INTERMEDIATE MICROECONOMICS
Week 3- Utility
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1.0 OBJECTIVES
· Define what economists mean by utility.
· Distinguish between the concepts of total utility and marginal utility.
· State the law of diminishing marginal utility and illustrate it graphically.
· Discuss Cardinal and Ordinal Utility
· State, explain, and illustrate algebraically the utility-maximizing condition.
· Describe consumer’s equilibrium condition
2.0 INTRODUCTION
Definition
The theory of consumer behavior has been formulated with an objective of utility maximization. Utility refers to the ability of in a good to satisfy the consumer.   
Utility Maximization: - Consumers aim to maximize their total utility subject to their budget constraints. A consumer's budget constraint is determined by the prices of goods and services and their income. To maximize utility, a consumer should allocate their income between different goods and services in such a way that the marginal utility per dollar spent on each good is equal.
Consumer Surplus: - Consumer surplus is the difference between the total amount that consumers are willing to pay for a good or service and the amount that they pay. Consumer surplus represents the extra value that consumers derive from consuming a good or service. Consumer surplus is a measure of economic welfare, as it reflects the benefits that consumers receive from consuming a good or service.
 Utility is a concept in economics that refers to the satisfaction or happiness that individuals derive from consuming goods and services. Total utility and marginal utility are measures of the satisfaction that consumers derive from consuming goods and services.  Utility maximization and consumer surplus are important concepts in consumer theory that help to explain consumer behavior and welfare.
3.0 UTILITY THEORIES
Cardinal and Ordinal Utility
There are several approaches to the study of utility with one theory attaching significance to the magnitude utility and is known as the cardinal utility theory. In this theory the size of the utility difference between the bundles of goods is supposed to have some sort of significance. 
The Cardinalist school of thought postulates that utility is measurable. Various suggestions have been put forward for the measurement of utility. Under certainty i.e. complete knowledge of the market conditions and income over the planning period, some economist have suggested that utility can be measured in monetary terms, by the amount of money the consumer is willing to sacrifice for an additional unit of the commodity. Others have suggested the measurement of utility using subjective units called utils.
Assumptions of the Cardinal Utility Theory
a) Rationality
The consumer is assumed to be rational. i.e., he aims to maximize his utility subject to the budget constraint.
b) Cardinality
That the utility of each commodity is measurable. Utility is a cardinal concept; the most convenient way of measurement is monetary terms. This is the amount of money that the consumer is willing to pay for an additional unit of a commodity.
c) Constant Marginal Utility of Money
This assumption is necessary when money is used as a measurement of utility, the essential feature of a standard unit of measurement is that it should be constant. Therefore, if the marginal utility of money changes as income increases (or decreases) the measuring rod for utility becomes like an elastic ruler, hence becoming inappropriate for measurement.
d) Diminishing Marginal Utility of Commodity
The utility gained from successive units of a commodity diminishes. i.e. the marginal utility of a commodity diminishes as the consumer acquires larger quantities of it. This is the axiom of diminishing marginal utility.
Total utility of a basket of goods depends on the quantities of the individual commodities. If there are n commodities in the bundle with quantities X1, X2, X3,……….,XN .
The total utility is 
U = f (X1,X2,X3……Xn

Ordinal utility theory
This theory formulates the consumer behavior entirely in terms of consumer preferences and utility is seen only to describe preferences by ranking bundles according to utility derived from each bundle. The proponents of this theory recognized that all that mattered about utility as far as choice behavior was concerned was whether one bundle had a higher utility than another but how much higher didn’t matter (ranking was the only matter). Because of this emphasis on ordering bundles of goods, this kind of utility is refereed ordinal utility.
The Ordinalist school postulated that utility is not measurable, but is an ordinal magnitude. That the consumer needs not to know in specific units the utility of various commodities to make his choice. It is sufficient for him/her to be able to rank the various baskets of goods, according to the satisfaction that each bundle gives him. He should be able to determine the order of preference among the different goods. 
The main ordinal approach theories are the indifference curve and revealed preference theories.

4.0 TOTAL UTILITY AND MARGINAL UTILITY
There are two different types of utility:
Marginal utility (MU)
Marginal utility is the satisfaction that a person receives from consuming an additional unit of the same good or service.
If John is drinking his first glass of water and gets 10 units of satisfaction, the marginal utility he derives from the first glass is 10 units. He then has a second glass of water and gets 8 units of satisfaction. The marginal utility he derives from the second glass is 8 units. With the third glass, he gets only 7 units of satisfaction. Thus, the marginal utility he derives from the third glass is 7 units.

Total utility (TU)
Total utility is the aggregate satisfaction a person receives from the consumption of all the units of the same good or service.
Total utility is derived from adding every marginal utility from each additional unit.
Continuing with our previous example, where John derived 10, 8, and 7 units of utility from the glasses of water, the total utility that John would derive is 10 + 8 + 7 = 25 units.
The equation for total utility (TU) is:
TU=MU-1+MU-2 +MU-3 +….MU-N
Where MU-N is the marginal utility from consuming the N-th unit of a good.
	Number of glasses of water
	Marginal utility
	Total utility

	1
	10
	10

	2
	8
	18

	3
	7
	25

	4
	4
	29

	5
	0
	29

	6
	-2
	27



Table 1. Relationship between marginal utility and total utility - 
As the table shows, the marginal utility decreases with the addition of further units, whereas the total utility increases until a certain point. At that point, which is 5 glasses of water, the total utility reaches its maximum and starts declining.




Figure 1 shows the relationship between marginal utility and total utility:


[image: ]

We can conclude the following relationship between MU and TU:
· As the number of units increases, MU decreases, and TU increases.
· When TU reaches its maximum level, MU is 0.
·  At that unit, the marginal utility is 0.
· MU starts to get negative, and TU starts decreasing.



5.0 THE LAW OF DIMINISHING MARGINAL UTILITY
Economists believe that the utility reduces as the consumption of the same product or service increases.
The Law of diminishing marginal utility states that the level of satisfaction for an individual diminishes as the use of the same product increases. Eventually, the consumer either looks for an alternative or stops consuming the product.
According to the law of diminishing marginal utility, the consumption of the first unit gives the consumer maximum utility. Then, the level of satisfaction starts reducing as the units increase. The consumer starts getting negative utility after a particular unit of consumption, which may vary from consumer to consumer.
Example
Suppose Alan is very hungry and decides to eat a hamburger. The first burger satisfies his hunger. However, he is still hungry, so he buys another burger. This further satisfies his hunger. However, not as much as the first burger. He goes on to have a third burger to fill the little hunger he still has and gets fully satisfied. Any further burger will not satisfy Alan's hunger and might be a bit too much for him to eat. It may make him feel too full and may also result in him feeling sick. Thus, the fourth burger may not give any satisfaction to Alan and instead give him a negative utility.
The law of eventual diminishing marginal utility forms the basis of the Marshallian theory of demand. This law says that after sufficient quantity of a good is consumed, consumer experiences diminishing marginal utility from additional units consumed. To put it differently, the law states that after sufficient quantity of a good has been consumed each additional unit of consumption yields less and less additional utility. This law is based on introspection and has the following rationale: when a fewer units of a good are available, a utility maximizing consumer would be using them to satisfying the most pressing (urgent) needs. However, as more and more units of a good become available, the needs to which they are used or put become less and less important and hence yield less and less additional utility.
Suppose that there is water shortage in your residential area, and you get only one tumbler a day, how will you use it? Surely, you will use it for drinking purpose only, and may be for cooking. But suppose, you get one or two additional tumblers a day.
You may then use it for bathing and washing. As more and more water become available you may start using it to satisfy less and less urgent needs, like cleaning your car, watering your garden, and if enough water remains available, you may even involve in water fights - “activities that are far removed from the notion of water as an absolute essential for human survival”. 
6.0 UTILITY MAXIMISATION
Utility maximization means that a consumer will try to get the highest level of satisfaction for consuming something they paid for. The utility may be different for every individual and cannot be stated as a single total unit.
Imagine you are paying a tutor to help you with math five days per week. However, the tutor isn't available at least two or three times per week as initially agreed. Would you be happy with that? Would you be satisfied with the tutor and willing to pay the same price? The answer is generally no. If someone is paying for five days a week tuition fee, they will expect to receive the tutoring hours they paid for. This is utility maximization.
However, even though consumers wish to have the maximum utility from the consumption of a product or service, sometimes they may have to make other choices due to constraints. 
Constraints on consumer choices
1. Limited income
Even though someone may fancy having the best of all products because it gives them the highest satisfaction, limited income may stop them from buying it.
2. A given set of prices
Some individuals like some products or services more than others. However, they may opt for a substitute or a similar product due to the set of prices. Although they will get the maximum utility from consuming the high-priced goods, they may not be willing to pay the given set of prices. Thus, they will look for alternatives.
3. Budget constraints
Consumers’ choices are subject to their budget constraints. Budget refers to the total amount of money an individual is willing to spend, save, and borrow. Budget constraints can also be understood as limited income.
4. Limited time
Consumers may face the constraint of availability of time, when making choices.
Suppose an individual is willing to get the goods currently on sale. However, they could not go to the store to buy the goods on time for the sale. They will not enjoy the maximum utility they would have gained if they purchased the good when the price was affordable for them.
The importance of margin when making choices
Economists say that most choices are made at the margin. The margin is the current state at which an individual is making choices. Margin helps the consumers decide how much they will gain or lose with the extra unit of a good or service. Hence, the consumer’s buying decision is on the margin.
Margin is important for these reasons:
i. Decision on the quantity to consume-It is the point at which an individual decides whether to consume more or less of a given good or service.
ii. Determination of utility-The margin determines the benefit that a consumer may receive by consuming an additional unit of a good or service. Therefore, it helps in deciding whether to consume additional units.
iii. Understanding consumers’ total marginal utility also lets the supplier decide whether the consumer will buy further goods or services.


7.0 THE UTILITY FUNCTION
 A utility function is a way of assigning a number to every possible consumption bundle such that more preferred bundles get assigned larger numbers that less preferred bundles. A utility function is a way of to label indifference curves. Since every bundle of an IC must have the same utility, a utility function is a way to assign number to the different indifference curves in a way that higher ICs get assigned larger numbers. If ICs containing more preferred bundles get a larger label than indifference curves containing less preferred bundles, the labeling will represent the different preferences. 
However, not all kinds of preferences can be represented by a utility function for example, suppose a consumer had intransitive preferences so that A > B > C > A. 
Then a utility function for these preferences would have to consist of numbers U(A), U(B) and U(C)  such that U(A) >U(B) > U (C) U(A), which is impossible.
Examples of Utility Functions 
1.Perfect Substitutes goods 
Preferences for perfect substitutes are represented by linear utility functions of the form-
 U (X 1X2) = α X1 = β X2  
[bookmark: _Hlk146569207]Where∞ α, β > 0, numbers that measure the value of goods 1 and 2 to the consumer, by plotting all the points (X1X2) such that U(X1X2) equals a constant, yields a linear indifference curve with a slope -α/β. For every different value of a constant, there is a different IC, but having a similar slope of  -α/ β  . Each represents utility functions which are monotonic transformations to each other. 
The graph below shows ICs for perfect substitutes goods X1 and X2.
[image: ] 

2. Complementary goods  
These goods used together. The preferences for complementary goods take utility functions of the form.  U (X1 X2) = min (X1 X2) = Min (α X1, βX2).
Where a and β are positive numbers that indicate the proportion in which the goods are consumed, e.g. αx 1 < β X 2, then U (X1X2 = αX1) if α X1 > β X2 then U (X1X2) = bX2.
 Any monotonic transformation of this utility function will describe the same preferences which are presented by L – shaped ICs. 
The graph below shows ICs for complimentary goods X1 and X2.[image: ]

3. Imperfect Substitutes 
  Imperfect substitutes have an additive utility function which implies that a consumer will yield some level of utility even by consuming only one of the goods.  However, many cases are such that some level of utility is only possible when a combination of the goods is consumes, i.e., no amount of utility is achievable from consuming zero amount of one good. 
Such goods are said to be imperfect substitutes and their preferences take multiplicative form of utility functions.
 
α/β ( X 1 X 2 )= Xa 1     X2 b

This kind of a function is referred to as a Cobb – Douglas utility function. It yields a convex monotonic indifference curve and are said to be well behaved.
It is the most useful preference in presenting algebraic examples of the economic ideas. A monotonic transformation of the Cobb – Douglas utility function above will represent the same preferences as. 
The graph below shows a family of ICs for imperfect substitutes X1 and X2.

[image: ]
8.0 MARGINAL UTILITY AND MARGINAL RATE OF SUBSTITUTION   
Consider a consumer consuming bundle (X1X2). The amount by which the total utility changes U (X1X2) when an extra unit of a good is consumed is the marginal u utility with respect to the good.  Suppose an extra unit of good is consumed such that total utility changes from U(X1X2) to U (X1 + ∆X1, X2) the MU of good 1 is written as: 

Mu=∆X1/∆X2=U (X1+∆X1, X2-U (X1, X2)/ ∆X1

It measures the rate of change in utility (∆U) associated with a small change in the amount of good 1 (∆X1). Therefore, to calculate the change in utility associated with a small change in consumption of good 1, we can multiply the change in consumption by the MU of the good.  

[bookmark: _Hlk146529039][bookmark: _Hlk146528875][bookmark: _Hlk146529443]∆U = ∆MU1 ∆X1 
 Similarly, ∆MUx = ∆U/∆X2 = U (X1 + ∆X1 X2)-U (X1, X2 )/  ∆X1 

[bookmark: _Hlk146529864]Recall that the MRS measures the slope of the IC at a given bundle of goods. Consider now a change in the consumption of each good (∆ X1 ∆X2) that keeps utility constant, i.e.  a change in consumption that moves us along IC, then MU1 ∆X1 + MU ∆X2 =∆ U  
 Solving for the slope of the IC we have,
MRTs=∆X2/∆X1= -MU1/MU2
But ∂U= 0 since utility does not change along the indifference curve.
MUX1 ∆X1 = - MUX2 ∆X2
[bookmark: _Hlk146530881][bookmark: _Hlk146530047]      -∆X2/∆X1= MUX1/ MUX2
The slope is negative since to get more of one good, lesser units of the other good must be consumed in order to keep the same level of utility. For example if 

∆X2/∆X1 = -MU1/MU2 = - 2

Give up 2 units of good 2 to consume extra unit of good 1.


[image: ]

9.0 CONSUMER EQUILIBRIUM  
This section concentrates with putting together the budget line and the theory of preference to examine the optimal choice of consumers. We have noted that the economic model of consumer choice is that consumers choose the best bundle they can afford, i.e., the consumers choose the most preferred bundle from their budget set.
Let us assume that a consumer is consuming only two goods X1 and X2
 The utility which she receives from consuming X1 and X2 is given by the utility function.
 U=f (X1, X2) and satisfies the property of eventual diminishing marginal utility. 
The consumer has a given money income to be spent on these two goods during the period we are analyzing her behavior. She cannot influence the prices, P1 and P2, of the goods, through her own action. Prices are given as parameters in decision-making(consumption) as this consumer is one of the numerous consumers demanding X1 and X2. Thus, she has no market power. Since she is required to spend her entire income on X1 and X2, the budget equation is given as,
M = P1X1 + P2X2
Where M is her nominal income. Since the consumer is a utility maximiser, her consumption problem can be formulated as follows:
Maximize
U = f (X1, X2)
subject to the budget constraint
M = P1X1 + P2X2
By using the Marshallian Equi-Marginal Principle (which is based on the Lagrange Multiplier Technique), we get the equilibrium condition,
MU1/ P1 = MU2/ P2 = λ
This is the first order condition (necessary) for achieving equilibrium. 
The second order condition (sufficiency) of equilibrium is given by the law of eventual diminishing utility. The second order condition will be automatically fulfilled so long as the marginal utility schedules for each good MU1 and MU2 are both downward sloping. It must be noted that whenever a consumer maximizes utility, equilibrium is said to be attained.
The equilibrium condition asserts that to maximize total utility [U = f (X1, X2)] an individual consumer must equalize the ratio of marginal utility to price for each good and which in turn must be equal to constant marginal utility of money. In other words, to obtain maximum total utility a rational consumer must equalize the marginal utility per USD of expenditure on each line of expenditure (that is, on each and every good).
This relationship represents the consumer’s equilibrium condition. A consumer attains equilibrium when she maximizes total utility from consuming X1 and X2. The equilibrium condition can also be stated in an alternative form:
MUI / MU2 =P1/ P2 ... (1)
The ratio of marginal utilities of goods X1 and X2 must equal the price ratio of the same two goods. This in turn, must equal marginal utility of money, which is constant by assumption.
Condition (1) above is the famous Marshallian law of the equi-marginal utility. It can be shown that if the ratio of marginal utility of the two goods is not equal to the price ratio, then without spending more in the aggregate, just by re-allocating the given amount of money income as between the two goods X1 and X2, the consumer can increase her total utility from consumption.
An Example
The following table gives an individual’s marginal utility schedules for goods X1 and X2. If the prices of X1 and X2 are USD 2.00 each and that the individual has USD 20.00 of Income, which she spends on X1 and X2, what is the individual’s equilibrium purchase of X1 and X2?


	Q
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	MU1
	16
	14
	11
	10
	9
	8
	7
	6
	5
	3
	1

	1MU2
	15
	13
	12
	8
	6
	5
	4
	3
	2
	1
	0



The solution: The individual’s equilibrium purchase is given by the conditions.
 MU 1/P1 = MU2/P2 and the budget constraint must be fully satisfied. From the above table we derive the following-
	Q
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	MU1/P1
	8
	7
	5.5
	5
	4.5
	4
	3.5
	3
	2.5
	1.5
	0.5

	MU2/P2
	7.5
	6.5
	6
	4
	3
	2.5
	2
	1.5
	1
	0.5
	0



At X1 = 6 
MU1 / P1 is 4
 At X2 = 4 units  
MU2/ P2 is 4
Hence MU 1/ P1 = MU2/ P2 = 4
The amount spent is P1X1 + P2X2 which is USD 20.00 (2*6+2*4 = 12 + 8). Money income is also USD 20.00. Hence, the budget constraint is satisfied. The equilibrium purchase is X1 = 6 units and X2=4 units.
Since MU 1 falls from 16 to 1 as X1 increases from 1 to 11 and MU2 declines from 15 to zero as X2 increases from 1 to 11, the second order condition is also fulfilled.
When there is more than one combination of two goods (X1, X2) at which the equ-marginal principle holds, one must take recourse to the budget constraint to obtain the equilibrium combination and all other combinations violating the budget constraint have been rejected.
It should be noted that when the consumer consumes n goods, the law of equi- marginal utility would then read as:
MU1/P1 = MU2/P2 = MU3/P3=...... =...MUn/Pn = λ (the marginal utility of money)
with the second-order conditions (the law of eventual diminishing marginal utility must
hold for each of the n goods).

10.0 SUMMARY
· The utility of a good or service is determined by how much satisfaction a particular consumer obtains from it. Utility is not a quality inherent in the good or service itself.
· Total utility is a conceptual measure of the number of units of utility a consumer gains from consuming a good, service, or activity. Marginal utility is the increase in total utility obtained by consuming one more unit of a good, service, or activity.
· As a consumer consumes more and more of a good or service, its marginal utility falls. Utility maximization requires seeking the greatest total utility from a given budget.
· Utility is maximized when total outlays equal the budget available and when the ratios of marginal utility to price are equal for all goods and services a consumer consumes; this is the utility-maximizing condition.
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