
INTERMEDIATE MICROECONOMICS
WEEK 4- THEORY OF DEMAND  

CONTENTS
1.0 Objectives
2.0 The Consumer Demand Functions
3.0 The Revealed Preference
4.0 Axioms of Revealed Preference
5.0 The Slutsky Equation
6.0 The Hicks Substitution effect
7.0 Summary
8.0 References

1.0 OBJECTIVES 

 At the end of the Lecture the student should be able to:

· Distinguish between demand, desire, need and want. 
· Know the factors that affect the quantity demanded of a commodity by a 
household and the total market demand. 
· Explain consumer demand functions.  
· Explain Revealed Preference. 
· Explain the Slutsky Equation. 
· Outline the use of the Slutsky Equation. 
· Explain the Hicks Substitution Effect. 
· Income and Substitution Effects for other preferences. 





2.0 THE CONSUMER DEMAND FUNCTIONS  
 The consumer’s demand functions give the optimal amounts of each of the goods as a function of the prices and income faced by the consumer. The demand functions are written as:   
X1 = X1 (P1P2M)  
 X2 - X2 (P1 P2 M)
In elementary microeconomics clear distinction is made between the normal, inferior and giffen goods. When the consumer income changes, the optimal choice for the goods changes yielding an income expansion path. The income consumption path is used to derive and Engel curve. On the other hand, a change in price also changes the optimal choice of the consumer yielding a price offer curve which is used to derive the demand curve.  
In this level we give it a mathematical approach where we seek to determine the demand functions for the optimal choice bundles of the consumer.
The consumer problem is stated as; 
MaxU ( X1X2) ............................................... i 
st 
P1X1 + P2X2 = M ...................................... ....i
introducing a langrangian multiplier and converting (1) and (2) into a composite function we have:  
L = U (X1X2) - λ (P1X1+ P2X2- M)

Obtaining the first order conditions 
δX1 = δu/δX1 - λP1…………………………….(iii)

δL/δX2 = δu/δX2 – λP2……………………………..(iv)
δL/ δλ= P1X1 + P2X2-M=0……………..(v)

Re - writing equations (4) and (5) and dividing them yields:
δL U/ δL X1 =  P1/P2
δL U/ δL X2

MUXI /MUX2    =P1/P2

This is a similar concept to what was earlier called the consumer equilibrium condition. It corresponds to a point of tangency between an indifference curve and the budget line. 

Demand function-the mathematical equation
Demand function is a mathematical function showing relationship between the quantity demanded of a commodity and the factors influencing demand.
Dx = f (Px, Py, T, Y, A, Pp, Ep, U)
In the above equation,
Dx = Quantity demanded of a commodity
Px = Price of the commodity
Py = Price of related goods
T = Tastes and preferences of consumer
Y = Income level
A = Advertising and promotional activities
Pp = Population (Size of the market)
Ep = Consumer’s expectations about future prices
U = Specific factors affecting demand for a commodity such as seasonal changes, taxation policy, availability of credit facilities, etc.
Law of Demand
The law of demand states that there is an inverse relationship between quantity demanded of a commodity and its price, other factors being constant. i.e., the higher the price, lower the demand and vice versa, other things remaining constant.
Demand Schedule
Demand schedule is a tabular representation of the quantity demanded of a commodity at various prices. For instance, there are four buyers of apples in the market, namely A, B, C and D.
Demand schedule for apples
	PRICE (Rs. per dozen)
	Buyer A (demand in dozen)
	Buyer B (demand in dozen)
	Buyer C (demand in dozen)
	Buyer D (demand in dozen)
	Market Demand (dozens)

	10
	1
	0
	3
	0
	4

	9
	3
	1
	6
	4
	14

	8
	7
	2
	9
	7
	25

	7
	11
	4
	12
	10
	37

	6
	13
	6
	14
	12
	45






The graph shows the demand curve
[image: ]
Demand curve has a negative slope, i.e., it slopes downwards from left to right depicting that with increase in price, quantity demanded falls and vice versa. The reasons for a downward sloping demand curve can be explained as follows-
Income effect- With the fall in price of a commodity, the purchasing power of consumer increases. Thus, he can buy same quantity of commodity with less money or he can purchase greater quantities of same commodity with same money.
Similarly, if the price of a commodity rises, it is equivalent to decrease in income of the consumer as now he has to spend more for buying the same quantity as before. This change in purchasing power due to price change is known as income effect.
Substitution effect- When price of a commodity falls, it becomes relatively cheaper compared to other commodities whose price have not changed. Thus, the consumer tend to consume more of the commodity whose price has fallen, i.e, they tend to substitute that commodity for other commodities which have not become relatively dear.
Law of diminishing marginal utility- It is the basic cause of the law of demand. The law of diminishing marginal utility states that as an individual consumes more and more units of a commodity, the utility derived from it goes on decreasing.
To get maximum satisfaction, an individual purchases in such a manner that the marginal utility of the commodity is equal to the price of the commodity. When the price of commodity falls, a rational consumer purchases more to equate the marginal utility and the price level.
Thus, if a consumer wants to purchase larger quantities, then the price must be lowered. This is what the law of demand also states.

Exceptions to Law of Demand
1.Luxury goods 
There are certain goods which are purchased mainly for their snob appeal, such as, diamonds, air conditioners, luxury cars, antique paintings, etc. These goods are used as status symbols to display one’s wealth.
The more expensive these goods become, more valuable will be they as status symbols and more will be their demand. Thus, such goods are purchased more at higher price and are purchased less at lower prices. Such goods are called as conspicuous goods.
2. Giffen goods 
The law of demand is also not applicable in case of giffen goods. Giffen goods are those inferior goods, whose income effect is stronger than substitution effect. These are consumed by poor households as a necessity.
For instance, potatoes, animal fat oil, low quality rice, etc. An increase in price of such good increases its demand and a decrease in price of such good decreases its demand.
3. Speculation 
The law of demand does not apply in case of expectations of change in price of the commodity, i.e, in case of speculation.
Consumers tend to purchase less or tend to postpone the purchase if they expect a fall in price of commodity in future. Similarly, they tend to purchase more at high price expecting the prices to increase in future.
A consumer's Marshallian demand function (named after Alfred Marshall) is the quantity they demand of a particular good as a function of its price, their income, and the prices of other goods, a more technical exposition of the standard demand function. It is a solution to the utility maximization problem of how the consumer can maximize their utility for given income and prices. A synonymous term is uncompensated demand function, because when the price rises the consumer is not compensated with higher nominal income for the fall in their real income, unlike in the Hicksian demand function. Thus the change in quantity demanded is a combination of a substitution effect and a wealth effect. Although Marshallian demand is in the context of partial equilibrium theory, it is sometimes called Walrasian demand as used in general equilibrium theory (named after Léon Walras).
According to the utility maximization problem, there are L �  commodities with price vector P and choosable quantity vector X �. The consumer has income �I, and hence a budget set of affordable packages.

[image: ]
Where
[image: ]
is the dot product of the price and quantity vectors. The consumer has a utility function
[image: ]
The consumer's Marshallian demand correspondence is defined to be-
[image: ]





3.0 REVEALED PREFERENCE  
The revealed preference theory shows how we can use information about the consumers demand to discover information about his/her preferences.  Consider the figure below, where we have depicted a consumer's demanded bundle (X1X2) and another arbitrary bundle (Y1Y2) i.e., beneath the consumer's budget line.
Bundle (Y1Y2) is certainly an affordable purchase at the given budget. The consumer could have bought it if he/she wanted to and even had money over. Since (X1X2) it the optimal bundle it must be better than anything else that the consumer could afford. Hence it must be better than (Y1Y2) or any other bundle on or beneath the budget line.  
Let (X1 X2) be the bundle purchased at prices (P1P1) when the consumer has income M. Since (Y1Y2) is affordable at these prices and income, the, P1Y1 = P2 Y2 < M  
 Since X1X2 is bought at the given budget, then P1 Y1 + P2Y2 = M 
 Putting these two equations   P1Y1 + P2Y2 > P1Y1 + P2Y2 Y 1Y2).  
If the above inequality satisfied and (Y1Y2) is a different bundle from (X1X2) is said to be directly revealed preferred to (Y1Y2). This revealed preference is a relation that holds between the bundle that is demanded at some budget and the bundles that could been demanded at that budget. 
 Let (X1X2) be the chosen bundle when the prices are (P1P1) and let (Y1Y2) be some other bundle such as that:  P1Y1 = P2Y2 >P1Y1 + P2Y2. Then if the consumer is choosing the most preferred bundle, he can afford, we must have (X 1 X 2) > (Y 1Y2)
Suppose further that (Y1Y2) is a demanded bundle at prices (Q1Q2) and that (Y2Y2) is itself revealed preferred to some other bundle (Z1Z2). That is
q1 y 1 + q2 y 2 > q1z1 + q1z 2.   Then (X1X2) > (Y1Y2) and (Y1Y1)> ( Z1Z2).From the transitivity assumption, we can conclude that (X1X2) > (Z1Z2).

Marshall's theory suggests that pursuit of utility is a motivational factor to a consumer which can be attained through the consumption of goods or service. The amount of consumer's utility is dependent on the level of consumption of a certain good, which is subject to the fundamental tendency of human nature, and it is described as the law of diminishing marginal utility.
As utility maximum always exists, Marshallian demand correspondence must be nonempty at every value that corresponds with the standard budget set.
Uniqueness
[image: ]is called a correspondence because in general it may be set-valued - there may be several different bundles that attain the same maximum utility. In some cases, there is a unique utility-maximizing bundle for each price and income situation; then, [image: ]is a function and it is called the Marshallian demand function.
If the consumer has strictly convex preferences and the prices of all goods are strictly positive, then there is a unique utility-maximizing bundle. To prove this, suppose, by contradiction, that there are two different bundles X1 and X2.�∗(�,�)=argmax�∈�(�,�)⁡�(�)
that maximize the utility. Then X1�1 and X2 �2 are equally preferred. By definition of strict convexity, the mixed bundle 0.5�1+0.5�20.5X1+0.5X2 is strictly better than �1,�2X1, X2. But this contradicts the optimality of �1,�2X1, X2.
Continuity
The maximum theorem implies that if: The utility function �(�) [image: ]is continuous with respect to �X. The correspondence [image: ]�(�,�) is non-empty, compact-valued, and continuous with respect to �,�[image: ]
then[image: ] �∗(�,�) is an upper-semicontinuous correspondence. Moreover, if [image: ]�∗(�,�) is unique, then it is a continuous function of �P and �I. 
Combining with the previous subsection, if the consumer has strictly convex preferences, then the Marshallian demand is unique and continuous. In contrast, if the preferences are not convex, then the Marshallian demand may be non-unique and non-continuous.

Homogeneity
The optimal Marshallian demand correspondence of a continuous utility function is a homogeneous function with degree zero. This means that for every constant [image: ]
[image: ]�>0,
�∗(�⋅�,�⋅�)=�∗(�,�).[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]This is intuitively clear. Suppose �P and �I are measured in dollars. When [image: ]�=100, [image: ]�� and [image: ]�� are the same quantities measured in cents. When prices and wealth go up by a factor a, the purchasing pattern of an economic agent remains constant. Obviously, expressing in different unit of measurement for prices and income should not affect the demand.

The utility function- the cobb–douglas form

In the following examples, there are two commodities, 1 and 2.
1. The utility function has the Cobb–Douglas form:
[image: ]
The constrained optimization leads to the Marshallian demand function:
[image: ]

2. The utility function is a CES utility function:
�(�1,�2)=[�1��+�2��]1�.
[image: ]

[image: ]

In both cases, the preferences are strictly convex, the demand is unique and the demand function is continuous.

3. The utility function has the linear form:
[image: ]
The utility function is only weakly convex, and indeed the demand is not unique: when [image: ]�1=�2, the consumer may divide his income in arbitrary ratios between product types 1 and 2 and get the same utility.
4. The utility function exhibits a non-diminishing marginal rate of substitution:

[image: ]
The utility function is not convex, and indeed the demand is not continuous: when [image: ]�1<�2, the consumer demands only product 1, and when [image: ] �2<�1, the consumer demands only product 2 (when [image: ]�1=�2 the demand correspondence contains two distinct bundles: either buy only product 1 or buy only product 2).


4.0 AXIOMS OF REVEALED PREFERENCE

As economists developed the revealed preference theory, they identified three primary axioms of revealed preference—the weak axiom, the strong axiom, and the generalized axiom.
i)Weak Axiom of Revealed Preference (WARP): This axiom states that given incomes and prices, if one product or service is purchased instead of another, then, as consumers, we will always make the same choice. The weak axiom also states that if we buy one particular product, then we will never buy a different product or brand unless it is cheaper, offers increased convenience, or is of better quality (i.e. unless it provides more benefits). As consumers, we will buy what we prefer and our choices will be consistent, so suggests the weak axiom.
ii) Strong Axiom of Revealed Preference (SARP): This axiom states that in a world where there are only two goods from which to choose, a two-dimensional world, the strong and weak actions are shown to be equivalent.
iii) Generalized Axiom of Revealed Preference (GARP): This axiom covers the case when, for a given level of income and or price, we get the same level of benefit from more than one consumption bundle. In other words, this axiom accounts for when no unique bundle that maximizes utility exists.

Example of Revealed Preference
As an example of the relationships expounded upon in revealed preference theory, consider consumer X that purchases a pound of grapes. It is assumed under revealed preference theory that consumer X prefers that pound of grapes above all other items that cost the same, or are cheaper than, that pound of grapes. Since consumer X prefers that pound of grapes over all other items they can afford, they will only purchase something other than that pound of grapes if the pound of grapes becomes unaffordable. If the pound of grapes becomes unaffordable, consumer X will then move on to a less preferable substitute item.

Criticisms of Revealed Preference Theory
Some economists say that revealed preference theory makes too many assumptions. For instance, how can we be sure that consumer's preferences remain constant over time? Isn’t it possible that an action at a specific point in time reveals part of a consumer’s preference scale just at that time? For example, if just an orange and an apple were available for purchase, and the consumer chooses an apple, then we can say that the apple is revealed preferred to the orange.

There is no proof to back up the assumption that a preference remains unchanged from one point in time to another. In the real world, there are lots of alternative choices. It is impossible to determine what product or set of products or behavioral options were turned down in preference to buying an apple.


5.0 THE SLUTSKY EQUATION

The Slutsky Substitution Effect
The Slutsky equation (or Slutsky identity) in economics, named after Eugen Slutsky, relates changes in Marshallian (uncompensated) demand to changes in Hicksian (compensated) demand, which is known as such since it compensates to maintain a fixed level of utility.
There are two parts of the Slutsky equation, namely the substitution effect, and income effect.
In general, the substitution effect can be negative for consumers as it can limit choices. He designed this formula to explore a consumer's response as the price changes. When the price increases, the budget set moves inward, which also causes the quantity demanded to decrease. In contrast, when the price decreases, the budget set moves outward, which leads to an increase in the quantity demanded. The substitution effect is because of the relative price change while the income effect is due to the effect of income being freed up. The equation demonstrates that the change in the demand for a good, caused by a price change, is the result of two effects:

a substitution effect: when the price of good changes, as it becomes relatively cheaper, if hypothetically consumer's consumption remains same, income would be freed up which could be spent on a combination of each or more of the goods.
an income effect: the purchasing power of a consumer increases because of a price decrease, so the consumer can now afford better products or more of the same products, depending on whether the product itself is a normal good or an inferior good.
The Slutsky equation decomposes the change in demand for good i in response to a change in the price of good j:

[image: ]
where ℎ(�,�)h(P,u) is the Hicksian demand and �(�,�)x(P,w) is the Marshallian demand, at the vector of price levels �p, wealth level (or, alternatively, income level) �w, and fixed utility level �u given by maximizing utility at the original price and income, formally given by the indirect utility function �(�,�)u(p,w).

The right-hand side of the equation is equal to the change in demand for good i holding utility fixed at u minus the quantity of good j demanded, multiplied by the change in demand for good i when wealth changes.

The first term on the right-hand side represents the substitution effect, and the second term represents the income effect. Note that since utility is not observable, the substitution effect is not directly observable, but it can be calculated by reference to the other two terms in the Slutsky equation, which are observable. This process is sometimes known as the Hicks decomposition of a demand change.
The equation can be rewritten in terms of elasticity:
[image: ]

where εp is the (uncompensated) price elasticity, εph is the compensated price elasticity, εw,i the income elasticity of good i, and bj the budget share of good j.
Overall, in simple words, the Slutsky equation states the total change in demand consists of an income effect and a substitution effect and both effects collectively must equal the total change in demand.
[image: ]
The equation above is helpful as it represents the fluctuation in demand are indicative of different types of good. The substitution effect will always turn out negative as indifference curves are always downward sloping. However, the same does not apply to income effect as it depends on how consumption of a good changes with income.
The income effect on a normal goods is negative, and if the price decreases, consequently purchasing power or income goes up. The reverse holds when price increases and purchasing power or income decreases, as a result of, so does demand.
Generally, not all goods are "normal". While in an economic sense, some are inferior. However, that does not equate quality-wise that they are poor rather that it sets a negative income profile - as income increases, consumers consumption of the good decreases.
For example, consumers who are running low of money for food purchase instant noodles, however, the product is not generally held as something people would normally consume daily. This is due to the constrains in terms of money, as wealth increases, consumption decreases. In this case, the substitution effect is negative, but the income effect is also negative.
In any case the substitution effect or income effect are positive or negative when prices increase depends on the type of goods:
	
	Total Effect
	  Substitution Effect
	 Income Effect

	+
	Substitute goods
	Substitute goods
	 Inferior goods

	-
	Complementary goods
	Complementary goods
	Normal goods




6.0 THE HICKS SUBSTITUTION EFFECT

 The substitution effect is the name that economists give to the change in demand when prices change but a consumer’s purchasing power is held constant so that the original bundle remains affordable. This definition is called the Slutsky’s substitution effect.  Suppose that instead of pivoting the budget line around the original consumption bundle, the budget line is rolled around the indifference curve through the original consumption bundle as shown.  
  ∆X +1 = ∆Xs-1 + ∆Xn +1                     
  A fall in price has increased consumer purchasing power such that, the consumer has reduced his/her consumption of the inferior good. The Slutsky’s identify shoes that his kind of perverse effect van only occur for inferior goods. If the good is normal, then the income and substitution effect reinforce each other, so that the total change in demand is always in the ‘right’ directions. Thus, a giffen good must be inferior. But an inferior good is not necessarily a giffen good. The income effect not only has to be large enough of the ‘wrong’ sign it also must be large enough to outweigh the right sing of the substitution effect. This is why giffen goods are so rarely observed in real life; they would not only have to be inferior goods, but they would have to be too inferior. 

  8.0 SUMMARY
· The consumer’s utility maximization problem is the origin of the demand function. 
· A demand function associates the price of a good, the consumer’s income, and his preferences to the quantity of the good he consumes. 
· The shape of the demand curve depends on the utility function. 
· The price elasticity of demand measures the responsiveness of quantity demanded to a change in the good’s relative price.
· The effect of a price change on quantity demanded can be decomposed into a substitution effect and an income effect. 
· A consumer’s welfare can be measured by his consumer’s surplus—the area below his demand curve and above the equilibrium price. 
· The market demand is the sum of the individual consumers’ demands.
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