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14.01 Problem Set l 6
Due: November 19, 2010

1. (36 points) Suppose that two competing firms, A and B, produce a homogeneous good. Both firnis have
a marginal cost of MC = $50. Describe what would happen to output and price in each of the following

situations if the firms are at

~)(i) Cournot equilibrium,

(ii) collusive equilibrium,

and (iii) Bertrand equilibrium (price competition).

a. Because Firm A must increase wages, its MC increases to $80. *IL’ /

h{- f,;‘,?:

(s

b. The marginal cost of both firms increases.

/ "'UQ,' ] (,: 3
i ‘

c. The demand curve shifts to the right. Ui e ¢

)
2. (25 points) Consider a market in which two firms produce a homogeneous product. Market demand is
given by Qq(P) = 200— P. The cost functions for firm A and firm B are TC, () = 5¢, and TCy(q) = 0.5¢,

respectively.

(a) (7 points) Find the Cournot equilibrium quantities supplied by each firm. Graph your result using reac-

tion functions. Find the market price, and calculate profits for each firm.

(b) (8 points) Now suppose that firm A chooses how much to produce before firm B does (i.e. firm A is a

Stackelberg leader, B a follower). Calculate quantities, market price and profit for each firm.

(c) (5 points) Now consider the case where total social welfare is maximized. Find market quantity, quantities

supplied by each of the two firms, and market price.

(d) (5 points) Compare firm output, total output and price for parts (a) through (c). Do your values make
sense?

3. (28 points). Suppose a perfectly competitive labor market has a demand curve of L = 120 — 2w and a

supply curve of L? = 8w, where w is the wage rate is dollars and L is the quantity of labor in person-hours.
a) (2 points) What are the equilibrium values of the wage and employment?

b) (4 points) Suppose the government imposed a minimum wage of $14 per hour. Now what are the equilib-

rium values of the wage and employment?
c) (8 points) Repeat part a, assuming now that the market is a monopsony.
d) (8 points) Repeat part b, assuming now that the market is a monopsony.

e) (6 points) Does the imposition of the minimum wage decrease employment here under perfect competi-

tion? What about under monopsony? Give a brief intuitive explanation for vour answer and why it may be



different under the two different market structures.

4. (11 points) Suppose you face the following lottery. You can earn 1 of 3 possible grades in this class: an
“A” a “C”, or an “F”, with the following probabilities: 74 = 12—0,7rc = %) and 7p = %. Your current
wealth (w) is $400. If you receive an “A”, you gain (e.g. I pay you) $500. However, if you get an “F”, you
lose (e.e. you pay the) $300. If you receiv a “C”, you DO NOT GAIN OR LOSE anything. Assume your

utility function, defined over wealth, is U(w) = /(w).

(a) (6 points) What is your expected utility (EU). [Hint: be sure to calculate your total wealth in each “state”)

(b) (5 points) What is the certainty equivalent level of wealth (wx), that is, the guaranteed payoff at which

a person is “indifferent” between accepting the guaranteed payoff and his expected utility from (a).



Flingt! Plocaoior M/IP—M I)is

: A’B kom“’g@%w (ood
MCu=pig = 56

Ol) BECGUSQ (!/m /—l Moot ;In,(((a;g b s s s :gd’
(Q"a L am aﬁeum@ ity <50)

t) Coum ,EO‘/vd«rlb’fvm - L e madel the Lim b,
o Wyt thl  odpt -vhich Yhy b oF Th gase Y -
IL(L\JJ[AB :rquo Q.t’jﬁﬂvm' ¢ aLn Ohﬂf
If\ hlu Mmd@l ﬂ{ ﬂ(ms e QCOMV’LEC Pf'OT[tffﬁ .
% thy my bp able to queb h cosl caweast ‘
and cla, 0 busiregs Th., il ”My be More éwoﬂff@b/{
P[O@/‘Ll@ [1?59, 50 ﬁf’y 'MH A s and th otk
Gy Gl oo iy Prodclon  possdly wil (hage a7
s &((Or&}ﬂﬂy' |

v g |
Op T /



@r’t) (o lét e_qwl}b:}m, My A{ms Ot

pronapely Hoggliers dad gl T maledy Assgaing o
Pf\l(& W > ) ; e Wmﬂg)@ﬂ@/ﬂb & mt ¢ Jwge
beqe.  The oty {im ' hapn at Th o eh)
l@/@l “aid ot be )«ieﬂ Mf%( .Fér o ollsor

+O (OA*;%AJE ,

T A insds ey roaht MR Qpy gl P7

shll fehng ity g

\“

u{) Qe‘Jr/Mé Efuallbin - 1a Potiand €6[val:bfzw, th pace
& lgm«fﬁi v{f}w@h ) Pf]f{(o wol o f’k comppl e
Z‘ei/@lsf 59 A lNl” 39 Ou‘} {3“( Lpﬁgfﬁﬁﬁ, Q 7\

j(\.::_,:.ll Al \ |
yf\“ [as 8 o ﬂ\ﬂ”/"/w!f /

ot complory Sl



'97 TL( ]‘?( c;f: both 5 .»'-/r@ s‘!r‘*f.’/ eas( /ﬁéév/ﬂf’”{} game gt
;) (0(/(/10‘} B Bo% Cums adjst Hyle modegh /MN?MC) ol

f.ml{( P(@(J{(r“ﬂn Q\( Wlﬂd‘} Fompﬁf}‘fﬁ/ (Jﬁ‘ég/ L/
btn ) PT

Rﬁ boolc  gays Thal (mmm‘ odg | Fmv;d/?j N0 g@d@w
O fie dyuntc of T ady oot plotess

i) @l ~(lie @ mspl, vl ook e ieeodh

JVLQ ﬂfm O\}tl/(u?%ﬁ ll'o ”\? N M@:M[ /@d/;fﬁy/
LQ P

\“-P\/ (M{'(ﬂg@ 1’0 EPH -“ft /h(/(LQ'{ l)ffW/’ mm /\,Z(/ b[’/&/f’

m) MW& - )D(((@ (e a/mmﬁ/ A e absolde  \owed /
COMP 1% Qvﬁfﬁ Q) i)ojr{n {//ﬂé Mgt fa/e le )0/((()

'Qh& lz:w(’r CiVW]L f }( @H@_ to Sjra/
- bb&/%r Jf b&M

W pr

A e ol L) ‘
A 5fudr€d T ﬁu?f;;?ﬂﬁ((}

f That




@ .
C)m dengud (e Shitls o e f;ﬁz”'( "”Cff”ﬁ'ﬁ)

} GJ(UM* Agﬁum}ng bgfh ﬂ(m,s de  qupe ot H,; I dPﬁ-‘d{?L‘/
(U/W_ (CMCL ’}\NU/ ’%‘a {r) ‘ }qi/ ()PPD/“GH e A Lt:‘;"fy f }.,/ /’{,&T
\[1130/? the “

m Qm{f’%hp
P

) 2 ' ' [l ,;V D come
| “) KﬂﬂoéthE N ﬁmvt J(%/C{ﬂr « OICMU/V [9 it

m) B(ZHIMJ. (Ompgﬂze G P‘:MC, k,




6
il T Ll PFOJ%@ hamg genio.s Plodet,
Qy (Pl <200-p
Tolga )= 590 Tholu)= 154,
G) Fd the  ornod eqyalirim,
0= qu gy <20 P20 -4
Ty < TR, -T¢,

- %a(?%mw@b) ~ 094
= 20048~ 047 —gagy ~ L4 |
Wam] fO (Md Ag F‘p{[} m;gxéﬂf(%mfj @qv_afaﬁ/?

MRy =M(a

NQA: %%4 :?OO *2@4 ’Cib mgm: %ﬂ/ﬁ_ - 5~




0

Vo., do ot for T otec fim

My = TRy - T
T P- 5
=0, 20 - ga-,) -5
“ 00 4y - aq, ~40” -0

MRy =G
BRA €0 -qa -, = 74 =0
- ~ = A b - 4/ \_& qﬁ(
ﬂ&_g B% @ % 7 b O@ﬂ ]

100 A ~lgi < 4
S = 200 g4

éf/b(/{/a): 0044

3
NOJP me (C{((G"QE‘ qa fo P(ﬂ*
@q/ Qb:*}ﬂg —75”(
7))

qy ™

b6

Y5 &ia <0



@V% m pmc@ wdl bo
P W0-T749 <82
Mo =qp P~ 94
= N 82-9577

b? Now ASump /] Ch
A Dby W Yolol
S(M\L ) ﬂm? Who g w - 1[ - (6 i )

05 4 g pelde dedin iy g,
(JV AS Y (chf n (yve 0F V/ Cgu/ fF

q/B . (200“(1 q

3

BY i) oo ‘

f\(/m (;f\)l C[’W’% {ffé", r(» Mﬁ Q U (s Pﬂ"c’ a(fofdmﬂ

Q ; C-‘?m{\ -k’ M‘ﬂ {/ﬂw/f

‘% (200-¢, ) “ e



'NW rm /ﬂerf Of,hfwc#e //WW m:/oh }90«(/‘ f{dfwe
bt s b e be a((mfmg Tk fomyly

R: 20001/51 !QQQ‘OLCL(ZO_O@@) |
8

- W0gy -4
4 7K Z%_OJLE{_\_ 6},,,/2

g
MO
AT
Nov Pclede  Nle  posma)
MR= p(

MR:B ,‘j;%,g‘m

& M ow lwha $124 Mu{ B) m m JW

Ob =209-00 309 uts - W g /

3 T3

P=200- () ‘
:700 —*Qé('zgw Z’”(Sg /
(9,161



/”\A = g p- %4
= 04,25 - €967 -5 96.29)
< (197 B
< q;B P ) é/a)'z,
= 0589107 - (34.57)
= 79893
C) NO‘"’ (am{lgﬂnjg DUT-L(M (MQ’E 5962&! weltote ﬂlaJé(/rm{%ﬁfJ')
“\ib ;j vaen Pa—fr](/ | : v ~ d&@s ﬁ;_ﬁf wlf\ abou\ L/J
: KZ C%\{s 19 FA(“—M—é (d” %o ?Hm; ﬂUT d(’/ffc@l
Al % £ 6" ST 5y

////// L

0o A[A @\ A[g M[Q
Lo day Outcom o] i lg‘—Qb f%

- A



@ | I"?J‘G‘d &ie::efse 5://0,0’%
( ¢

retd €5
: Al




My
\w ,
d} (Ompom
(ot Paddglooce Competle
Oy 77 6.7 i
Ge, Yl Ht !

A AN 2
il 991 (793 71 O
M, 2517 | 75°8.9% O

Y@g Aﬂwe Male 6050 ‘”Q Comﬂeﬁ& \/alae s ;“Wﬂ‘(é}”f)l/
MD(&\ [W/{/ ﬁéu(? {o a {[ql [VZ(/ 6{ 4(7‘

b 4, By



@ .
31 SJPP% Qo POftf@CJ}; (omfo{?i'(/ﬁ )dabor WWZ/“ L-‘ !20‘“?H/
|0<4,

e :
o the eaable on

I W\L” 0554t W\ﬁg prognt

[ 0= 1767,
LS & ?W
d) What s :/‘ib/‘("”" vage —f .Pmp)ﬂym |
QO‘ZW ~ EW
[20 = 10w
w= [
[0=120-2019) L8l -
-4 Y%

b) _Cav 50k m},n haglws ﬂ/[f / Iz /
\ // &~ Lodery




@ 5
o = 126~ 20 95 - 0
=47 Y
Wi of quse 1Y
C) Mdf M ;5 o mDnMP;Jn/ ( } 54'76/) =

e | ompoyes

Co whu My < HE ffe }Z
hu<D=120-24  NE-%
70 -10 = 0
70 =-II2
0 6
Wage <
6= A1)
W= |



=Nt Yo bed ot b

ga\/

/
ol d o) — L

0= 57

6\ DO\% the M(m{'rnum WA ge

L e (/J»/nwf?
Vﬁﬁ/ (/hdm IDOH/I Cuses (:"l HAL g(g/gpjfré
(Ompeﬂ,/g ol 0697
Moropsar 93 57

I
ﬂQ Mintnin - wage 16/(@ ﬁe Ok pary to pay Qbm/e
ke dafes £, (abor Ths

to Get o Mmf M Con Cah

& Mo vage U Caplopast

Means 7% {;/m MM-J)
@MP,ﬂyee //eﬂ)/@é%h’fd



b\f A h'@}w Po,z;Hr'm on Tl C;Ir%m/ (Uhse. Tn o Cdge
H\ﬁ 6‘11%1[!0{\ is fle Gure s boj(h C}]Lz/ﬂ/ }0/5 H

owel

o Tig Monopgon, (450  He e hgge  was 0T
A Gomp@ e wagQ lee], it (or mM |ncress
hploy rnt by f()’””‘f”‘ﬂ fe Pouomﬂj e for
/ﬂ“lﬂﬂofppm}ﬁ e ofin poat  messod s /p by Spffer "9
7“{ m} Nlium g fbose The  maclef Compet VB }f?w’f



(b -
L’; 54)5005@, he 1o {o?low loft, .

A /W/J :%) + 500

’W:%(ﬁo
( (" “{% e

% 0 :Jl;
F WF :"Z) ‘—BOO
O\) Mav & pr% - ) }7 T[Uj
%M [‘k VW é 0"”

W= T W»Léfm Wa//
T
:20

§ whw'} )f 9) m( \,wom /Lv“)
b) ]/\/M (5 ﬂ’t (pf ﬂrii/ ({U

Haﬁ s OF Wheh g playa

t:)j S

70 = vt
U* = Yol

{ : G ,’(‘P&? %w
a0 () pll ol plagirg gawe s o Y,



14.01 Problem Set 8 Solutions

1. Suppose that two competing firms, A and B, produce a homogeneous good. Both firms have a marginal
cost of MC = $50. Assume linear reaction functions, describe what would happen to output and price in
each of the following situations if the firms are at (i) Cournot equilibrium (ii) collusive equilibrium, and (iii)

Bertrand equilibrium (price competition).

a. Because Firm A must increase wages, its MC increases to $80.
b. The marginal cost of both firms increases.

c. The demand curve shifts to the right.

Note: Please give full credit to anyone who answers this question correctly with linear demand curves or

linear reaction functions.

a. (i) In a Cournot equilibrium, when firm A has an increase in marginal cost, its reaction function shifts
inwards. The quantity produced by firm A will decrease and the quantity produced by firrm B will increase.
Total quantity produced will decrease and price will increase.

(i1) In a collusive equilibrium, the two firms act like a monopolist. Given the two marginal cost curves, firm
B, the lower MC plant, will produce all the output in the market with firm A not producing at all. The
overall output stays the same as compared to the case when they both have the same marginal cost.

(iii) Firm A produces where price equals marginal cost and increases price to $80. If the monopolist’s price
is less than 80, then the low cost firm B will charge the monopolist’s price without worrying about the high
cost firm entering. If the monopolist’s price is greater than 80, then the low cost firm charges price 80 — ¢.

Assuming firm B can produce enough output, it will supply the entire market.

b. (i) The increase in the marginal cost of both firms shifts both reaction functions inwards. Both firms

decrease output, and price will increase.

(ii) When marginal cost increases, both firms will produce less and price will increase, as in the monopoly case.
(iii) Price will increase and quantity produced will decrease.

c. (i) Both reaction functions shift outwards and both firms produce more. Price will increase.

(ii) Both firms will increase output, and price will also increase.

(iii) Both firms will produce more. Because marginal cost is constant, price will not change.

2. Consider a market in which two firms produce a homogeneous product. Market demand is given by

Qa4(P) = 200 — P. The cost functions for firm A and firm B are TC,(q,) = 5¢. and T'Cy(gy) = 0.5¢7,
respectively.



(a) Find the Cournot equilibrium quantities supplied by each firm. Graph your result using reaction functions.
Find the market price, and calculate profits for each firm.

To determine the Cournot equilibrium, we first calculate the reaction function for each firm. Firm A’s resid-
ual demand is P = 200 — g, — q» and M R, = (200 — q3) — 2q.. By equating M R, and M C, and rearranging,
we get g, = 97.5 — 0.5gp, A’s reaction function. Similarly for B, MR, = (200 — qa) — 2q, = MCy, = .
Rearranging, we get g, = 66.67 — 0.33¢g,, B’s reaction function. With two equations and two unknowns,
we substitute for ¢, in A’s reaction function to solve for ¢,. ¢, = 97.5 — 0.5(66.67 — 0.33q,) = ¢, = 77

Substituting g, into B’s reaction function gives us q, = 41.
Substituting g, and ¢, into the demand equation gives us the market price: P =200 — 77 — 41 P = $82
Finally, find firm profits: m, = (82)(77) — [5(77)] = $5929 m, = (82)(41) — [0.5(41)2] = $2521.5

(b) Now suppose that firm A chooses how much to produce before firm B does (i.e. firm A is a Stackelberg

leader, B a follower). Calculate quantities, market price and profit for cach firm.

Firm A will choose its output g, to maximize its profits, subject to the reaction lunction of Firm B. That is,
A faces demand P = 200 — g, —qp, but it also knows B’s reaction function. We can plug that into the demand
faced by A. P =200—q,—[66.67—(1/3)ga] = 133.33—(2/3)q, A’s MR is therefore: M R, = 133.33—(4/3)q,.
Setting MR, = MC, gives 133.33 — (4/3)q. = 5, or g, = 96.25. Substituting ¢, into B’s reaction
function gives g, = 34.58. P = 200 — 96.25 — 34.85 = 6.2 m, = (69.2)(96.25) — [5(96.25)] = $6179.25
™y = (69.2)(34.58) — [0.5(34.58)2] = $1795.

(c) Now consider the case where total social welfare is maximized. Find market quantity, quantities supplied

by each of the two firms, and market price.

Total welfare is maximized when the price is equal to the marginal cost (the competitive equilibrium where
market demand equals market supply). Market supply is a horizontal sum of each firm’s supply curve. Firm
A’s supply curve is P = 5 since MC, = AC, = 5 and Firm B’s supply curve is P = q, since MC}, = q.
Thus market supply is P = @, for Q < 5 and P =5 for @ > 5. Under perfect competition, @, = Q4. Using
the inverse demand equation we find 200 — @ = 5, yielding a total quantity @ = 195 and P = $5. Since B’s
costs are lower for quantity < 5, B produces the first 5 units of output and A produces the rest. If Firm A
produces all of the output alone there will be no producer surplus and we lose the surplus that can be ob-

tained by allowing Firm B to produce 5 units of output. g, = 190 g5 = 5 p. = 0 py = (5)(5) —[0.5(5)2] = $12.5

(d) Compare firm output, total output and price for parts (a) through (c). Do your values make sense?
As expected, we observe more production and a lower price when social welfare is maximized. When Firm
A can move first it produces more than it does in the Cournot case, implying a first-mover advantage. We

find a similar effect if B moved first compared to the Cournot case.

3. Suppose a perfectly competitive labor market has a demand curve of LP = 120 — 2w and a supply curve

of LS = 8w, where w is the wage rate is dollars per hour and L is the quantity of labor in person-hours.



a) What are the equilibrium values of the wage and employment? Setting supply equal to demand gives
w =12 and L = 96.

b) Suppose the government imposed a minimum wage of $14 per hour. Now what are the equilibrium values
of the wage and employment? If the wage were required to be $14, firms would hire L = 120 — 2 % 14 = 92.

And, of course, w=14.

c) Repeat part a, assuming now that the market is a monopsony.

The total expenditure on labor, or w(L) * L (where w(L) is the inverse supply of labor) is L?/8. Thus, the
marginal expenditure on labor is /4. Setting marginal expenditure equal to marginal benefit (the inverse
of the original labor demand) gives L/4 = 60 — L/2, or L = 80. The wage rate is found where L = 80 is on
the labor supply curve, which is at w = 10.

d) Repeat part b, assuming now that the market is a monopsony.

The total expenditure on labor is 14L when the minimum wage is binding (i.e., values of L for which the
inverse labor supply is less than the minimum wage of 14), which occurs when L < 112 ; and the total
expenditure on labor is L?/8 when the minimum wage is not binding, which occurs when L > 112 . Thus,
the marginal expenditure on labor is 14 for L < 112 and L/4 for L > 112. Setting the marginal expenditure

on labor equal to the marginal benefit 60 — L/2 gives L = 92. And, of course, w = 14.

e) Does the imposition of the minimum wage decrease employment here under perfect competition? What
about under monopsony? Give a brief intuitive explanation for your answer and why it may be different

under the two different market structures.

Imposing the minimum wage decreases employment under perfect competition but actually increases it in
this case under monopsony. Monopsonists try to keep employment down to keep wages low, and imposing
a minimum wage that forces wages to be high reduces their incentives to keep employment down. But the
minimum wage reduces employment under perfect competition for the usual reason that firms will not be

willing to pay for labor that has a value that is less than its price.

4. Suppose you face the following lottery. You can earn 1 of 3 possible grades in this class: an “A”, a “C”,
or an “F”, with the following probabilities: 74 = T‘%,rrc = 1%, and g = 1'—30. Your current wealth (w) is
$400. If you receive an “A”, you gain (e.g. I pay you) $500. However, if you get an “F”, you lose (e.e. you
pay the) $300. If you receiv a “C”, you DO NOT GAIN OR LOSE anything. Assume your utility function,

defined over wealth, is U(w) = /(w).

(a) What is your expected utility (EU). [Hint: be sure to calculate your total wealth in each “state”]

EU =74U(wa) + 7cU(we) + 7pU(wr)
w4 = 400 + 500 = 900

we = 400 + 0 = 400

wp = 400 — 300 = 100



EU = £/900 + £+v/400 + &+/100 = 20

(b) What is the certainty equivalent level of wealth (w+), that is, the guaranteed payoff at which a person is
“indifferent” between accepting the guaranteed payoff and his expected utility from (a).
Uw") = EU — vw* =20 — w™ =400
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Michael E Plasmeier

From: Plamen Toshkov Nenov <nenov@MIT.EDU>
Sent: Friday, November 19, 2010 12:45 PM

To: Plamen Toshkov Nenov

Subject: [Friday 10] monopsony and minimum wage
Hi all,

In class today we talked briefly about what happens to the monopsonist demand for labor when the minimum
wage is set below the perfectly competitive wage level. I told you that the monopsonist would demand more
labor than would be supplied at that minimum wage and there would be a shortage. That's not quite so, the
monopsonist would actually demand as much labor as it is supplied at the minimum wage. The reason is that
with a minimum wage, the monopsonist's marginal expenditure curve becomes constant at the minimum wage
up to the quantity of labor supplied at that minimum wage. At that point it jumps to the original marginal
expenditure curve of the monopsonist (without the minimum wage) since in order to higher one more worker
the monopsonist now has to increase the wage rate above the minimum wage for all the workers he's hired up to
that point, which greatly increases the additional expenditure on the next worker. However that section of the
marginal expenditure curve is above the demand curve of the monopsonist. As a result the monopsonist
demands labor only up to the quantity of labor supplied at the minimum wage. I'll go over this again next time.

Have a good weekend and a good Thanksgiving break.

Plamen
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Figure 21-1: Equilibrium in @markets
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Figure 21-2: Intertemporal substitution
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Figure 21-3: Intertemporal substitution with an increase in the interest rate:
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Figure 21-4: Intertemporal substitution with an increase in the interest rate:
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Figure 22-1: Present value of education
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Figure 22-2: Tax subsidy to savings
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Figure 23-1: Isowelfare curves
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Figure 23-2: Income received by quintile

J-TABLE 171 . -
Share of Aggregate Income Recewed by Qumtxle 1967-—2007
Income 1967 1875 1980 1985 1990 1995 2000 2007
Lowest 20% 4.0 4.4 4.3 4.0 39 8 3.6 34
Second 20% 10.8 10.5 10.3 9.7 9.6 9.1 8.9 9.7
Third 20% 1 17 16.9 16.3 15.9 Jo.2 14.8 14.8

Fourth 20% 24.2 24.8 24.9 24.6 24.0 23.3 23.0 22.4
Highest 20% 43.8 43.2 43.7 45.3 46.6 48.7 49.8 49.7

In 1967, the poorest 20? of households received 4% of the national income, and the richest 20% received almost 44%.

Forty years later, the pogrest 20% received 3.4% of the national income, and the richest 20% received nearly 50%.
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Figure 23-3: Income distribution in the OECD

Lf_‘j_n TABLE‘ 41 7-2-

T Share of Aggregate income Recewed by Qumtlle of Households for OECD Natxons

Country {year) : i : - Income Quintile e
Lowcst Second Third _ Faurﬁi ngaest
Auslrla {2000 8.6% 13.3% 17.4% 22 a% 37. 8%
Belgium (2000) 85 13.0 16.3 20.8 41.1
Canada (2000} 72 12.7 17.2 230 399
Czech Republic (1996} 10.3 145 17.7 21.7 359
Denmark {1997} 8.3 14.7 18.2 229 358
Finland {2000) 9.5 14.1 17.5 22.1 36.7
France {1955} 7.2 126 17.2 22.8 40.2
Germany (2000) 85 13.7 17.8 23.1 369
Greece (2000) 6.7 11.9 16.8 23.0 41.5
Hungary (2002) 9.5 13.9 17.6 224 365
italy {2000) 6.5 12.0 16.8 228 42.0
Korea {1598} 7.9 13.6 18.0 23.1 37.5
Luxembourg (2000) _ 8.4 129 izl 22.7 389
Mexico (2002} 43 8.3 126 19.7 55.1
New Zealand (1997) : 6.4 11.4 15.8 226 43.8
- Nonway (2000} : 9.6 14.0 17.2 220 37.2
- Poland {2002) 7.5 11.9 16.1 22.2 42.2
Portugal (1997 58 11.0 15.5 218 459
- Slovak Republic (1996} 8.8 14.9 g A87 22.8 348
- Sweden (2000) 9.1 140 17.6 22.7 366
Turkey (2003) 5.3 9.7 14.2 21.0 49.7
United Kingdom (1999) 6.1 11.4 16.0 225 440
Unweighted average 7.7 12.7 16.8 223 405

United States {2004) 3.4 9.7 14.8 224 497



Figure 23-4: Poverty line

= TABLE 1 7 3
Poverty Lmes by Famlly S:ze (2006)

Size of Poverty
family unit ‘ line

1 ' $10,830

2 . $14,570

3 $18,310

4 $22,050

5 $25,790

6 $29,530

7 533,270

8 $37,010

For each additional person, add $3,740

A family of four with an income of less than $22,050 per year is
considered to be living below a minimum acceptable standard in the
United States.



Figure 23-5: Poverty rates over time
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Figure 23-6: Impact of tax and transfer
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Figure 23-7: Labor market
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Figure 24-1: Revenue by type of tax
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Figure 24-2: Marginal tax rates
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Figure 24-3: Laffer curve
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tax credit

Figure 24-4: Earned income
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14.01 Problem Set 9

1. (28 points) R&D and effect of government borrowing

A pharmaceutical company is considering whether to invest in the research and development of a new drug.
It will incur a cost of $100 million starting in this year for 10 years, and it will get a patent that is worth $1.5
billion at the beginning of the 11th year. Alternatively to the R&D project the firm can expand advertising
for an already existing drug, which will increase its profits by $10 million forever. The interest rate in the

economy is 5% and is constant over time.

1. (7 points) What’s the present value of the project? Write an expression for the net present value?

2. (7 points) Suppose that the internal rate of return on the project is 5.28%. Will the project be
undertaken? Why?

3. (7 points) The government is considering increasing government consumption. Suppose that the market
supply of funds is given by Qs = 4, where (g is funds supplied per year (in billion) and ¢ is the interest
rate. Market demand for funds is given by Qp = 10 — i. The government is considering permanently
increasing annual borrowing by $1 billion. Will the project get undertaken now? Why?

4. (7 points) Given your results in part (c) discuss why a fiscal expansion could hurt productivity growth

in the long run.

2. (28 points) Intertemporal consumption and savings supply

Suppose that there are only 10 individuals in the economy each with the following utility function over
present and future consumption:

Uler,e2) =1+ e

where c; is consumption today, and ¢ is consumption tomorrow. Buying 1 unit of consumption today costs
$1 today and buying 1 unit of consumption tomorrow costs $1 tomorrow. All individuals have income of $10
dollars today and no income tomorrow (they are retired tomorrow) but they can save at the market interest
rate r > 0.

1. (7 points) What is the price today of one unit of consumption tomorrow? Why?

2. (7 point) Write an expression for an individual’s budget constraint in terms of today’s and tomorrow’s

consumption expenditure.

3. (7 points) How much of his income would an individual consume and how much would they save given

the interest rate of r?

4. (7 points) Suppose that the market demand for funds is given by Qp = 100 — i. What is the market
supply for funds? What is the equilibrium interest rate that clears the capital market? What is

aggregate consumption at that interest rate?

p
5



3. (15 points) Demand for flu shots

The demand for flu shots this season is given by: P = 13 — 0.0005Q. The marginal cost of a flu shot is $8.
a) (5 points) In a competitive market, what are the equilibrium price and quantity of flu shots?

b) (5 points) The social benefit of flu shots is SB = 13Q — {).000594j What is the socially optimal quantity

in the market? Compare your result here to the quantity in part a) Explain any differences you see.

¢) (5 points) What government policies could be implemented to achieve the social optimum in this case?

4. (29 points) Government Redistribution and Social Welfare

Consider an economy with only one good, food. There are three people in the economy, A,B and C. A
has 400 units of food, B has 100 units and C has only 16 units. All have the same utility, U; = /f for
i = A, B,C. The social welfare function for this society is the sum of the utilities of the three individuals.

a) (6 points) If each agent simply consumes his own endowment, what is the utility level for A, B and C?
Find the social welfare level.

b) (8 points) The government decides to redistribute food more equally, so it takes 175 units from A and
gives them to B. However, the government spoils 79 of these units in transportation, so B ultimately gets

only 96 units of food. What is each persons utility level now? Find the social welfare level in this case.

¢) (8 points) Assume now that the government considers a different redistribution scheme. Starting with the
original endowments, the government takes 175 units from A. This time it wishes to give them to C, but in
transportation it destroys 91units, so C only gets 84 of these extra units. What is each persons utility level

now? Find the social welfare level in this case.

d) (7 points) Compare parts b) and c) in terms of social welfare. Note that the government is more wasteful

in ¢) and explain your result.



