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Problem 1. Assuming that only the price of good 1, p; changes prove that the
1 1

Slutsky equation holds using the Cobb-Douglas utility function u(zy,z9) = 2?23
where x; denotes the quantity of good 1 and xy denotes the quantity of good 2.
Denote income as M and the price of good 2 as ps.

Solution 1. Fill the blank spaces.

Find the demand functions for: (1, x9):
From the maximisation problem:

Maz,, .,U(z1,22) =

s.t.: p1X1 + poxg = M —axy=

Using the substitution method we derive the functions
Maz,,u(z) = /iry/( )
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Find the FOC: — ;—; =0

du

dr1
M

x1_2p1

We substitute x] into our constraint:

M

x2:P2

—%$1—>
e ow (M M
(x17x2) - <p17p2)

We plug (z7, x3) into:

11
u(xy, xe) = xi w3

By substituting the
Indirect utility function

into u(z, x2) we obtain the: v(py, ps, M) =
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Find the Hicksian demand functions (hq, hs)
From the minimisation problem we get:

e(p1, pa, ) = Ming, 4,(M = p1x1 + paxa)

To =

Using the substitution method from the constraint we derive the Hicksian demand
function:

Ming e(z1) = (p1o1 + p2 )=

Find the FOC:— J& =0

e
o0z

(hi) =
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We substitute h] into our constraint and we get:

hs =

Now we plug (h}, hi) into M = p1x; + paxe and we get the expenditure function:

The Slutsky’s equation states:
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Problem 2. Suppose an individual possesses a Cobb-Douglas utility function
1 1

u(z1,29) = i3 and the price of good 1 changes from p; = 4 to p; = 1.

Assume M = 16 and p, = 1. Numerically work out the total effect, the substitution
effect and the income effect in terms of units of good 1. You can use the expressions
derived from Exercise 1 above.

Solution 2. Fill the blank spaces.

-
-

w(zy, o) = xiad

P1:4—>p/1:1

«_ M _ _
T = g0 = =
P _
Ty = 397 = =

Find the effect when the price of good x; changes — p;, = 1
xl -
Total effect is

We plug the original price p; = 4 into the v(py, p2, M) and we get:

U(plap%M):Q\/];/[lin: =
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Income required to achieve this utility level at price pll, is found from:

(2%5))% (2?2))% - =8

The demand for good 1 when M’ = 8 and price 1 is x; =
Which is the income effect.

We know that the total effect is 6, then the substitution effect is equal to:



