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Exercise 2: Consumption and Demand

Problem 1 (Budget Constraint)

Consider an individual who allocates Z = 24 hours on labor L > 0 and free
time F' > 0. Per hour of labor, the individual earns the wage rate w = 25. She
spends her entire earned income wl on a consumption good, the quantity of
which is denoted by ¢ and the price of which is given by p =1.

(a) Specify the individual’s budget constraint in terms of potential inco- (7 <« 2ul-25 ’:m
me wZ, and draw her budget line in a diagram with the quantity of (4
free time F' on the horizontal axis and the quantity of the consumption
good ¢ on the vertical axis.

—

(b) How does the individual’s budget line change if L T

(i) an income tax reduces the wage rate to (1 — t)w %29,:7 ,‘_5- i s to O wman Lo

(ii) a consumption tax raises the price of the consumption good to
(1+7)p = 1.257 afen, [l s, nox is kgo

(iii) earned income below a threshold wL < 200 is subsidized with a
social transfer S = 200 — wL? 5[0‘% - 0 sklicg & F>16, q-200

Problem 2 (Assumptions on Preferences)

Consider an individual who derives utility from the consumption of two A= (g 2)
goods, apples and oranges. Assume that she is indifferent between consump- R-(2,8)
tion bundle A (8 apples, 2 oranges) and consumption bundle B (2 apples, (C=(6.6)

8 oranges) and that she prefers consumption bundle B to consumption bundle AnB, B¥C
C' (6 apples, 6 oranges). Determine, whether the four assumptions on pre-

ferences (completeness," transitivity?‘monotonicity? and convexityl') can hold

Iy
together in this case. @ - / ol bwdly compord (hek e Lo of) — ArC oc A4Co ’:\bc
@—7 J p=.>C=> A>C - AR wd BAC 2
@_7)( Ao<CO| A?C;thck,gi _

Problem 3 (Individual Demand) ® > % Cis Ak of MB. bod less peedecd |-

Consider a utility-maximizing individual with a given income y > 0. The
individual’s utility function is given by

1 1
Ulqr, q2) = q7 + 43,

where ¢ > 0 and ¢o > 0 denote the quantities of good 1 and good 2,
respectively. The goods prices are given by p; > 0 and p, > 0, respectively.

(a) Determine the individual demand for each good as a function of prices
and income.
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(b) Characterize each good with respect to the change of consumption re-
sulting from income and price changes.
Problem 4 (Optimal Consumption)

Consider a utility-maximizing individual with a given income y > 0. The s
individual’s utility function is given by . 7 No cros-eice et
C*b‘ \” U“L‘V cuoekoﬂ f—? quk‘-r s e

Ui, ) = ¢ g5, with o >0 and >0,

where ¢; > 0 and ¢ > 0 denote the quantities of good 1 and good 2,
respectively. The goods prices are given by p; > 0 and p, > 0, respectively.

(a) Determine the individual demand function for each good.

Assume now that a = g = %, y = 600 and p; = 25 and consider a price
increase of good 2 from py = 25 to py = 100.

(b) Determine the optimal consumption bundles before and after the price
increase and depict them in a diagram.

(c) Decompose the total effect of the price increase mathematically as well
as diagrammatically into substitution and income effects.

(d) What income is necessary after the price increase, so that the individual
can reach the same level of utility as before the price increase?
i 2 3 oo olso in ooms
Problem 5 (Optimal Consumption)

Consider a utility-maximizing individual with a given income y = 100. The
individual’s utility function is given by

Ulqr, q2) = ¢1 + 2¢o,

where ¢; > 0 and ¢2 > 0 denote the quantities of good 1 and good 2,
respectively. The goods prices are given by p; = 4 and p, = 5, respectively.

(A) If the marginal rate of substitution and the price ratio are never equal, Pueck t‘tsvk,t:\
. . ) Askonmy Une
no optimal consumption bundle can be determined. Co"v ?:s‘uun“
(B) The individual spends her entire budget on good 2. %>§_ %5 "
=72 Ve nwheAer Sk
(C) The optimal consumption bundle contains twice as many units of good 2 \ bt “cocnsr soltion”
as of good 1. 2RI Comramphonn
bordie Con be
A,,\fMMd

(D) The individual spends her entire budget on good 1.
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Problems 6-10 (Optimal Consumption)
Consider a utility-maximizing individual with a given income y = 80. The
individual’s utility function is given by
1
Ulqr, 2) = 4f + g2,

where ¢; > 0 and ¢ > 0 denote the quantities of good 1 and good 2,
respectively. The price of good 1 is given by p; = 1. Consider a price decrease
of good 2 from py, = 8 to py = 4.

Problem 6
Before the price decrease, the individual’s optimal consumption bundle is

(A) g =8and g =9. wex Ula, %) « qf’»m sh Y2PQ.+729.

A, A
(MVyz...
(B g1 =16 and g, = 8. t:)yiu—‘ 2q — % sy
o4, .- 1 :
(©) g =24and =7 C O gt A 1R
- quosi- e ubil P Qs "%(?')z

?

L
Pa

(D) ¢ =32 and ¢, = 6.

A
@iel yeru g B)sna = 4y -2

Problem 7

After the price decrease, the individual’s optimal consumption bundle causes
expenses of

(A) 24 for good 1. Yoz 3 Qq=16 , Q== 8
(B) 40 for good 1. ?-;:L' Qaz= b q, =13
(C) 60 for good 2.

(D) 76 for good 2.

Problem 8

Regarding good 1, the income effect of the price decrease amounts to
21 LsingH1:

(A) IE, = —4. 'Za& @) 12= ‘h”’*q"-
'13 @ m P

~
azz 2¥Q2% q1¢40

(B) IE; =0. Noyin G4 eqvakon coove.
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(C) IEl - 4 g Séa= -“12 42

Oor qq: ‘E"L= S OWM |

(D) IE, = 8. 2 10
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Problem 9

Regarding good 2, the substitution effect of the price decrease amounts to

(C) SE; =2.
(D) SE, = 4.
Problem 10

What income is necessary after the price decrease so that the individual can
reach the same level of utility as before the price decrease?

(A) Y = 36. V= L. it A0=tie (ab O
(B) Y = 40.
(C) Yy =44
(D) Y =48.
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