Lecture 2

Price, Income, and Substitution Effect

When the price of a good changes, there is a change in the quantity demanded of good 1 due to a change in its price is referred to as the ‘price effect’. The price effect is decomposed into two sort of effects : the substitution effect and the income effect.

I Slusky Equation

The substitution effect


When the price of good 1 decreases, you have to give up less of good 2 to purchase good 1. Therefore, the rate of exchange between the two goods changes. This is what we call the substitution effect.

Slutsky isolated the change in demand due only to the change in relative prices (substitution effect) by asking “What is the change in demand when the consumer’s income is adjusted so that, at the new prices, she can only just buy the original bundle?” In other word, if the ‘real income’ or ‘purchasing power’ remains unchanged, how will the consumer adjust his consumption at the new price?

In order to find the substitution effect, we will draw the pivoted budget line where the slope of the budget line changes while its purchasing power constant (the original bundle of goods lies on the pivoted budget line).
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Let m’ be the amount of money income that will just make the original consumption bundle affordable, and from (x1, x2) is affordable at both (p1,p2,m) and (p’1,p2,m’), we have
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(1)-(2), we have
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We can now find the pivoted budget line. It is the budget line at the new price with income changed by 
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Although (x1, x2) is affordable, the optimal consumption bundle at the pivoted budget line is not (x1, x2). The optimal consumption bundle at the pivoted budget line is (x’1, x’2). The movement from (x1, x2) to (x’1, x’2) is the substitution effect.
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Precisely, the substitution effect 
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 is the change in the demand for good 1 when price of good 1 changes to p’1 and the income changes to m’ simultaneously (the income changes to m’ in order to make the purchasing power constant). Therefore,
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If the price of a good goes down, he substitution effect is always nonnegative and vice versa. The explanation is that the original consumption bundle (x1, x2) is always affordable on the pivoted budget line. However, the bundle (x1, x2) is not purchased on the pivoted budget line. Instead, the optimal consumption bundle of the pivoted line is (x’1, x’2). Therefore, the optimal bundle on the pivoted line must not lie underneath the original budget line which means that 
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when price of good 1 goes down. In conclusion, the substitution effect must always be negative (
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The income effect


The income effect is the change in demand due to having more purchasing power or more real income. To find the income effect, we change the consumer’s income from m’ to m, keeping the price constant at the new price (p’1,p2).


From the picture below, the income effect is the change from the point (x’1, x’2) to (x’’1, x’’2). Precisely, the income effect
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 is the change in the demand for good 1 when income changes from m’ to m, keeping price constant at (p’1,p2).
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The total change in demand


Slutsky identity:
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1. Normal goods

Higher income increases demand, so the income and substitution effects reinforce each other.  So the total effect is negative for normal goods. The Law of Downward-Sloping Demand therefore always applies to normal goods.

Therefore, we have 
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2. Inferior goods

For inferior goods, demand is reduced by higher income. Therefore, The substitution and income effects oppose each other when an income-inferior good’s own price changes.

Therefore, we have 
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can be either positive or negative.

In rare cases of extreme income-inferiority, the income effect may be larger in size than the substitution effect, causing quantity demanded to fall as own-price rises. Such goods are Giffen goods.

Example 1 : Suppose The consumer has an income of $200 and his utility function is in the form of U(x1, x2) = x1x2. The price of good 1 is $2 while for good 2 is $4. If the price of good 1 decreases to $1, find the (Slutsky) substitution and income effects. 

II Hicks Substitution effect

The difference between Slusky and Hicks substitution effect is how we ‘compensate’ the consumer. We have learnt that slusky substitution effect compensates consumers so that the real income or purchasing power is constant. For Hicks substitution effect, it will compensate consumers so that their utilities are constant. In other words, Hicks substitution effect implies that if the level of utility remains unchanged, how will the consumer adjust his consumption at the new price?

Expenditure Minimization Problem


So far we know that the consumer will maximize his utility subject to the budget constraint. What if the problem for the consumer when the level of the utility is given? This is what we call the dual problem. Instead, the consumer will minimize his expenditure subject to a certain level of utility :

Min E = P1x1+P2x2
s.t. U(x1,x2) = U0

Under expenditure minimization problem, the demand function we get is Hicksian Demand: xh(P,U0) while the demand function from utility maximization problem is what we call Marshallian Demand: x(P,m).

Example 2 :  Given the utility function 
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a) find marshallian and hicksian demands of each good.

b) Given that the original income is $100 and the original price of good x1 and x2 is $3 and $2 respectively. Now suppose that the price of good x1 decreases to $2, find the hicksian substitution effect and income effect.
III Rate of Change


Suppose that from the price and income set (p1,p2,m), the consumer gets the utility at the level of U0. Therefore we have:
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Differentiate wrt to p1, we have:
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From (3), 
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Slusky equation


If we evaluate at the optimal consumption bundle with the set of price and income at (p1,p2,m) and the consumer gets the utility at the level of U0 as the optimal level, then (9) can be rewritten as:
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(10) is what we call Slusky Equation.
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