, ECON 203 e
Final on Costs, Supply, and Equilibrium

Be sure to show your work for all answers, even if the work is simple.

This exam will begin at 18:20 and end at 20:00

1. (12 points) Honor Statement: Please read and sign the following state-
ment:

I promise that my answers to this test are based on my own work with-
out reference to any notes, books, or the assistance of any other person
during the test. I will also not use a calculator or other electronic aid for
calculation during this test.

Name and Surname:
student1D:
Signature:

2. (15 points) About Pareto efficiency.

(a) (4 points) What does it mean when we say allocation A Pareto dom-
inates (or Pareto improves on) allocation B?

Definition 1 We say that A Pareto dominates B if everyone likes
A better and some think it is strictly better.

(b) (3 points) Using the concept of Pareto dominance, define Pareto ef-
ficiency.

Definition 2 An allocation is Pareto efficient if there is no feasible
allocation that Pareto dominates it.

(¢) (4 points) Give an alternative definition of Pareto efficiency that does
not (explicitly) rely on Pareto dominance.

Definition 3 An allocation is Pareto efficient if anything that makes
some strictly better off makes others strictly worse off.

(d) (4 points) What property of the utility function makes Pareto effi-
ciency the only formal welfare concept in Economics? Explain.

Solution 4 [t is that preferences are "ordinal” or we can not mea-
sure your pleasure. This means we can not compare the happiness of
one to another, and thus the only formal definition of "good" is to
make everyone better or at least not worse off.
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3. (24 points total) Consider a general equilibrium exchange economy. Person
1 has the utility function u; (C, F) = C°F7 and the initial endownment
(Co1, Fo1) = (x,¢), and person 2 has the utility function us (C, F) =
C"F* and the initial endownment (Cpa, Fo2) = (¢, ().

(a) (6 points) Find the marginal rate of substitution for both people.

MU} 0& 5 R

MRS, = = __-1
MU} 7% Yy Cl
MRS, MUP_ vk F

2 = A
MU )\% ACy

(b) (6 points) Find the contract curve or the set of Pareto efficient out-
comes for this economy.
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(c) (6 points) Show that for the utility function u (C, F) = C*F” subject

to p.C + pgF < I that the solution is C (p.,ps,I) = a;j_ﬁp—lc and

F (pe,pf,I) = E—i‘_ﬁé You may use any technique you to chose to,
formal derivation of all steps is not required. Note: You may assume
the technical conditions hold. Namely that C (p¢,pf,I) > 0 and

F(pupfal) > 0.

Solution 5 I will use three different techniques.



i. Lagrange Method:

L(C,F,\)=C"F® —X(p.C +psF —1I)

U
aa—)\pc = 0
U
BF*Apf =0
—(pC+ppF=1) = 0
1 « 1 3
—US =y
c Pe F Df
1« 1__p
U= =yt
C p. F ps
o
C=F—rp
Bp. !
o
— | Pc +p FI) 0
< <ﬁpc > !
I 1 I g I
pf+ 5pf + 35 rr +Bps
oY B I)
C = F = —_—
Bpt! <a+ﬁp e’

I «

“pe(atB)  a+Bpe

i1. MRS equals the ratio of the prices.

MRS =

Q‘ Q
o =ISQls

P
Bpe T

and from this point on it would follow the deriwation above.

115. Substituing out for C in the objective function. I doubt any of
you used this, but

1
arnfb . =
max C*F? : C = (Iprf)

C

1 [0
(] — 8
max (pc (I pr)> F



a—1 a
o) Fas(su-Fe) P o

ﬁ(ﬁ«I—FmﬂaFﬁl = a(%«I—FmDQAFﬁ

(6]

1 a—(a—1)
ﬁ(—«fﬁpﬂ) = ap?
Pe
— (I —=Fpy) = aF
F - g—L
ape + Bps

Crazy, but it is a technique some like.

(d) (6 points) Find the Walrasian or competitive equilibrium prices. You
may use the answers given in the last part, assume that the optimal
consumptions are all strictly positive, and that both prices are strictly
positive.

Solution 6 We only need to make sure one market clears due to
Walras’s Law, so for example I could say:
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and get exactly the same answer. And of course one can mormalize
a price to one.



4. (10 points total) About the oil crisis.

(a)

(6 points) Empirically speaking is there any evidence there ever has
been a (natural) oil crisis, or that there ever will be?

Solution 7 No, other than a blip in the late 70s and early 80s caused
by OPEC the price of Oil per MWH has been essentially constant
for the last 100 years. At the current time, most oil producers are
expecting the peak in demand (highest quantity in history) by—at the
latest—2040, thus it seems there will never be an oil crisis.

(4 points) If there has been, when did it start and how bad has it
become. If not explain why not.

Solution 8 There has not been one, and the basic reason is improve-
ments in technology. This has had a two fold effect.

First, improved technology has made oil that was previously too ex-
pensive to extract now cost effective, thus increasing the supply of oil
when the more traditional sources are running dry.

Second, lowering the cost of alternative energy sources. As an exam-
ple, the price of solar cells has fallen 90% in the last decade, making
it now cheaper to (for example) run passenger ferries off of solar
power than of diesel (oil).

Won’t it be cool when all the ferries in Istanbul are replaced by com-
pletely silent solar ferries? Or will you miss the smell of polutants in
the air and the noise?
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5. (25 points total) Consider a market where all firms use the same technol-

ogy:

c(q) = cq + dg* + F but there are n type a firms that have zero

start up costs and m type b firms that have a fixed sunk cost of F' — ¢.
Throughout the question the demand will be: Q = a — bP.

(a)

(8 points) Which type, a or b, have older capital? (I.e. it has been
longer since they reinvested.)

Solution 9 If a firm’s fized sunk costs are high, it means they just
bought their capital and it does not need replacement. Thus type a
just reinvested and type b are older.

er
120
64
42
45

© 0o



(b) (4 points) Find the marginal cost and average cost of a typical firm,
and the average variable cost for each type.
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(¢) (8 points) Find the short run supply curve of each type of firm and
the industry.

Solution 10 First we need to find the shut down quantity and price
for each type.
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(d) (8 points) Find the short run equilibrium.

Solution 11 There are three possible cases (all supply, only a, or
neither) but the actual case is all supply, the simplest.
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(e) (4 points) In the long run what price will be charged and how much
will each firm produce?

Solution 12 These are determined by
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(f) (8 points) Find the equilibrium quantity in the long run and the
equilibrium number of firms.
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6. (14 points total) Define the cost function as:

C(w,r,Q) =minmaxwL +rK — p(f (L, K) — Q)
LK

Note: You may assume all technical conditions hold. Namely the optimal
values (L*, K*,u*) are all strictly positive, that all appropriate second
order conditions hold, and that all derivatives are well defined.

(a) (8 points) Prove that W} = L* = L(w,r,Q) by proving the
envelope theorem for this problem.



Proof. The complete derivative is:
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The first order conditions when (L, K, 1) >> 0 are:
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This makes it clear that gq% (f(L,K)— Q) = 0, too show the other
two indrect effects are zero we rewrite the remaining phrase:
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(b) (6 points) What property of the cost function then guarantees that
%&ﬂl < 07 Explain.

Solution 13 We know that the cost function is concave with regards

to prices because of the third property of cost functions. A mecessary
2

condition for a function to be concave is gwg < 0. Since
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