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Ph.D. Economics Core Exam 

October 2022 

 

This exam is designed to test your broad knowledge of microeconomics and macroeconomics.  

 

From the graduate student handbook: 

 

“…the examination is not limited to the student’s course work, but tests a student’s grasp of 

economics as a whole. Questions require the student to demonstrate a superior grasp of the 

theory and the tools. The student’s performance is evaluated by the manner in which they 

approach the problem; their demonstrated understanding of economic theory and application; 

and their ability to interpret results.” 

 

You must complete all four problems during the allotted time. 

 

 

Note on Testing Procedure: You are expected to adhere to the following guidelines in completing 

the exam for your answers to be considered complete. Incomplete answers will be evaluated 

accordingly.  

 

• Write legibly. Number ALL pages and organize your answers to questions in the 

same order as they were given to you in the exam. Begin your answer to each 

question on a new page and identify the question number. 

 

• Provide clear, concise discussion and economic intuition to your answers. 

 

• Explicitly state all assumptions you make in a problem. Graders will not take unstated 

assumptions for granted. Do not make so many assumptions as to trivialize or assume the 

problem away. 

 

• Define any notation you use in a problem and label all graphs completely. 

 

• Fully explain your steps in any mathematical derivations. Simplify your final answers 

completely. 

 

• When you turn in your exam answers double check to make sure you have included all 

the pages to each question number, and in order. The pages you submit as your answer 

are the only ones that will be considered. 

 

• To simplify copying, please leave 1-inch borders. 
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Question #1 

 

Suppose a representative consumer, Nate, has the following utility function: u(𝑥1, 𝑥2) =
(𝑥1 − 𝑎1)0.5(𝑥2 − 𝑎2)0.5. Nate’s income is w and the prices for the two goods are 𝑝1 and 𝑝2, 

respectively. 𝑎1 and 𝑎2 are constants and are both greater than zero. 

 

a) Find the Marshallian demand functions. Derive the indirect utility function. 

b) Derive the Hicksian demand functions using Shephard’s Lemma.  

c) Assume that 𝑎1 = 𝑎2 = 0 for the remainder of the question. Suppose that the original 

prices of the two goods are ($1, $1). A supply shortage of good 𝑥1 has increased its price 

to $2. The government plans to subsize the consumer by a one-time transfer payment $M. 

Find the smallest value of M to ensure that Nate maintains his original utility level.  

d) Suppose that the government plans to issue the same $M to all consumers, based on your 

calculation in part c. There is another consumer, Kate, who has the same utility function 

as Nate. Kate’s income is 2w, which is twice as high as Nate’s income. Find the change 

in Kate’s utility level with the price increase and the government transfer payment.  
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Question #2 
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Question #3 

 

You are a homeowner (H) and your A/C has gone out in the middle of the summer. You call the 

repairperson (R) to fix your A/C. He identifies the problem and now you must determine whether 

to make the repairs and how much it will cost. The homeowner has a value, 𝑣, of having the A/C 

fixed, and the repairperson has a cost, 𝑐, of doing the work. Both H and R must submit a price 

for the job. Each can offer either a low price (𝐿), medium price (𝑀) or outrageous price (𝑂) 

(where 𝑂 > 𝑀 > 𝐿). The price offered (or the strategy) by the homeowner and the repairman are 

𝑝𝐻 and 𝑝𝑅, respectively. If 𝑝𝐻 ≥ 𝑝𝑅 then the job will be done at 𝑝 =
𝑝𝐻+𝑝𝑅

2
, and the payoff to H 

is 𝑢𝐻 = 𝑣 − 𝑝, and the payoff to R is 𝑢𝑅 = 𝑝 − 𝑐. Otherwise, the job will not be done and each 

gets zero payoff. 

a) Assume both 𝑣 and 𝑐 are known by both H and R and the bids will be submitted 

simultaneously. Write out the normal form of this game. 

b) Solve for the pure-strategy Nash equilibria from the game in part a in both of the 

following scenarios. 

i. 𝑣 > 𝑂 and 𝑐 < 𝐿 

ii. 𝑣 = 𝑀 and 𝐿 < 𝑐 < 𝑀 

c) Now suppose that the repairperson gets to make an offer first (same options as before: 𝐿, 

𝑀, 𝑂) and then the homeowner responds with an offer (𝐿, 𝑀, 𝑂). The price and payoffs 

are determined the same as above. Write out the extensive form of this game. Solve for 

all subgame perfect Nash equilibria for the following scenario (remember a strategy is an 

action at every information set) 

i. 𝑀 < 𝑣 < 𝑂 and 𝑐 < 𝐿 

d) Finally, go back to the simultaneous game in parts a and b. Suppose 𝐿 = 100, 𝑀 = 200, 

𝑂 = 400, 𝑣 = 250, 𝑐 = 75. Find all pure and mixed strategy equilibria of this game. 
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Question #4 

 

 

Note for this question only: parts a) and b) are to be solved separately from parts c) and d). That 

is, parts a) and b) are unrelated to parts c) and d). 

 

 

a) Consider a 2×2 exchange economy. Consumer 1’s utility function is 𝑈1(𝑥1, 𝑦1) =

2 ln(𝑥1 − 2) + ln(𝑦1 − 1) and her endowment is 𝜔1 = (4, 2). Consumer 2’s utility function 

is 𝑈2(𝑥2, 𝑦2) = 4𝑥2 + ln(𝑦2 − 4) and his endowment is 𝜔2 = (4, 4). Derive the contract 

curve (the set of Pareto optimal allocations) for this economy (please specify the entire set of 

points that make up the contract curve). Draw the contract curve in an Edgeworth box. 

b) Set up the optimization problem for consumer 1 and derive her offer curve (demand function 

for 𝑥1, 𝑦1). 

 

Note: Recall, parts a) and b) are unrelated to parts c) and d) below. 

 

c) Suppose Ada’s utility function is 𝑢(𝑤) = √𝑤, where 𝑤 denotes her wealth. Assume that Ada 

owns a coffee shop. The coffee shop is worth $7,000 with a probability of 0.8. With a 

probability of 0.2, the shop will close and is worth $0. At what price would Ada be willing to 

sell her shop if she does not have any other asset? Now suppose that Ada received $500 from 

a friend as a gift. At what price would Ada be willing to sell her shop now? 

d) Now assume that after receiving the $500 from her friend Ada can choose to spend the 

money to remodel her shop. Remodeling the shop would not change the value of the shop if 

it does not close but would change the probability that the shop closes. If she chooses to 

remodel, the probability that the shop closes would decrease from 0.2 to 0.15. Should Ada 

remodel the shop?  


