Student Number:

Economics 212

Section 001

Midterm Exam

March 6, 2017

SOLUTION



Page 2

Section A: Three questions @ 5 marks. Total 15 marks.

1. [5 marks] We know that a consumer maximizes utility by consuming 10 units of X and twenty
units of Y. The price of X is four and the price of Y is two. The consumer’s income is $80. Write a
utility function that is consistent with this outcome and explain why it is consistent.

There are 2 wtihpﬂ .{um,f,{@ng that are censistent .-.u'i-th the cutcome:
I.) F’er{ec’c substitute case: .% Z _%_:2. Se, MRSx,y = zgi -2>MUx =2 and
MUy =1 2 U(X,Y)z 2x +Y. Here, indif{erence curve owerlaps budget
constrdint Swe have infinite bundles (X*,Y*) thae each cs;ati,s.fg budget

cen;tr‘aint. For example.s,' (x¥=10, Y* :Zo)j (20, 0) , and (0, ‘40)-
3-) Fﬂr cx C,@mplemeﬂt case: Consider 2X=Y lrom U(X,Y):min {,zﬂxi Y}_
go Substitute Y=2X inte X + R Y=I> ()X + (2) 2X=80> 3x=805x"
8 =10, and Y*:zx’*:z(;o):go. MU
3-) CGBB%?W las case : Consider U(x,Y)= X¥ Y%, x>0.MRSxy = MU:
S XYY Y o B s y=ox. Thas, B X+ R Y = (44 (2)(2)(x)= 9x =80
hus, x* = 5410, and y¥* = 2X%=2(10)20. = cen-

Ryt X By
We deri imal bundies fron 0 fops o
e derive opeimal bundles jrom the 3 utility furctions 9iven the hudyee CBnstrIintPsisten
2. [Smarks] A consumer is always willing to give up three units of good X in exchange for one unit
of good Y. The price of X is nine and the price of Y is three. The consumer has an income of 900

dollars. Determine the consumer’s optimal bundle.

[— _ mer's optima bundle. b= .
A consumer is alng.s mllmj o give, up three units of good X in
_ »

6Xchanje Jﬁer &ne wnit o?(j 3@04 Y lmp'ie&
") A wwility ]C“”C'{’i@” IS )CW‘ 2 gosds that are perjfecb substitutes
2,.> W =3Y . Fer e,xam,o/e, iJf Y=1, then X=3Y = 3(1) =3

There]f@r'e, U(X,Y) = X + 3Y We are gven: B=9, =3, T=9
the opti . MUx _ ! f
Ae the primum, MRSX»Y - MU:: - zZ < PXY =z § 335 there/](@re,

the consumer consumes Ghlﬂ good Y : @ptl‘mal bundle : x*<0, Y*- TI...

* _ * _ s O,
U(X =0, Y -300> =0+ 3(30 O) = 300 Y undsﬂerghce p Y
optimal bundle - e T
PTI h 6-(0,300) 300 §IGPQ:_L 3
budg e L = y =30d
dgeb constaint ¢«— U=900

T P T M
V\l‘lt.‘! >10pE = Py ~ 3"30 100 900 > X
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3. [5marks] Anthony has $100 in income and is considering spending it on a lottery. The lottery
gives Anthony a 60% probability of $36 in final income, a 10% probability of $144 in final
income, and a 30% probability of $400 in final income. Anthony is risk averse with a utility of
income function given by U = i%2, where | is his income. Show that Anthony will choose the

Io’Etery. Calculate the risk premium associated with this lottery.
Given: Sure incéme =100 | | Proh=o
Lottery income: 36 with Prob =0.6, 44 with Preb 0.1, HOO with Freb=o0.3

EU (lottery inceme) =(06 ) (36)"* +(0.1) (144)"1 + (0.3) (490)"*

=(0.6)(6) + (0.1) (12) + (0.2)(20)= 3.6 + 1.2 4 6 =10.8
U(sure 'moem@«) = (100)"* =10 2 Since 0.8 >, Anth@nj chogses lottent
Ceredinty eqvuiwa[en{;(ce,) @]('ar l@t:ee,r:j 1S the minimum ameunt an individual
would accept in srder to give up participa<ing in khe I‘Stf‘;@'ﬁﬂ'
EU(letterj inc@me) = 0,8 = (ce)'/2 %(10‘8)2 :((66)'/2')2' = CQE’IZZ C,(’,' = Ce

ce =(10.8)% = 116, 64 jﬁ.;gl( premium = [5°6-116.64
= 39.36

E(loteery income )z (0.6) (36) + (0.1)(144) + (0-2) (4o 0)=15%6

Section B: Three question @ 15 marks- 5 for each part of each question. Total 45 marks.

1. Art consumes two goods, X and Y, according to the utility function U=X¥2 Y. Art has an income, |,
and faces prices for the two goods given by Px and Py.
a) [5 marks] Derive Art’s demand functions for the goods X and Y.

. | B
At the eptimum, MRS, v = MUx = —X
prim | _;_X)Y MUy Py
MU 3XEY |y A
MRSxy = o, R A S MKSxy =3 X =
| Sy=2&%x ()
Sappese we weprk with (i );)We aubsﬂ-tu-te([-) , Y |
inte the Eudjeb or X= 2 '%L Y (“')
Constrint: .

Pxx"f"YY=I—“>B<><+R((zix>=€<x+2&x:3B<x:

5 L
. ¥ 1 I Y .
XTI R gnd Y’*:z-‘%x*:zg(é é>--§———-—1—-—
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b) [5 marks] Assume that Art’s income is $1,000, the price of X is $2 and the price of Y is $2.
Calculate his demand for each good.

Given ' =2, fy =2, 1=1000

| : ¥ 2 I

In Part (3.), we ebtain : x* = -:_'Z—- “rI’T ad Y = 2 R
¥ | 1000

Therefore, X¥ =5 —% - L (500)= 166. 6667

y¥: £ 1000 - 1980 - 3323233

c¢) [5 marks]Suppose the price of X decreases to $1. Determine the new demand for the goods
and calculate the income and substitution effects of the price change.

Given: f}’= I ,Ur‘ =V and Pr=2, Art’s new sptimal bunde:
yov L1 1000 _ 7333
X =3 S | 333.3
Vg 4z 50 020 2233.2332

At intial prices R=2, Rrz2 with x*=166,6667 and Y¥ - 3323.3333,
V(% v*) = (K¥)'2 Y ¥ - (166, 666%)" (223, 3233)= 4303.331S

Frem FPart ('3->, we havre MESxy = —'Z- E = E‘(/

5 ) ] "
Replace Bz 2 with [ =1, we obtain : 2,-%-:—';; : ‘—XY—=I 2 Y=X
M{‘e‘knGW\ U"f: 4303.33 IS'. and Y= X, then we can calcslate the decomps-
sition quantity X, which arises Lfrom the msvement gl@njl'bhe indiffereyce curve

Now, replace Ywith X (frem Y=X) in U=4302.2315 = X/*Y and selve [orX
U¥ 2 4303.3315 = XY x> x = xT* > P2 243033315
> % = (4303.338)""
= 264.56 RS

Su})StitutiGH efﬁect (cSE): 3\(’;)(*; 264.56 ¥5"66-666¥= 9'{3
Incame effect (IE) = ¥?- %X =322.3333-264.567%5 = 68, 7658
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2. Al has 16 hours per day to divide between leisure, R, and work. When he works, Al earns S50
per hour. He values both leisure and consumption, C, according to the utility function

U=Min{30R ; C}. The price of the consumption good is unity.
a) [5marks] Derive Al's optimal bundle. How much does he work?

Given: fe=1and Fr=50 Budget constraing: C=50(‘6‘R>
Al always requires I0R = C . Substitute C=30F inte the budget
censtraint te obtain: 3J0F= S0 (16*!%)

> 30R= 800 -$0OR

2 80K =800 > R”*F:‘%%:'O

c¥= 50 <l6 "R’*): S0 ((6- (()> :(50) <6> = 300
Gpeimazl bundle is: (g¥ =10, c* =300) |

U* =min § 30 ¥, *}=mm {30 (lo),\?oojr‘m'n{300:
Al works for (16-8%)=(16-10)= 6 heurs

b) [5 marks] Al's boss tells him that a reorganization of the workplace has occurred and

that Al must work either longer or shorter hours. The longer shift is 12 hours and the
shorter shift is 4 hours. Which shift would Al prefer? Explain your reasoning.

Case @:{ l@qjer‘ shiﬁt: | |
ITF Al works ](er 12 heups, R =l6-12 = Y |
= 50(16-g)= S0 (16-4) = (50) (12)= 600

U’ = nin {30 R, C'} = min {30 (ﬁ); 600j:min Elzo, 600}2 120

Case of shorter St\iﬁv”

1f Al weorks )&9:" g hours, R” = 16-4=12

= 50 (I6- R”) =50 (16 - iz) : (so) (4) =200

0 = miy {30 R (,.”j = miy {30 (!2,>, ZOOj = i 3360, 200}: 200
20”2200 > U =120 > Al pre][e,r"ns the shereer S‘xi-j;t.
Al has 3 ze@ntiej prejere,ntef i ther‘e%@re» the ratio of leisure +6 CONSyumR-
W cempared to K¥=j0

+isn is impsrtdne. The opeimdl RF=(§. R =H is toe e
| PN =iy 1o ,-Pl&-:av' +q p*h-, 10 Prm‘c PRy nmuim e dlmeae Y ﬁ

2004 = 300

]

li
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c) Starting from the solution to part (a), assume Al's income is taxed at the rate of $10 per
hour and that Al's wage decreases by the full $10. Calculate Al's new optimal bundle
and amount of work and show that he is worse off because of the tax.

Given: fo = and PRN =40 New budje,t constrding: CN = 40(16 - RN)
Ml always requires TOR=C, then: 0 RV=40 (16~ &)
> 30RY = 640 - 4oRY > F0RN=640
HRN3 %—%—’-‘ 9.143
" R
M= 40 (10~ RN)=40 (16~ 9.143) = 274,28
UN=min {30 g™, CN'} = Min EAZO (9.1*8), 27428}: mingl?‘l» 23, 27\{.28}221‘{.m
Al works for (16-RY)=z 16~ 9.143 = 6.85 F hours
Al wor s (Gmﬁer heurs (6. 87 > 6 ); {;.here,}e«re/, leisure drgps (g,iqg(,g
Howewver, consumptijon does nst incredse (2¥‘{-23 <3‘00)'eu‘en |'

Al werks [enger hours. Thus, Al utiliey drops Jrém 390 to 274 .28
I the t3x.

. : L ce off because 6}
[5 marks]hl\ffljari;t wl(bﬁ{!‘rr? td'eep‘r/;;%fu pér‘iodsamcm\aﬁs a%nei/nco}r%-e of $4,000,000. In the future

3
period, Maria is retired and earns nothing. Her preferences over present consumption, Ce, and
future consumption, Cr, are given by U=2C»C¢. Maria’s savings earn an interest rate of 100%.
a) Derive Maria’s optimal consumption bundle and her level of savings.
’ CF
: e { - T D -
Budget constraint : (1) Cp + o P> Cp e T
Rl Bt e TR TE
T gt ~lcp = o
X . - MU(@ . P
F g
- MUC 2 CF C F
> MRS ¢ = B2 = — = L < yer,utherersi
P MU 2 Cp R T.FF /
Ce o .
Thus, i +r D G = (I *""> Cp 2 substityte ints budget constrain
) : j ' ¥
C __C’L = Cn - (‘ ‘I"Y‘ C _ - s -

¥ o - ~ v - roo~
C'?'_'('f"ﬂ)gfjgr ‘('”‘)%lp: é(lfl)lp-(a‘,’)(2>lp-ff o "
oL e 000 and Zp T 2.0t Gooon] 52 000,000, Thus, Savings= Ip-Ge200000
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b) Write a perfect complements utility function that will yield the same optimal bundle and
level of savings as correctly derived in part a). Show that this utility function does yield the

same optin{;/al bundle and I_evel of savings.
T. Part (8. ne X = 09,0 ‘
o Part (3.), we lnew cf =2,0 9, Uo}r‘atn&-‘ | e o
Cr = 4,000,000

Thus, for every $I of c{%, Maria has t¢ consume CF = $2.
This implies  Cgx 2 ¢ and 06n£eiuent(\j, Maria has the f*""
lewinj Pﬁ*']te,ct complement, ubl{t't\j {unctien D min {2 P, CF}-
Qubstitute Cg = 2 ¢p inte budget constrgint with r=( :
Gt T 5 Cp s 2ot ZE < 202 SCh A T

Ltr b+
* _ ¥ it _
Cg =20 "2/2,IP“IP-
e - . *
cf =3 Ip 77 (4,000,000) = 2 ooo,oooj savings = To -
C{:K- = Ip = H,000,000 = H,000, 900 ~2,009,000:2,000,00¢

c) Draw and appropriately label Maria’s budget line from part (a). Show how the budget line
would change if the government taxed both her earnings and the interest earned on her
savings at the rate of 25%. Please label the new budget line. Lee M = ‘, 0009, 000

be,]fere—tax (bre-t&x)
ememee— wiikh 0.26 tax on Ip
&n!y
With 0.25 tax on I
and 0.28 tax gn 5avinj§
Cp=(1~0.26) Ip
:(0.35) (41)= 3M

Ce= Cp (141 (1-0.26))
=3M ([ +0.%5)

© 34 HM >CP =5.28M

(1-0.25)(4M) = 3M




