Solutions guideline for MA Comprehensive Examination (August 2008)

These are not definitive solutions. For severaktjaes, there are multiple acceptable answers.eThes
should be interpreted as a guideline on how tobgwisolving the problems.

Short questions

Question 1:

The pure strategy Nash equilibria are (T,M) andR(B,
Question 2:

i.  Decreasing returns to scale occurs wherafor1 = f(ak, al) < af (k,1). Equivalently,
doubling all inputs leads to a less-than-doublihgudput.
ii. Increasing returns to scale occurs wherufor 1 = f(ak,al) > af (k,1).

Question 3:

For § sufficiently close to 1, defect is not a dominaimategy. That's because it is not a best
response to the strategy: play C until the oppopkys D, at which point always play D.

Question 4.

a. Rock-paper-scissors it a game of perfect information because not evecisota node is
a singleton. It does not have a PSNE.

b. The adapted form of chess is a finite game of perfdormation. Therefore there exists a
PSNE which can be evaluated by backwards induction.

Question 5:

a. Because the suppliers are rationed; they are lggremus in MC of labor supply and so we
don’t know what the producer surplus is (becausel@et know which ones are employed).

b. Answers:

I.  The best case scenario is that the 500 units Whowest marginal costs of
producing labor are the 500 employed.

ii.  The worst case scenario is that the 500 units théthighest marginal costs below
$7.00 are the 500 employed. [Credit should be gizene argues that the guys with
low MC will buy the rights to work under the ratiog].



Question 6:

a. A preferred formulation is that the Coase theoragsthe following: When transaction costs
are negligible, parties achieve an efficient outeom

b. The Coase theorem does not apply to LA air polilubecause the transaction costs of
internalizing effects are not negligible

c. The costs of internalizing an effect are a kindrahsaction costs. When those are high, the
effect is not internalized, and we call the effaetexternality. In the case of air pollution, the
high transaction costs are the costs of affectetiiegaorganizing voluntarily to reduce air
pollution, or, alternatively, the costs of medigtte grievance as a tort. Either way, the
transaction costs of resolving the matter are high.

Question 7:
This industry has increasing returns to scale. dloee only one firm can operate.

Question 8:

a. If you take an umbrella, your utility is3 for sure. If you do not, your utility i€) (%) +

(-10) (%) = —2. Therefore do not carry an umbrella.

b. If you get the report and it turns out to be higegsure, then you choose not to carry the
umbrella and your utility i€0) (g) + (—10) (%) = —%. If you get the report and it turns out
to be low pressure, then you choose to carry therelta since if you do not, your utility is

(0) G) + (—10) G) = —5 < —3. Therefore your unconditional expected utilitygeftting
the report is(g) (— Z) + (&) (-3) = —g. Since the utility of not getting the report42, you

are willing to pay(— g) — (=2) = $0.40 for it.



Question 9:

This is the matrix of utilities:

Activity Tom Joe Abe Pam Sue Total
Home 0 0 0 0 0 0
14-20=-| 14-20=-| 14-20=-
Club 6 6 6 26 40 48
. 60-14 = _ _410-14=-| 0-14=-
Movie 16 20-14 =6| 20-14 =46 4 14 40

a. Going to the club generates the highest surplugsatittrefore the most efficient.

b. In pair-wise voting, it loses to both home and nedwecause all three men would vote
against (the women would vote in favor).

c. If Sue was to offer $7 to each of the men, everywsoeld benefit from going to the club
relative to staying at home. There is an infinityaoceptable transfers.

Question 10:

a. The minimum amount Sam would accept to supply thén@ur is $4.58
b. Answer:
i.  Sam’s MC of the 8 hour must be greater (or equal to) $4.75.
ii. Sam’s MC of the 8 hour must be less than (or equal to) $4.75.
c. Answer:
i.  The maximum amount she’d be willing to pay for #tle hour is $7.23.
ii. The social surplus of transaction the 7th unitdg%$, which is the amount by which
the marginal benefit exceeds the marginal cost.



L ong questions

Question 1.
0U3<&
a. These two goods are perfect substitutes. The saligs™* = m S s ps * =
Ds lf Dc
lf <B
0 f > p; Clearly neither will be inferior since you arevalys spending either all your
l

money on one good or none of it. Diagrammatic arguishare acceptable.

A horizontal line aty = —1 that jJumps up ty = 0 at the poinpg = %.
No, since by non-satiation | will always spend myire income. That means that at least one
of the goods has to be normal. Inferiority is agssary condition for being a Giffen good.

According to consumer theory, normal goods musyabe law of demand and Giffen goods
must be inferior. These are two testable predistidnyou find normal goods you can vary
the price to confirm that they are ordinary. If yioud Giffen goods, you can vary income to
confirm that they are inferior.

Question 2:

a.

The NE is for everyone to contribute zero . Thegmaal utility of contributing anything is
alwaysf — 1 < 0.

If Ng > 1 then maximal contributions by everyone Pareto dame the NE.

Eachi solves:maxxie[o,e]{ —x;+B(X)1x) +R ( )} The FOCisf — 1 +

ZN
Y% , oy . _ (N-DR
R(-——=) = 0. Under a symmetric NE&; = x* Vi sox* = — :
(2, %)) NZ(1-p)
The FOC is unchanged. Therefore total net contobstwill beNx* — R = I(VAE:;; —R=

((W-1)—N{1-p)) =25

N(1 B) N(Q1-p)

This is a public goods problem. Contributing tordlyehas a positive externality and will
therefore be underprovided. Lotteries have negatkernalities and will therefore be
overprovided. These two externalities can canceh esher out.



Question 3:

a. The marginal utility ta of increasing own effort ig; — 2e;. The first-order condition (which

is clearly sufficient here) is; = %ej*. Therefore the NE i8] = e; = 0.

b. The strongest possible sanction is infinite zeforefn response to the first defection. The
utility of infinite effort of k for each player i?’_‘—&. By the FOC from part (a), a defection by

involves playing; = %k which yields a utility ofi ak? + k for that period and zero

thereafter. The smalle§tthat can sustain this is obtained by sol\,jtlrmgc2 + k= 1’_‘—6. Since

ak
ak+4'

k > 0, this can be rewritteak + 4 = :—6 and sa) =

c. The utilitarian planner with equal weights solvies problemmax,, >o.,>o{ae;(e; —e;) +
e, + ae,(e; — e;) + e4}. Insisting on a symmetric solutions simplifies greblem to
max,{2e}. Clearly the solution is infinite effort.

d. Lots of valid reasons. Infinite dynasties: orgati@as continue in perpetuity and "play”
indefinitely, even if individuals within the orgaation do not. The classic example is a
family where each generation cares about the disita This model can also represent a
constant probability1 — §) of the game ending every period. Infinite horizoas
approximate long horizons under bounded rationaityything sensible.



Question 4.

a. Note that both prices can be negative. The eqiuhiiis obtained by solvin§1 — %p =

1000 — g subject tp = —q. This yieldsp* = —900, which means that the scriptwriters are

paying the studios $900 each to produce their scrighe equilibrium trades will be 100
movies (scripts). Total welfare is the sum of thangle with vertices where each demand
meets the price axis and the equilibrium (see diagoelow; note the inverted axes as
compared to normal demand and supply diagrams)b@ke of the triangle {§000 +
9100) = 10100. The height iS00 and so the total welfare 5 x 10100 = $505000.
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b. As you recall from undergrad micro, it doesn’t reatvho bears the legislative burden of the
tax when it comes to calculating the economic boirdet’s model the studios as legally

paying the tax. Their demand function becobes 41 — Flop (to get this, rearrange so that

p is the subject then subtract 500 from the RHSraatrange back). This impligg =
—950 and the equilibrium trades 9. Studios are bearing $4950 of the tax while
scriptwriters bear $50. This is expected sincedéfmaand of scriptwriters is very elastic
compared to that of the studios. The area of tHéaveetriangle is now(1000 + 4100) x

50 x % — $127500. Therefore the decrease in welfaré595000 — $127500 = $377500.

However taxes collected a$6000 x 50 = $250000 and so the net decrease in welfare is
$127500.

c. If the price is constrained to be 0, 91 studios Hd@O scriptwriters will show up to stand in
line. That means that 91 movies will be made.

d. Again the price is constrained to be 0. The welfarstudios is the area under their demand
from price 0 to price 9100, which is 414050. Thdfare to writers is the value of the
average writer who has a positive demand at pric@®s 91. The writers’ values are
distributed uniformly from 1000 to O, so the averamy has a value of 500. Therefore the
writer surplus is 45500, and so total surplus 8580. Therefore the decrease in surplus
compared to part (a) is $45450.



