









[bookmark: bookmark0][bookmark: bookmark1]Utility AnalysisLearning Objectives

The students will be able to understood the following objectives after the
completion of this unit.
Meaning of utility, total utility and marginal utility
Law of diminishing marginal utility, law of equi-marginal utility and consumer's surplus	
2.1 Utility
2.1.1 Concept of Utility, Total Utility and Marginal Utility
When a consumer consumes a commodity he derives some benefit in the form of satisfaction, satisfaction of his want. This benefit or satisfaction experienced by the consumer is referred to by economists as utility. The term ‘utility’ was given by the Austrian economist Stanley Jevons.
Utility is the want satisfying power of a commodity. It is a subjective entity and varies from person to person, time to time and place to place. It should be noted that utility is not the same thing as usefulness. Even harmful things like cigarette may be said to have utility from the economic standpoint because people want them and use them.
2.1.2 Marginal Utility
It is defined as the addition made to total utility by consuming one more unit of a commodity. In other words, it is the ratio of change in total utility with the change in total consumption units of a commodity.
Mathematically,
MU = Marginal Utility
where, A = Change
TU = Total utility
Q = Total consuming unit
Alternatively, marginal utility is expressed as
MU = TU –Tun-1
where,
MUn = Marginal utility of nth units
TUn = Total Utility of nth units
TUn l = Total utility of (n-l)th units.
Marginal utility is of three types:
i. Positive Utility: When the total utility increases with the consumption of each additional unit of the commodity, then the marginal utility derives in a positive form even if it is decreasing. It is called positive utility.
ii. Zero Utility: It is defined as no addition to total utility by the consumption of an additional unit. When the total utility reaches maximum and constant by the consumption of a commodity, then the marginal utility becomes zero.
iii. Negative Utility: When the total utility decreases with each successive unit of the commodity, the marginal utility becomes negative.
2.1.3 Total Utility (TU)
It refers to the total satisfaction derived by the consumer from the consumption of a given quantity of goods. In other words, the total utility is the aggregate of marginal utilities.
Mathematically,
TU = ZMU
or, TU = MU, + MU9 +	+	MU
where,
∑ = Summation
TU = Total utility

MU= Marginal utility derived from 1st unit.
MU2 = Marginal utility derived from 2nd unit
MUn = Marginal utility derived from nth unit
2.1.4 Relationship between Total Utility and Marginal Utility
	Units of Goods
	Total Utility
	Marginal Utility

	1st
	12
	12
	

	2nd
	21
	9
	

	3rd
	27
	6
	Positive Utility

	4th
	30
	3-
	

	5th
	30
	0] Zero Utility

	6th
	27
	-3 ] Negative utility



The relationship between total utility and marginal utility can be illustrated with the help of the given table and Fig. 2-1.
i. According to above table and figures, when the consumer consumes the first unit of a commodity, both total and marginal utility obtained from that unit is equal, i.e. 12 units.
ii. When the consumer gradually increases the units of the commodity consumed such as 2nd, 3rd and 4th units, the total utility accruing to the consumer goes on increasing at a diminishing rate (i.e. 21, 27 and 30 units, but the marginal utility derived from such units goes on diminishing (i.e. 9, 6 and 3 units)
iii. When the consumer consumes 5th unit of same commodity, the total utility is maximum and constant, but the marginal utility becomes zero. This stage reflects the point of satiety.
iv. If the consumer continues to consume another additional unit of the commodity beyond the point of satiety (say, 6th unit) the marginal utility accruing from such a unit becomes negative and the total utility beings to fall.
3.3 Law of Diminishing Marginal Utility
This law was first developed by H.H. Gossen and it was further developed by Alfred Marshall. The law stated that when an individual consumer consumes more or more units of a commodity, the utility obtained from each successive unit of the commodity goes on falling, but total utility increases at a decreasing rate.
According to Marshall, “The additional benefit which a person derives from a given stock of a thing diminishes with every increase in the stocks that he already has. ’’ In other words, if an individual consumer takes more units, the extra utility or satisfaction that he derives from an extra or successive unit of the goods goes on falling.
This law stated that while the wants of a human being are virtually unlimited, each single want is satiable at a certain period of time. Therefore, as an individual consumer consumes more or more units of a commodity, the intensity of want for the commodity goes on falling. When a consumer goes on consuming several units of the same commodity, he will ultimately reach a point where he does not like to take any more unit of the commodity. This point is known as the point of maximum satisfaction or point of satiety. At a point of satiety the marginal satisfaction (or utility) becomes zero. If the consumer consumes more beyond the point of satiety, he will get disutility or dissatisfaction. In the process of consuming more units of the same commodity, only the marginal utility declines and not the total utility. The total utility goes on increasing at a diminishing rate and becomes maximum and constant at a point where the marginal utility becomes zero. After that point the total utility also begins to decrease.
This law can also be explained by the following schedule:

Utility Schedule
	Unit of Commodity
	Total Utility (TU)
	Marginal Utility
(MU)

	1
	20
	20

	2
	35
	15

	3
	45
	10 Positive utility

	4
	50
	5 

	5
	50
	0 ] Point of satiety

	6
	45
	-5 ] Condition of disutility



According to the above schedule, when a consumer consumes 1st unit of the commodity, MU and TU are both equal to 20. It is the initial stage of utility which is higher. If he continuously consumes 2nd, 3rd and 4th units of the commodity, MU goes on falling from 15 to 10 to 5, respectively. But TU increases at a diminishing rate from 35 to 45 to 50. In this consumption process, if he consumes 5th of the same commodity, he obtains zero marginal utility and maximum level of total utility (i.e. 50). It is called point of satiety, which implies the rest condition. Because if he again consumes the extra unit (i.e. unit 6), MU becomes negative (i.e. -5) and TU also decreases from 50 to 45. It is the condition of disutility.
In Fig. 2-2, the units of commodity and the marginal utility are measured on X-axis and Y-axis respectively. According to the diagram, UU1 is the marginal utility curve which is formed by the summation of different points (which refers the relation between units of commodity and their marginal utilities) A, B, C, D, E and F, respectively. In other words, UU1 is a locus of different points representing the relation between units of the commodity and their marginal utility. It slopes downwards to the right, indicating that when the consumer consumes more or more units of the same commodity, the margin utility obtained from each successive unit goes on diminishing and also becomes negative
Point A lying on the UU( curve reflects the initial utility which is more. Point £ refers to the point of satiety or full satisfaction of the consumer because at this point, Ivpj is equal to zero. Point F refers to the condition of disutility because at this point, MU is  negative.
[bookmark: bookmark2][bookmark: bookmark3]Assumptions
This law hold good only when the following assumptions are satisfied:
i. Homogeneity
All units of the commodity consumed are homogeneous (i.e. identical) in quality and quantity.
ii. Continuity
The consumption process is continuous at a given time, i.e. units are taken one after another without any interval of time.
iii. Reasonability
All units of goods are reasonable.
iv. Constancy
There is no change in price, income, taste, preference or fashion of the consumer until the time when the consumer could not obtain full satisfaction from the first goods.
v. Rationality
The consumer is assumed to be a rational economic man.
vi. Cardinal Measurement of Utility /
Utility can be numerically expressed with the help of a measuring rod of money.
vii. Constant Marginal Utility of Money
Marginal utility of money remains constant whatever be the level of consumer’s income and each unit of money has utility equal to one.
[bookmark: bookmark4][bookmark: bookmark5]Exceptions
By obeying the above assumptions, in some cases, the consumer finds that this law does not apply. These exceptions are as follows:
i. Rare Things
This law does not apply to rare things or curious things like old coins, rare paintings, diamonds, stamps etc. It is because the consumer has to sacrifice more time, money and effort to collect these things. Thus, MU from each successive unit goes on increasing.
ii. Consumption of Goods at First Time
When a consumer consumes a commodity for the first time, he may get an increasing marginal utility, for some time. This may be the case with a man who has seen the television for the first time in his life.
iii. Marginal Utility of Money
Marshall assumed that the marginal utility of money remains constant or does not go on falling. But, in practice it goes on increasing if an extra unit of money is spent.
iv. Craze
Persons who have a craze for books, music or poetry, may obtain more or more utility by the successive units of those things.
v. Use of Intoxicants
If a person is habituated to use alcohol or other intoxicants, then the utility from the commodity may increase because of the change in his mental condition due to the use of alcohol or intoxicants.
[bookmark: bookmark6][bookmark: bookmark7]Importance of the Law
The law has great importance in economic theory. It has both theoretical and practical importance in every field. It forms the basis for a number of economic policies. The importance of the law can be expressed on the basis of the following factors:
1. In Taxation
This law has great importance in the determination of tax. The principle of progressive taxation is based upon this law. According to its principle, the rich people are heavily taxed than the poor people. This is because the marginal utility of money is less to the rich than to the poor.
2. Basis of other Laws
There are various laws in economics. They are based on the law of diminishing marginal utility. So this law is an important basis of other laws, e.g. law of demand, law of substitution, consumer’s surplus, etc.
3. Value in-Use and Value in-Exchange
We can explain the difference between value in-use and value in-exchange with the help of this law. There are some commodities without which we cannot even hope to survive, such as air, water, etc. But they are not scarce. So they have only value in use. On the other hand, there are some articles, which are not important from the point of survival but have value in exchange like gold, silver, etc. This is so because
the article which has value in use has less marginal utility.
4. Price Determination
It is important from the point of fixation of price. If the stock of the commodity increases, the utility decreases. So the producer has to sell it at lower price.
5. Socialism
Socialists want equal distribution of wealth. For this they would like to transfer some part of wealth from the rich to the poor. To the rich people the marginal utility of money is less, whereas to the poor it is greater. The society will gain if the distribution of income is equal.
2.3 Law of Equi-Marginal Utility
In consumption, we have various laws and the Law of Equi-Marginal Utility is one. This law is totally based upon the law of diminishing marginal utility. This law was first explained by the German economist, H.H. Gossen. So this law is also known as Gossen’s second law (first law is LDMU). After Gossen, Dr. Alfred Marshall developed the law in a descriptive manner; so like LDMU, this law is known as Marshallian Utility Analysis.
As we know, human wants are unlimited and the means to satisfy these wants are limited. Man cannot fulfill all his wants. So every rational consumer will try to achieve a maximum level of satisfaction with limited resources. For this, he has to follow this law.
According to Marshall, “If a person has a thing which he can put to several uses, he will distribute it among these uses in such a way that he has same marginal utility, for it had a greater marginal utility in one use than in another, he would gain by taking away some of it from the second use and applying it to the first.”
This law is based on the following assumptions:
a)  Two or more goods are taken to be consumed in a given period of time.
b) Consumer has a given money income and he has to spend his whole income on consumption of selected goods.
 c) Consumer who seeks to maximize his satisfaction must be rational.
d)  Consumer has no control over the price of the commodity, but the prices of selected goods are given.
e)  Wants are comparable, substitutable and complementary.
f) Goods are divisible and all units of the commodities are homogeneous.
g) There is application of law of diminishing marginal utility of money.
In other words, other things being equal, consumer gets maximum total utility by spending his given income, when he allocates his expenditure to the purchase of different goods in such a way that marginal utility derived from the last unit of the money spent on each item of expenditure tends to be equal. For this, he has to spend his limited resources rationally by comparing the utility obtained from each unit of goods he spends more his income for that unit which provides higher utility and leaves for that unit which provides less utility.
The consumer can receive maximum satisfaction by applying the proportional rule which indicates that the consumer reaches equilibrium when the weighted marginal utilities of selected goods are equal with the marginal utility or money.
By using proportional rule, the consumer equilibrium is explained as follows:
MUX _ MUy	MUn 
px -“PT	==K
where,
MUx = Marginal utility of x good
Px = Price of x good
MUy = Marginal utility of y good
Py = Price of y good
MUn = Marginal utility of n good
Pn = Price of nth good
K = Marginal utility of given money income
Let us assume that a consumer has a given income of Rs. 19. He wishes to spend this entire income on different goods, say x and y goods. The prices of these goods are Rs. 2 per unit of x and Rs. 3 per unit of y.
The consumer has a definite scale of preference as revealed by the marginal utility schedule given below:
	Units:
	1
	2
	3
	4
	5
	6

	MU:
	12
	10
	8
	6
	4
	2

	MU:
	X	
	6
	5
	4
	3
	2
	1



The consumer is rational and seeks maximum satisfaction. Now the question is how would the consumer spend his Rs. 19 so that he derives the maximum satisfaction from the selected goods?
According to the given table, consumer reaches at his equilibrium when he spends Rs 10 on purchasing 5 units of X good and Rs on purchasing 3 units of Y good. At this condition, MUX (4) = MUY (4). As a result, the consumer gets maximum satisfaction, i.( 55 utils [(TUX = 12+ 10 + 8 + 6 + 4 = 40) + TUY = 6 + 5 + 4-15].
But if he does not follow the rational expenditure process and consumes 6 units c X good and 2 units of Y good he gets satisfaction equals to 53 utils (12 iu 8 + 6 +. + 2 + 6 + 5), which is less than 55.
No content is beneficial except the first one which provides greater satisfaction thai any other content. So, to maximize his satisfaction, he has to equalize marginal utilitie obtained from the two goods.
In the figure, units of goods are measured on the X-axis and their marginal utility on the Y-axis. UU, is the curve marginal utility curve for apple and VV' is for orange. The consumer is in an equilibrium situation when he consumes 4 units of apples (OF units) and 3 units of oranges (OC units). In this situation he has maximized his satisfaction because MU’s of both goods and MU of money are equal, i.e. CD = FE=MU . If he wants to consume one more unit of apple, his TU increases by the area EFGH, but to gain this area, he has to decrease one more unit of orange, i.e. he has to lose the area ABCD which is greater than the area of gain EFGH, which is not beneficial to him. So he cannot choose the second content and the first one is the only one equilibrium condition. He has been maximising the satisfaction or TU by the given budget.
If he does not follow this type of consuming process, the consumer cannot obtain maximum satisfaction. In otherwords, when he follows the rational spending process only the’ he can maximize his satisfaction. So this law is termed as ‘law of maximum satisfaction’.
In this law, in order to maximize satisfaction, he has to substitute those units of another goods which provide greater satisfaction (1st, 2nd, 3rd units of oranges) for those units of first goods (say, 5th, 6th and 7th units of apples) which provide him lesser satisfaction.
[bookmark: bookmark8][bookmark: bookmark9]Importance
The law has great importance in every field of Economics. This law is applicable to various branches of economic theory relating to consumption, production, exchange, distribution and public finance.
1. In Consumption
Every rational consumer wants to have maximum satisfaction from his limited income. For this, he has to substitute a thing of greater utility for another of lesser utility. This substitution has to be made till the marginal utilities are equalized. In this way the consumer satisfaction is maximized.
2. In Production
The producer also wants to have maximum profit by producing more units of a product. To get maximum production, the producer has to substitute one factor for another. He will substitute a factor of greater marginal productivity for another of lesser marginal productivity till the marginal productivity is equal.
3. In Exchange
This law is important in the field of exchange also. Exchange is nothing but the substitution of one thing for another. Exchange takes place because of the differences in the utility of two commodities. The exchange goes on till the marginal utilities of the commodities exchanged are partially the same to both.
4. In Distribution
This law is also important in distribution. The factors of production receive rewards in terms of rent, wages, interest and profits. They are determined according to the law of marginal productivity. The factors of production will be employed in the process of production till the payments to them are equal to their marginal productivity.
5. In Public Finance
It has great importance in the field of public finance also. Public finance is the science of government’s income and expenditure. The government tries to get more income by levying taxes. The government should levy the tax in such a way that the marginal burden will be the same. If the government charges more tax on the rich than on the poor, then the burden of tax may be equal. Similarly, the expenditures on different works have to be made in such a way that the marginal utility from those works will be the same for all.
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Although the law of substitution has great importance in every field of economics, it is not free from criticisms. It has been criticized on the following grounds.
1- Consumer’s Ignorance
A consumer gets maximum satisfaction if he is rational. Sometimes the consumers are ignorant of how to get maximum satisfaction from their money. The consumers cannot judge where utility is higher or lower if they are ignorant. In this case, the consumers cannot get maximum satisfaction from their purchases.
2. Indivisibility of Goods
The law has been criticized on the ground that some durable goods are not divisible into smaller units. In this case, we cannot substitute one type of good for another. So this law cannot be applied effectively.
3. Customs and Traditions
While spending his income, the consumer does not always think about utility. The consumer has to spend his income on some specific goods because of customs and traditions. The amount of money spent for a festival may give more satisfaction if it is used for some other purposes. But he will be compelled to spend it for a festive or religious purpose.
4. Change in Price
In open economy, the price of goods and services are unstable. In this case, the consumer may not be able to adjust his expenditure on commodities.
2.4 Consumer's Surplus
The concept of consumer’s surplus was first formulated by the French engineer, Dupit, in 1844 to measure the social benefits of public goods. But the concept of consumer’s surplus was based on the measurability and interpersonal comparision of utility. Consumer’s surplus is simply the consumer’s feeling that he is deriving more satisfaction from the consumption of a good from than the amount of sacrifice he makes in money terms while getting it.
According to Marshall, "The excess of the price which he (the consumer) would be willing to pay rather than go without the thing over that which he actually does pay is the economic measure of this surplus satisfaction. ”
According to Penson, The difference between what we would pay and what we I have to pay is consumer’s surplus. ”
In other words, the consumer’s surplus can be measured in monetary units and is equal to the difference between the amount of money that a consumer actually pays to buy a certain commodity, say x, and the amount that he would be willing to pay for this commodity rather than to go without it. In short, consumer’s surplus is the difference between the price that one is prepared to pay and the price that he actually pays for a particular product.
The concept of consumer’s surplus is derived from the law of diminishing marginal utility. As we know from the law, the more of a thing we have, the lesser marginal utility it has and vice versa. In other words, as we purchase more of a thing, its marginal utility goes on diminishing. Thus, a consumer is ready to pay a high price for less of a thing and low price for more of a thing. In other words, consumer determines his willingness to pay on the basis of the marginal utility of a commodity. Since the price is fixed for all the units of the good he purchases (except for one at margin) he gets extra utility. This extra utility, or extra surplus for the consumer is called consumer’s surplus. In short, consumer’s surplus = Potential price (What a consumer is ready to pay) - Actual price (What he actually pays)
CS = Total utility - the total amount of money spent
In symbolic term,
CS = TU-PQ
where,
CS = Consumer’s surplus
TU = Total Utility (or willingness to pay)
P = Per unit price
Q = Total units of consuming goods
The measurement of consumer’s surplus is explained with the help of following schedule.

	Units of x
	Marginal Utility
	Price (Rs.)
	Surplus

	goods	J
	(Willingness to Pay) - Rs
	(Actual Pay)
	(Rs.)

	1
	8
	2
	8-2 = 6

	2
	6
	2
	6-2 = 4

	3
	4
	2
	4-2 = 2

	4
	2
	2
	2-2 = 0

	Q = 4
	TU = 20
	P = 2
	20-8 = 12



According to the above schedule, when consumer’s consumption goes up from the 1st unit to the 2nd unit, his marginal utility falls from Rs. 8 to Rs. 6. Similarly, his marginal utility goes on diminishing as he increases his consumption of goods x. Since the marginal utility for a unit of goods indicates the price, the consumer is willing to pay for that unit, and since the price is assumed to be fixed at Rs. 2, the consumer enjoys a surplus at every unit of the purchase above the 4th unit. Thus, when the consumer is purchasing 1 units of x, the marginal utility is 8 and the price is Rs. 2. Thus, he derives a surplus of Rs. 6. This continues and he enjoys surplus equal to Rs. 4 and Rs. 2 respectively from the 2nd and 3rd units. When he buys the 4th unit, he gets zero surplus.
Thus,
CS = TU - PQ
Here, TU = 20, P = 2, Q = 4
CS = 20-2 x4 = 20-8 = 12
The Concept of consumer’s surplus can be explained with the help of following figure.
In Fig. 2-4, units of goods and their marginal utilities (price) are measured on the X-axis and the Y-axis respectively. DD1 (MUC) is the marginal utility (or demand) curve, which slopes downwards, indicating that as the consumer buys more units of the commodity, its marginal utility falls. The marginal utility shows the price which a person is willing to pay for the different units rather than go without them. According to the figure,
Total purchased quantity (Q) = OQ (PB)
Per unit market price (P) = OP (BQ)
Actual price paid (PQ) = OP * OQ = Area of OPBQ
Total Utility (TU) = £MU = Area of ODBQ
CS = TU-PQ
= Area of ODBQ - Area of OPBQ
= Area of PDB (shaded area)
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The law has been criticized on the following grounds.
1. Availability of Substitute
The consumer’s surplus derived from a commodity is affected by the availability of substitutes.
2. Necessities
In the case of basic goods (necessities), the marginal utilities of the earlier units are infinitely large. In such a case the consumer’s surplus is always infinite.
3. Cardinal Measurement of Utility is Not Possible
It is very difficult to measure the marginal utilities of different units of a commodity consumed by a person in numerical form. Hence, the consumer’s surplus cannot be measured.
4. Prestige Related Goods
There is no simple rule for deriving the utility of articles e.g. diamonds which are used for prestige.
5. Marginal Utility of Money
This theory is based upon the unrealistic assumption of constancy marginal utility of money. But the marginal utility of money changes as purchases are made and the consumer’s stock of money diminishes. Thus, consumer’s surplus cannot be measured in terms of money.
Importance
This law has both theoretical and practical importance in the field of economics. They are explained below:
1 	To a Monopolist
The concept is helpful to a monopolist in pricing his product. A monopolist can charge different prices from different consumers according to the surplus earned by them.
2. Difference in Value in Use and Value in Exchange
The concept draws attention to the fact that the total utility derived from the consumption of a thing is usually greater than the price paid for it. Thus, it is possible to distinguish between value-in-use and value-in-exchange. It helps in the assessment of enjoyment of real income.
3. Basis of Welfare Measurement
The concept is considered as the best index for the measurement of welfare of the society. The level of economic development and economic well-being of the people is considered to be higher in those countries where the consumer’s surplus is more.
4. Useful to a Finance Minister
The concept is helpful to a finance minister in taxing on various goods. A tax generally raises prices and reduces consumer’s surplus. Against this disadvantage can be set off the advantage accruing to the government in the form of revenue. If the gain is less than the loss of consumer’s surplus, the tax is a bad tax; if the converse obtains, it is a good tax.
5. Pricing of Public Utilities
The concept is useful in pricing the public utilities such as river bridges, railway, public telephone, drinking water etc.
6. Useful in International Trade
The concept is also useful in evaluating the benefits of international trade. It is said that a country must so arrange its imports and exports that the consumer’s surplus in that country is maximized.
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A. Very short answer questions
1. Define utility.
2. Define marginal utility.
3. Define total utility.
4. State the law of substitution.
5. State the law of diminishing marginal utility.
B. Short answer questions
1. Define utility. Explain its types.
2. Explain the concept of consumer's surplus.
3. Describe the law of diminishing marginal utility
C. Long answer questions
1. Explain the law of diminishing marginal utility with diagram. Point out its limitation.
2. [bookmark: _GoBack]Explain the equi - marginal utility with its criticisms.
