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Question 1 Utility is quasilinear, i.e.,u(X) = v(X1) + Xo. Thus,v’(x1) = p1. Thus,
20— 4p; = xg impliesp; = 5- (1/4)x1. Hencep'(x1) = 5- (1/4)x1, and therefore
v(x1) = 5% — (1/8)x5. Thus,

U(X1, X2) = 5%1 = (1/8)X% + X,

Question 2 To produceq units of output, we must hava + 2z, = ¢?. Thus, costs are
c(w,q) = min{ws, 0.5w,}0?. The first order conditions for profit maximization is
p = min{w1, 0.5w,}2q. Thus,

q= S —
min{2w1, wo}
Hence profit is
P . P P P
——— —min{wi, 0.5 - = — - - .
min{2w1, wo} ws w2}4 min{w, 0.5w2}2  Min{2wq, wo} 2 Min{2wq, wo}
Then the firm’s profit function igzr(w, wo, pP) = Wgﬂlwz}

Question 3 Suppose that a firm can operate at two locations, using ong atpeach
location (the input also has the same price at the two laastioThe production
functions at the two locations are given bfz) andg(z). Clearly, f(0) = g(0) = 0.
Further, suppose thdthas constant returns to scale and i strictly concave
(and has therefore decreasing returns to scale). When gragdg units of output
overall, the firm wants to allocate production at the two tmges by minimizing
the total use of input. In the box below write a simple mathérahconditions that
specifies exactly when the firm produces a strictly positiv@ant of output using
g. 12 points

g > Oif and only if g’(0) > f’(0) and pg’(0) > w.

Now determine a dficient conditions such that the firm only produces at the sec-
ond location, i.e.g > 0 andf = 0.

g’(0) > £’(0), pg’(0) > w, and pf’(0) < w.

Question 4 Note thatf is concave and that’(0) = 2. the additive closur& of this
technology is: 10 points
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Question 5 Note thatc(Awq, Awp, q) = Ac(w1, wp, q) for any cost function. Lety; =

w2 = w. Then @(w) + ¢(w)) = 24¢(w). Thus,¢(Aw) = A¢(w) which implies that
#(w) = aw for somea > 0. Hence the cost function &w., wo, ) = ag?(w1 + wy).
Thus, the production function is of the form

f(Zb 22) =D Vmin{xl, X2}

Question 6 Demand functions are



Thus, demand after the price change is, &D). Therefore,

Tax revenueis 150

The utility u(50,200) = 10,000. To get this utility at the original prices with the
lowest possible expenditureg; = X, and xyxo = 10,000, i.e.,x; = X = 100.
Thus, expenditures are 200. The tax therefore corresporalfss of 200 Dollars.
Thus, the deadweight loss is 50.

The deadweight lossusing EV is50

Question 7 A person with wealthw wants to start a firm. There is one input and
one output. The firm has constant returns to scale produtiection given by
f(2) = z The price of the input is 1 Dollar per unit. The price of thetjpu,
however, is determined by the state of nature. In partictiteare are two states
w1 andw», wherew, occurs with probabilityg andw, with probability 1— g. The
prices of the output in states; andw, are given byp; andp,. Letu be the person’s
Bernoulli utility function.

(@ maxqu(w — z+ P12) + (1 - Qu(w — Z+ p22).
(0) p1.p2<1.

(c) The first order conditions is

qp-1)  (1-91-p2)
w+(p1-1)z w+(p-1)z°

Thus,

q(p1—p2)+p1—1

2= o) ¥

Question 8

(a) Suppose by way of contradiction thiat< 0. Thenu(x) = E[u(x + k + X)] <
E[u(x+ X)] < u(E[x+ X]) = u(x), a contradiction.

(b) Letx, X and 0< @ < 1. We must prove thai(ax + (1 — a)X) = au(x) + (1 -
a)u(X). Letx = ax+ (1 — @)X and letX be a lottery with outcome — x
with probability « andx’ — x with probability 1- «. ThenE[X] = 0. Thus,
U(ax+(1-a)X) = u(x) = E[u(x+k+ X)] > E[u(x+X)] = au(x)+(1-a)u(X).

Question 9

kuy (X) +v”(X) - kuy (X) . _ku’z’(x)
Kuy(X) +0'(x) kU () +v'(x) — kuj(X)

ra(x,uy) = - = ra(x, up).



