a way of describing a person’s preferences. A consumer’s IC 
map for mangoes and apples is illustrated in Figure 5.4. The assumptions made about 
buyer preferences for economic items imply that indifference maps have the 
following properties, 

5.6.1.1. Market baskets of items on ICs farther from the origin are preferred 

to baskets on ICs closer to the origin 

It has been followed from the assumption that more is preferred to less, e.g., 
removing apples from market basket labeled M2, make the buyer worse off as they 
are not replaced by mangoes. This would move the buyer to a lower IC, indicating 
less satisfaction. In a basket comprised of market goods, the basket will be selected 
based on amount of good in x and y baskets. In the same way, basket with given 
amount of y will be selected based on amount of x in it. The M1 basket will be 
preferred to any basket on indifference curve in which more amount of x and y will 
be present. All market baskets on the IC going through the point M7 are therefore 
preferred to those on the IC going through M2. 

It can be inferred that market baskets on higher ICs provide the buyer more utility 
than those on lower ICs. This is because the buyer would always select a basket on 
the higher curve over one on a lower curve if nothing constrained the choice. The 
indifference map is really a way of describing a person’s utility function for two 
items. The level of utility of a market basket provided by any combination of items 
X and Y can be inferred by the IC on which it lies. For example, in Figure 5.4 all 
market baskets on the IC labeled U1 provide a level of utility that is less than the level 
provided by market baskets on the curve labeled U2. Similarly, all market baskets 
lying on the IC labeled U provide more utility to the buyer than do baskets lying on 
the curve labeled U3. The farther away from the origin, the higher the utility 
associated with a given IC for economic items. 
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Fig. 5.4 An Indifference Map 

5.6.1.2. ICs cannot intersect 

 To see, why this is so, consider the implications of having two ICs, such as those 
illustrated in Figure 5.5, intersecting. The market basket A is at the point of 
intersection common to both ICs. Because the market basket A is on IC, U1, it follows 
that the buyer will be indifferent between A and B. Similarly, basket C is on curve 
U2 along with basket A. Therefore, the buyer is also indifferent between A and C. It 
must follow that the buyer will also be indifferent between baskets B and C. 

It is easy to see, however, that if both X and Y are economic items, the buyer will 
prefer basket C to basket B. The reason is that basket C corresponds to more of both 
X and Y than does basket B. Reading off the coordinates in Figure 5.5, C has 3 units 
of item Y and 6 units of item X, whereas basket B contains only 5 units of X and 2 
units of Y. Because the buyer cannot simultaneously prefer C to B and the indifferent 
between the two, the intersection of the two ICs implies a contradiction. 

If the market basket represented by point A were on both ICs, U1 and U2, where U2> 
U1, it would imply that the buyer was indifferent between A and B and that he was 
indifferent between A and C. It would follow that the buyer is indifferent between B 
and C. But basket B has less of both item X and item Y than C. It must follow that 
he prefers C to B. This is a contradiction because he cannot simultaneously prefer 
one basket to another and be indifferent between the two. 
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Fig. 5.5 Intersecting Indifference Curves Imply a Contradiction 

5.7. Equilibrium, Measurement of Utility and 

Derivation of Demand Curve 

Budget line can be applied on the customer’s indifference map, as it is illustrated by 
Figure 5.6. This line basically shows the different groups of A and B that buyer can 
achieve with the available sources at given prices A and B. in these possible 
combinations the buyer will prefer the combination that give the greatest satisfaction 
or utility. Precisely, the utility optimizing groups will be the combination lying on 
the maximum achievable IC and this is the buyer’s equilibrium position. 

In graph, the equilibrium of buyer has a position of X, at X the budget line is tangent 
to indifference curve. It is not at point Y because the utility is lower at that point and 
moved the budget line downward shift. Now, buyer can increase the utility by 
increasing the consumption and utility derived from consumption. It is not at point Z 
for the same reason as it is on lower indifference curve. By increasing the budget line 
from B to A it can achieve a higher position at indifference curve map. 

Here, what is point “W” on IC I4? It gives a higher utility than X, point W is after 
and on the outside the standard threshold, i.e., budget line and it is why, it would not 
be achieved by the customer. Point X shows the maximum achievable groups of 
commodities A and B. The tangency is the slope of optimal and achievable IC equal 
the slope of budget line. The slope of IC is the MRS and the slope of budget line is 
the inverse price ratio, the buyer is at equilibrium point and it is at, 

MRS = PB / PA 
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Fig. 5.6 The 
consumer’s 
equilibrium 
position 

 

 

Now for the measurement of utility, there is an important difference between the MU 
theory of buyer demand and the IC theory. The MU theory considers utility as the 
quantifiable item, it says that customer can describe how much extra utility, he or she 
derives from each one more unit of selected items. The buyer needs that facts to find 
out utility optimizing position and that will be the equilibrium point, as shown below, 

&! '( )

*+,-. '( )
=

&! '( /

*+,-. '( /
     (5.8) 

The IC approach implements a less stringent requirement on the buyer. He is required 
to find out which one of the couple give highest utility to him than all other couple 
of A and B. The buyer selects, for example, 6 units of A and 7 units of B will give 
him more or less utility than other combination like, 4 of A and 9 of B. IC utility 
principal did not make it compulsory that the buyer specify how much more 
satisfaction will be attained. 

If we want to derive the demand curve with the fixed price of A. The change in price 
will change the slope of the budget line. This concept can be used to construct a 
demand curve for product B. In Figure 5.7, a portion of Figure 5.6 is reproduced and 
it indicates our basic buyer equilibrium at A. The budget line indicating this balance 
point considers that money income is Rs. 12 and that PA = Rs. 1.50 and PB = Rs. 1.  

The change in price will change the budget line towards left and result in new 
equilibrium level at X at which the budget line is tangent to lower IC (I2). At X the 
buyer buys 5 and 3 units of A and B, and we have information to find out the two 
points on the product B demand curve. X is the point of equilibrium and at X, the PA 

is 1 and 6 units are purchased. PB is 1.5 rupees and units of purchase at this price 
are 3. 

In the Figure 5.7(b), these are shown graphically. Vertical reference lines can be 
dropped from Figure 5(a) downward horizontally at Figure 5.7(b). On vertical axis 
of Figure 5.7(b), we can locate the two chosen prices of B, we can locate the quantity 
demanded and find the points at same demand curve. By changing the price of B is 
aspect of budget line, downward sloping demand curve for B can be constructed. The 
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resulting demand curve will exhibit the law of demand, which is downward sloping 
and showed negative relationship of price and quantity. But, we can have demand 
curve without questionable assumption that buyers can measure utility in unit called 
“Utils”. In this IC method, buyers just compare different couples of their commodity 
A and B and conclude which couple they favor, given their earnings and the prices 
of the selected goods. 

Fig. 5.7 

Deriving the 
Demand 
Curve 
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5.8. Diminishing Marginal Rates of Substitution 

(MRSXY) and the Curvature of Indifference 

Curves (IC) 

MRSXY is the quantity of product Y that the buyer give up to achieve one more unit 
of item X while remaining on a given IC. The MRS measures the willingness of a 
buyer to exchange one item (Y) for each unit of another (X) though not changing the 
utility in this process. The curvature of ICs that have been drawn thus far shows that 
the quantity of Y that a buyer is agree to give for one more unit of X, as more is 
replaced for Y in the buyer’s basket. 

To analyses this, if we move along the indifference curve in Figure 5.8, if a person 
did not get the utility from consumption of a good and not decrease the utility by 
decreasing the consumption than, he will remain at same IC. Now, recall that per 
week consumption of Y will be given up to gain more unit of item ∆QY. The increase 
in weekly consumption will be one unit of X is ∆QY = 1. Y is substituted for X, 
between two points along the IC and it can be written as ∆QY/∆Qx. The slope of IC 
along the pathway at which buyer moves when give up the units of Y for more units 
of X. Slope is negative and MRS is negative number. MRS is the ratio of differences 
in change in quantity demanded of X and Y. 

It is therefore the slope of the IC multiplied by -1, 

Box 5.2 Paradox of value 

“The paradox of value (also known as the diamond–water paradox) is the 
apparent contradiction that, although water is on the whole more useful, 
in terms of survival, than diamonds, diamonds command a higher price 
in the market. The philosopher Adam Smith is often considered to be the 
classic presenter of this paradox, although it had already appeared as early 
as Plato's Euthydemus. Nicolaus Copernicus, John Locke, John Law and 
others had previously tried to explain the disparity. It is not necessary that 
there will be relationship between price and utility. Price on this view is 
related to a factor of production (labor) and not to the point of view of the 
consumer. The best practical example of this is saffron (the most 
expensive spice), where much of its value derives from both the low yield 
from growing it and the disproportionate amount of labor required to 
extract it. Proponents of the labor theory of value saw that as the 
resolution of the paradox”. 

Source: Becker and Murphy (1994) 
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MRSXY - (∆QY /∆Qx)    (5.9) 

The curvature of the IC illustrated in Figure 5.8 implies diminishing MRS of X for 
Y. Now consider, how its slope changes as the buyer substitutes K for Y on the curve. 
A marginal rate of substitution of 4 means that the buyer would be willing to give up 
four apples / week to receive one more mango each week, while remaining on the 
same IC. However, MRSXY = 4 only when the buyer’s market basket contains 10 
apples and four mangoes each week (which are the amounts in market basket M1). 

For example, the buyer has the market basket of items shown by point M2 (six apples 
and five mangoes). The buyer would now be willing to give away only three apples 
by substituting another mango each week while remaining on the same IC. The MRS 
decreases as the buyer moved from market basket M1 to M2 because the IC converts 
flatter as X is exchanged for Y on the same curve. The convex shape of the IC 
therefore shows that, as the buyer’s market basket constitute less apples and more 
mangoes, the number of apples he is willing to sell for more mangoes declines. When 
the buyer has the weekly market, basket represented by point M3 in Figure 5.7, he 
has the opportunity to enjoy only three apples each week but would consume six 
mangoes each week. Under those circumstances, MRS of mangoes for apples would 
be only 2. The buyer would be willing to give up only two apples / week to get 
another mango in the weekly market basket. Table summarizes the data used to 
calculate MRSXY at various points on the IC. 

Diminishing MRS of X for Y made important assumption about the IC shapes. When, 
item X is substituted for Y along the curve, the curve become steeper. The 
preferences will be differing, and implied that differences of amount will be changed 
to exchange for one more unit of good and will not exchange without gaining or 
losing the amounts of satisfaction. MRSxy will tend to decrease as more units of X is 
substituted for Y along any buyer’s IC. Exceptions to this tendency do exist. The 
implications of non-diminishing MRS are considered later. 

The assumption of diminishing MRSXY is reasonable, if we suppose that a given 
basket consist only food items. You will exchange the food for cloth and 
entertainment, if you not change the utility of consumption of food. It is unreasonable 
that a person is willing to exchange large quantity of food with other items. But if 
someone has nothing to eat and have lot of clothes than he can simply change the 
food items with cloth but if someone has no cloth than he will simply forgo a few 
units of food for clothes. However, as your monthly food stock dwindled and you 
obtained more of other items that month, you would become less willing than before 
to surrender food to get one more unit of any other item. 

Along any IC, the amount of item Y the buyer will give up to get another unit of item 
X decreases as X is substituted for Y in the buyer’s market basket. 



56 M. Ashfaq, S.A.A. Naqvi and S.A. Adil 

Fig. 5.8 

Diminishing 
MRSXY 
along an 
Indifference 
Curve 

 

 

Table 5.4 Marginal rate of substitution of X for Y 

Market Basket Qy Qx MRSXY 

M1 10 4  

M2 6 5 4 units of Y / unit of X 

M3 3 6 3 units of Y / unit of X 

M4 1 7 2 units of Y / unit of X 

5.8.1. The Cardinal Approach: MU and the Slope of ICs 

IC analysis does not require that utility be cardinally measurable. It is merely 
necessary to assume that buyers can rank alternatives. This means that utility is only 
ordinally measurable. If utility were cardinally measurable, it would be necessary to 
assume that the consumer could indicate exactly how much utility was received from 
each market basket consumed. If utility were cardinally measurable, it would be 
possible to calculate how much better off the buyer would be when one more unit of 
an item is added to a market basket. MU is the additional utility gained from 
consuming an additional unit of an item or service. Economists often use the term 
MU when discussing the extra benefit that buyers receive from additional items and 
services even though it would be very problematic, if it is not possible to measure it 
(McAfee 2006). 

The MRS is related to the MU along the IC. If we remove some units of Y from the 
market basket, it will make him worse off. The utility loss is ∆QY MUY, where MUY 
is the MU of Y to the buyer. If we replace the change in Y with X units than the 
person will be well of in the same place. The change in utility is ∆QX MUx and there 
is MUX. The change in utility is compensated by the increase in the use of other good. 
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Thus, 

∆QX MUx = -∆QY MUY       (5.9) 

∆QY / ∆QX = MUX / MUY = MRSXY  (5.10) 

The MRS of X for Y is the ratio of the marginal utility of X to the marginal utility of 
Y. The MU of goods will be declined as the number of units of a good will be 
declined. As persons have more of a good over a given period they tend to tire of it. 
For example, the MU you receive from one steak dinner / week might be quite high. 
However, the second steak dinner that week is likely to add less to your total utility 
than the first one. This means that the MU of steak dinners is lower when two instead 
of one are purchased / week, by the time you have had five steak dinners during a 
week, the MU of the dinners is likely to be much lower than when only one had been 
consumed. 
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