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All questions must be answered on thistest form!
For each question you must show your work and (or) provide a clear argument.
If you need scratch paper, use the last two pages or the back of the form.

Question 1 Suppose there are two goodsplf = 1 then the demand for good 1 is given
by x(p1, 1, w) = 20— 4pq, for p; < 5. Then a utility function that describes these
preferences is 10 points

U(Xl, X2) =




Question 2 A firm’s production function isf(z,2) = Vz; + 2z. Let w1, wo denote
the factor prices ang the price of the output. Then the firm’s profit function is

n(w, w2, P) = 10 points




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 that 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 > 0if and only if

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




Question 4 Consider a technology that can be described by the production function
f(2) = 4Vz+ 1 - 4. Depict the additive closur¥ of this technology in the grid
below. 10 points
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Question 5 Suppose a firm uses two inputs. The cost function of a firm is©efform
c(w, q) = GP(¢(w1) + ¢(wy)). Then the production function is of the form 10 points

f(z1, ) =

(Hint: First, use the properties of the cost function to determtieestructure 0f.)



Question 6 A consumer’s wealth i = 400. The utility function isu(xg, X2) = Xy Xo.
Prices are originallyp; = p, = 1. However, the government introduces a tax of 3
Dollars on good 1, thereby raising to 4. Determine the amount of tax revenue per
costumer, and deadweight loss of taxation, measured byghizdtent Variation. 10 points

Tax revenueis

The deadweight lossusing EV is




Question 7 A person with wealtho wants to start a firm. There is one input and one
output. The firm has constant returns to scale productioctimmgiven byf (2) = z
The price of the input is 1 Dollar per unit. The price of theput however, is
determined by the state of nature. In particular, there woestatesw; and wy,
wherew, occurs with probabilityg andw-, with probability 1- g. The prices of the
output in stateg; andw; are given byp; andp,. Letu be the person’s Bernoulli
utility function.

(a) Specify the person’s optimization problem (the choicealald is obviously): 4 points

(b) Specify the most general condition on the parameters satimthperson with
a strictly monotone utility function will start a firm (i.enot starting a firm
means choosing = 0). 4 points




() Now suppose that(x) = In(x), thatp; > 1, p» < 1 andp; + p2 > 1. Determine
the optimal amount of input 8 points

=




Question 8 Let X be a random variable, witEX = 0. We define theompensating risk
premium k by the equatioru(x) = E[u(x + k + X)]. In the following assume that
is strictly increasing.

(a) Prove that ifu is concave thek > 0. Complete the proof in the box below: 6 points

Suppose by way of contradiction tHak O:

(b) Suppose thdt > 0 for all lotteriesX and for allx. Prove that the utility function
is u(x) is concave. Complete the proof in the box below: 6 points

Let x, X and 0< a < 1. We must prove that




Question 9 Let u; andu, be two utility functions on [0x]. We say thatu, is strongly
more risk averse tham if there existk > 0 and a non-increasing concave function
v(X) such thauy(x) = kua(X) + v(X).
Prove that ifu; is strongly more risk averse than, thenra(x, u) > ra(x, uy) for
all x. 10 points

10



Scratch Paper: Not Graded

11



Scratch Paper: Not Graded
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