PhD Qualifier

Examination

Department of Agricultural Economics

July 28, 2025

Instructions

This exam consists of six questions. You must answer all questions. If you need an assumption
to complete a question, state the assumption clearly and proceed. Be as clear as possible in your
answer. You have four hours to complete the exam. Show all your work. If necessary, use math,
graphical analysis and provide definitions of key concepts.

+ Be sure to put your assigned letter and no other identifying information on each page of
your answer sheets.

Also, put the question number, answer page number, and total number of answer pages for
that question (e.g. Question 4 Page 1 of 3) at the top of each page.

« Write on only one side of your paper and leave at least 1 inch margins on all sides.
« Make sure your writing is dark, clear, and easy to read.

« Turn in your final copy with all pages in order.

GOOD LUCK!



1. (15 points) Consider the utility function for an individual:
u(x) = ax® + bx +c.

(a) What restrictions must be imposed on the coefficients a and b so that the utility function
exhibits risk-averse preferences and the individual prefers more wealth for all wealth
levels between [0, x]?

(b) Prove that u has the property of increasing absolute risk-aversion given the restricted
condition in question 1.

(c) Prove that the individual’s expected utility function can be determined by the mean and
variance of a gamble, given the restricted condition in question 1.
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2. (15 points) Consider a pure exchange economy with two consumers and two commodities.
The consumption sets are R%. The utility functions for consumers 1 and 2 are

w(xi, ) =xixg,  w(x,x;) = minfxxg, 4}

The initial endowments are w, = (1,4) and w, = (4, 1).
(a) Find all Pareto efficient allocations.

(b) Solve for the competitive equilibrium.
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3. (20 points) Suppose you have cross-sectional data on n farms located in two different re-
gions (Region A and Region B). You are interested in estimating the impact of fertilizer use
(fertilizer), region, and additional farm-level control variables (X) on crop yield (yield). De-
fine a dummy variable D that equals 1 if a farm is in Region B and 0 otherwise. Consider the
following linear regression model:

yield, = B, + p, fertilizer, + p, D, + X'y +u;, i=1,..,n (1)

(a) Write down the OLS estimator for the coefficient vector 8 = (f,, f;, f,,y’)" in matrix
notation. State the necessary assumptions for unbiasedness and identification of the
parameters.

(b) Using the Frisch-Waugh-Lovell theorem, show explicitly how you can estimate f, by re-
gressing the residuals from regressing yield on D, X, and a constant on the residuals from
regressing fertilizer on D, X, and a constant. Express the solution in matrix notation
and clearly state the logic.

(c) Suppose instead you fit separate regressions for each region:

yield; = yéA) + yl(A) fertilizer, + X/ 6 + v,  for farms in Region A (2)
yield;, = yéB) + yl(B) fertilizer, + X/5® + w,,  for farms in Region B (3)

Explain the relationship between S, in the pooled model and yl(A), yl(B) from the group-
specific regressions.

(d) Formulate a hypothesis test for whether the effect of fertilizer differs across the two
regions, and explain how to implement this test in the context of the pooled regression
model.
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. (15 points) Consider the following panel data model
Y, =X;f+c¢+uw, i=1,..,N, t=1,.,T,
Letv, = ¢ +u, and v, = (v, ..., vp)". It is known that
(@) Elw,|Xy, ..., Xir,¢;] =0, E[¢| Xy, ..., Xir] = 0 for all i’s and ¢’s
(b) ElcXs .. Xir ] = o2,
E[W| Xy, ..., Xir ] = 0 fort =1,...,T/2,

E[W| X, ... X ] = 02y fort =T/2+1,..,T, and
Eluw,u, | Xy, ..., Xir,q] =0forall 1 <s,t <T,s#t.

Propose a consistent and asymptotically efficient estimator for the above model. Provide the
necessary details to implement your proposed estimator.
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5. (15 points) Consider the following linear model
Y=+ Xp +e,i=1,...,N.

It is known that E[e|X;] = 0, E[e*|X; > 0] = 07, and E[€?|X; < 0] = oZ.

Propose a consistent and asymptotically efficient estimator for this model.
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6. (20 points) Consider a risk-neutral individual (the seller) who owns an item that she values
at zero and a risk averse individual (the buyer) who is interested in purchasing the item.
Initially, neither party knows the buyer’s valuation for the item, v, but they have a common
prior that it is exponentially distributed with mean 1, i.e.,

Pr(v<iv)=1-¢" = F(¥) YV € [0, )

where e = 2.718 denotes the base of the natural log. If the buyer pays p for the item and his
realized valuation is v, then his ex post utility is

uv—p)=1-¢" P
where r > 0 is a risk aversion parameter (i.e., he has CARA utility). If he does not purchase
the item, then his ex post utility is u(0) = 0.

Suppose the seller has all the bargaining power but that she must use deterministic sales
mechanisms (i.e., take-it-or-leave-it offers). The question is whether she should allow the
buyer to inspect the item prior to making him an offer. Suppose that if the buyer inspects the
item, he privately learns v, and if he does not inspect it, then the parties remain symmetrically
uninformed.

(a) If the seller lets the buyer inspect the item and then offers to sell it to him at a price of p,
what is the probability that the buyer accepts?

(b) If the seller lets the buyer inspect the item, what offer p' will she make? How much
expected revenue will the seller earn in this case?

(c) Calculate the buyer’s expected utility,

o0

J u(v — p)F’'(v)dv,

if he is not allowed to inspect the item and he accepts an offer from the seller to buy it

for p.

(d) If the seller does not allow the buyer to inspect the item, what offer p°, will she make?
How much expected revenue will the seller earn in this case?

(e) Calculate lim,_,, p° and briefly interpret your answer.
(f) Calculate lim,_,, p° and briefly interpret your answer.

(g) What is the formula that implicitly defines r*, the value of r such that the seller is indif-
ferent about letting the buyer inspect the item. In words, what is the tradeoff the seller
faces in deciding whether or not to let the buyer inspect the item?
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