Economics 601, Microeconomic Analysis | Harvey Lapan
Fall 2009
Midterm 2
Answer Any Three Questions

1. Answer all parts.

(@) Consider a consumer whose utility depends on two goods, {xl, xz} . Her Hicksian demand for

P,

12
j , where U is utility, and p; is the price of good i. Currently,
P

good 1 is given by: x' =U (

the individual has income w =72, prices are (p,, p,)=(9,4) and the person’s optimal
consumption bundle is (x,,x,)=(4,9).

I. A new discount store opens that allows her to buy x, ata price of p, =4 per unit. What is
the maximum amount she would pay for the opportunity to shop at this store? (7 points)

ii.  Suppose, instead of offering good 1 at p, =4, the new store has a more complex offer: you
pay a price of 12 each for the first 4 units of good 1 bought there, while additional units
purchased in excess of 4 cost only 1 each. Thus, if you buy X, units of good 1 at that store,
the total cost of your purchases of good 1 there is: {12- Min[kl, 4] +1- Max[(k1 - 4),0]} .

Your income and the price of good 2 remain the same (w= 72,p, = 4) . {The customer
cannot resell purchases of good one to someone else — the good is not transferable}.

iia) Draw the budget set for this problem. Is it convex? Is there a unique local optimum to
the utility maximization problem? {you do not need to find the optimum}. (4 points)

iib) Will the person choose to shop at the new store (her alternative is to buy as much as she
wants of good 1 at a price p, =9)? Justify your answer. (7 points)
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(b) A consumer has preferences given by: U = (xl‘l + xz‘l) (this is a quasi-concave function).

Prices are given by (p;, p,) and the person’s income is derived from endowments(e; . e, ).

i.  Are these preferences homothetic? For the Marshallian demands, will (sij = (%} , given
P, Py

that income is derived from endowments? (6 points)

ii.  Assume e, =3e,. Find the Marshallian demand for x, and calculate the slope [%} Is the

Py
slope negative everywhere? If you answer no, find the domain (of prices) for which the
demand curve is positively sloped. (9 points)



2. A competitive profit-maximizing firm produces a good, g, using a monotonic, concave two input
production function f(z,,z,). Let p denote output prices, and (w,,w, ) denote input prices. Let

7(p,W,,w, ) denote the firm’s (maximum) profit function.
(a) An economist postulates the profit function has the form: 7 (p,w,,w,)=2 p? [wf + WS ](ﬂ/a) :

What restrictions must hold on « and a for this profit function to be consistent with theory?
Explain. (7 points)
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(b) Let z(p,w;,w,)=2p° [wf/z) +w§”2)} . Derive: (L)the cost function that is dual to f(z,,z,);

(2)the conditional input demand functions; and (3)the dual production function. (18 points)

(c) [Use the profit function (and dual technology) from part (b)]. Let inputs prices be w, =w, =1
and output price p=10. Walmart offers to pay the firm a price of p =20 BUT the firm must

supply Walmart with 50 units at that price (and must produce the good itself). Calculate whether
the firm should accept Walmart’s offer. (8 points)

3. Consider a firm that has the following two input production function: q< f(z,z,)= (4212 +2; )1/2 .

(a) Calculate the (local) returns to scale for this production function. Under what condition does it
satisfy non-increasing returns to scale? (7 points)

(b) Let 2=(1/2) in the production function above. (1)Does the production function exhibit non-
increasing returns to scale? (2)Is the production function concave? That is, is the production set

4
Y :{(—zl,—zz,q) eR®st.z,>0,2,>0,and q< (4212 + 27 )J/ } a convex set? Carefully justify

your answer. (8 points)

(c) Derive the cost function for this production function (with 4 =(1/2)). Is there a profit
maximizing solution for the competitive firm? Explain. (10 points)

Af (2.2 A4z +73 _
(d) Let A=2andg(z,2,)=h(f(z.2,))= (22) _ ( 12 22) , A>0.{Note that h(-)is
1+ f(z,2,) 1+(4zl +22)
a positive monotonic transformation of the production function}. What is the cost function dual
to g(z,2,) and what does the average cost curve look like? What is the value of minimum

average cost? Be specific. {for simplicity, let w, =w, =1}. (8 points)




4, Answer All Parts

(@)

(b)

A competitive, profit maximizing firm produces an output, g, using two inputs (zl, 22). Output
and input prices are given by ( p,W,, W, ). The firm’s profit-maximizing output supply and input
demands are given by q”(p,w;,W, ), z; (p,w;,w, ), i=12. Atprices (p,w,W,)=(2,11) weare
given that (oq”/ap) =4, (6z; /ow, ) = -1

Given the above information, what is the feasible range of values for (aq*/awl) ? (5 points)

Suppose we also know thatat (p,w;,w,)=(2,11), (62;/8W1) =3. Find (aq*/awl) at that

price vector. (8 points)
Consider a competitive profit-maximizing firm that produces an output, g, using three inputs,
(z,,2,,25). Output and input prices are given by ( p,w;,w,,w,) and the firm’s strictly concave
production function by f(z,,2,,2,). Inthe short run, z, is fixed (at ), while (z,,z,) are
variable inputs whereas in the long run all inputs are variable. Let z°(p,w,,w,,w;,Z;) denote
the short run (restricted) profit function, and 7" ( p,w;,w,,w,) the long run profit function.
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Similarly, let (q Ly 22) denote the short run profit-maximizing choices of the firm and

((jL,ZlL,ZZL,isL) the long run profit maximizing choices.

What can you conclude about the sign of [(azf /awl) —(azf /awl)} and what can you

conclude about the sign of [(aqL/awl) —(adS/awl)] ? Be as specific as possible. (6 points)

Suppose the production function is given by f(z,,2,,2;)=h(z,2,)+9(z,,2;), where h(:)
and g(-) are both monotonic increasing and strictly concave functions and (azg/azzazs) <0.

For this case what can you conclude about the sign of [(aif/awz)—(aiz/ﬁwz )} ? Beas

specific as possible. (7 points)

2_p2+ 4p4/37§/3
Wy W;/S
Compare the slopes of the short run and long run supply curves [(aqL/ap) —(aQS/ap)} and

Suppose the short run restricted profit function is: 7° = —-W,Z;.

also determine the sign of [(aﬁf/ap) —(aif/ap)] (7 points)



