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Sample: Microeconomics - Hicksian Demand Function

Problem #1

a) Solution

Utility level u(xy, x;) = u. Then the Hicksian demand function for each good solves the

expenditure minimization problem:
min e(py, p2, ) = P1X1 + P2X2
X1,X2
Subject to:

(x1)'8(x2)1_'8 =u (D

We have the system of equations:
au
7o
9U " p, =
l dx,
(x1)B(x2)1_B =u

B () P (x,)P __Bxx p pi-(1=P)x
CA-B O PEF OB w2 ;B 2)

In this case we will have:

(1 — . 1-B
(x)P ()P =u= (x)P (pl T X1) =u=
P2 B

_u-(p, B F
=X = T
(p1 -(1- ﬁ))

Then we can find x, from (2):
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P A= pA=p) w7 _u(pa-p)
g p2- B P2 B (P1 (11— ﬁ))l_ﬁ (p2 - B)P

The Hicksian demand function for each good:

h _ u'(pzlﬂ)l_ﬁ
Xy = T
(p1 (1 _ﬁ))

B
xh =u(p1(1_ﬂ))
2 (p2-BF
(p-B)1—B (p+-(1-8))°
Answer: The Hicksian demand function for each good: x!' = % and x} = wlprQ-p)
(p1-(1-B)) (p2'BF

b) The expenditure function:

o w Prous(p PP pz-u-(m-(l—ﬂ))ﬁ_
e(P1, 2, u) = p1Xy + p2xg = (- (1— ﬁ))l—ﬁ (p, - B)P =

zpf'u'(pz'ﬁ)l‘ﬁ+p§_ﬁ-u-(p1-(1—ﬁ))ﬁ _
(1-p)-F 4

@) B u )P (=) ueptpy
B -pr-F B —-p)r-F

We received that the expenditure function is:

B L
R

1_
wpyp, "

Answer: e(py,p,,u) = BPB(-p-FB
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Problem #2

a) We have thatm = p;x; + p,x, and MRS = 1 Also we know that the price of good 2 p, =

D2
$1. Utility function is u(xy, x,) = /x1 + x5.
We have that:
le 121 1
—_—=—= =9$1| = > — =
Uy, 2 |p2 = $1| = p, VA P1
We can find x;:
1
w
1 1
m=p1x1+p2x2 :4_pl+x2 :>x2 =m_4_pl

The ordinary demand functions for two goods:

k™

Answer: The ordinary demand functions for two goods: x; = 4—;2 andx, =m— i and utility: u =
1 1

1
—+m.
2p1

b) The utility function is quasi-linear and the consumer surplus in our case will be equal:

s = _ 1 _ 1
=P1"X1=D1 4p12_4p1

As we can see, when the price for good 1 will increase, the utility function will decrease.
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1 . .
Answer: CS = oy and the consumer surplus decreases when the price of good 1 increases.
1

Problem #3

Compensating variation is the area to the left of the Hicksian demand curve. If we know that only

price of good 1 changes, then we have:

P

xl — DlHicl(sian (Uo,pl,pz)
P

P

»
L4

X

Equivalent variation is the maximum amount the consumer would be willing to pay to avoid a price
change. At old prices EV is the amount of the income necessary to get tge new level of utility. EV is
also the area to the left of the Hicksian demand curve, but compared to CV, it’s a different Hicksian

demand curve. The one associated with new level of utility.
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xl — D]Hicksian (UO, pl,pz)
CV=1Ip,’p,’K

X, = Dllﬁcman (Ul, Pos pz)

»
Ld

X

As you can see from the picture above, compensating variation associated with the Hicksian
demand curve when utility level is U° and the equivalent variation associated with the Hicksian

demand curve with utility level U?.

So, the equivalent and compensative variation will be different in case if the price of good 1

changes by the same amount.

Problem #4

a) We have two periods and next data:

Income:

- for the period 1: my;

- for the period 2: m,.

Consumption:
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- for the period 1: c;;

- for the period 2: ¢,.
Interest rate: r.
We will take that her savings for the period 1: S;.
Utility function: u(cy, c;) = min{cy, c,}.
So, we have:
ci+S <m 3)
c;<my,+S;-(1+7) (4)
From (3) and (4) we will find constraint:
S1=my—¢ (5)
cg=my+(my—c¢) (1+7) (6)
From (5) and (6) we will have:

C—my C2 m;

St = my
“Tarn " ™M Ay

The left hand side shows the present value expenditure and right hand side depicts the present

value income respectively.

Now we will have the problem:

u(cy, cz) = min{cy, c;}
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Subject to:

O .
“Ta+n T ™M Ay

b) We have point A as a solution:

c2

ml+m2*(1+r)

N

m1+m2/(1+r) a

c) If the consumer’s income for both periods double, then, | thing, that she will spend more
money than before this and maybe her savings will be greater, but not doubled. She knows
that she has stable increase in income (as she always has her skills), so she know that in
future he will have more money and she wouldn’t save more and more for the future. Her
consumption will increase because of consumption smoothing motives.

d) Of course her consumption will increase because of the smoothing motives, but compared

with point c) this increase will be smaller. And it will lead to increasing in savings.
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