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Направление: «Финансовая экономика» 

Профиль: «Финансовая экономика/Financial Economics»  КОД – 130  

Время выполнения задания – 180 мин., язык – английский. 

Examination Guidelines 

 The exam consists of 5 tasks. Solve all tasks. Examination time: 180 minutes. 

 The exam is graded on a 100-point scale. Numbers in brackets indicate the points awarded 

for each problem. 

 Write your answers in the booklet provided to you by the examiners.  

 You can solve the tasks in any order but you must label each task and sub-task clearly and 

sufficiently. Use a separate page for each task. You are not allowed to detach sheets from the 

booklet. 

 Answer all tasks in English. Graders will ignore any Russian text.  

 You may use the last page of your booklet as scrap paper. 

 Crossed out writing will not be considered by the grader. 

 Use legible hand writing. The grader will ignore any illegible parts of your paper. 

 

Examination Rules 

 You are required to follow all instructions given by the examiners.  

 Talking is not allowed under any circumstances. 

 Detection of any electronic communication device on you will constitute cheating even if the 

device is off. 

 The proctors of the exam are not authorized to answer any questions.  
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Question 1 [20 points] 

Daniil owns 5 litres of beer and 10 kg of chocolate. He knows that he can go to the (perfectly 

competitive) market and trade beer and chocolate at prices pb(per liter) and pc (per kg), 

respectively. Assume that pc=1, and that beer and chocolate are perfectly divisible. 

 

a. [3 pts] Write out the budget constraint. Draw it on a well-labelled graph and 

highlight the endowment. 

 

b. [4 pts] Daniil’s utility is given by uD(xb,xc)=5+3ln(xb) + 3ln(xc), where xb and xc 

denote the amount of beer and chocolate he consumes (in liter and kg). What is his 

demand for beer and chocolate? 

 

c. [6 pts] Suppose now that Alexei is the only other person in the market and he owns 

15 litres of beer and 10 kg of chocolate.  Alexei’s preferences are uA(xb,xc)=4xb+xc.  

Find the Walrasian (or General) equilibrium and Walrasian equilibrium allocation 

such that both individuals consume positive amounts of both goods. 

 

d. [4 pts] On the way to the market, Daniil slips on some ice and hits his head.  When 

he gets up he finds that his preferences have changed to be vD(xb,xc) = xb
2+xc

2.  Is the 

equilibrium price from question 3 still a Walsrasian equilibrium?  Prove your 

answer. 

 

e. [3 pts] Find a Walrasian equilibrium, along with the associated allocations, that is 

different from your answer to question 3.  How many Walrasianequilibria are there? 

 

Question 2 [20 points] 

Consider a closed economy growth (Solow) model where time is continuous. Output in the 

economy is given by the aggregate production function 

𝑌 = 𝑓(𝐾, 𝐿) 

where 𝑌stands for output,𝐾 for capital, and 𝐿 for labor. The function 𝑓is differentiable, 

concave and homogeneous of degree 1. The labor factor depends both on the number 𝑁 of 

workers and an index ℎ of their quality: 𝐿 = ℎ𝑁. The competitive rate of return of capital and 

salary rate are denoted 𝑐and 𝑤, respectively. 

a. [2 pts] Write the first-order conditions of the representative firm.  

 

b. [4 pts] Derive the relationship between the growth rate of ℎ, 
𝑑ℎ

ℎ
, and Solow 

residual. 

 

Suppose that we now distinguish between skilled and unskilled labor, with 𝑁 = 𝑁𝑢 + 𝑁𝑠, 

where 𝑁𝑢 is the number of unskilled workers and 𝑁𝑠 that of skilled workers. We now write 

𝐿 = ℎ𝑁 = 𝐺(𝑒𝑢𝑁𝑢, 𝑒𝑠𝑁𝑠), with 𝐺 differentiable, concave and homogeneous of degree 1. The 
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coefficients 𝑒𝑢and 𝑒𝑠 capture the differential impact of technical progress on the different 

types of labor. The corresponding competitive salaries are 𝑤𝑢 and 𝑤𝑠. 

c. [5 pts] Show that 𝑤𝑢𝑁𝑢 + 𝑤𝑠𝑁𝑠 = 𝐿𝑓𝐿, where 𝑓𝐿 is the partial derivative of 𝑓 

relative to 𝐿. What does it imply for the weighted average salary �̅�? 

 

d. [9 pts]i) Derive an expression for 
𝑑ℎ

ℎ
 as a function of the growth rates of technical 

change 
𝑑𝑒𝑢

𝑒𝑢
𝑎𝑛𝑑

𝑑𝑒𝑠

𝑒𝑠
 and the growth rates of the fractions of the different categories 

of workers𝑑 (
𝑁𝑢

𝑁
) and 𝑑 (

𝑁𝑠

𝑁
). ii) To which extent does the decomposition between 

skilled and unskilled labor help account for Solow residual? iii) Given the 

functioning of the labor market, outline a key limitation of the approach used in 

this exercise. 

 

Question 3 [20 points] 

A researcher is interested in estimating the effect of education on wages. He also thinks that 

the gender of the person might have impact on earnings, so he estimates the following two 

models: 

Model A: log𝑊𝑎𝑔𝑒𝑠_𝑖 =𝛼 + 𝛽𝐸𝑑𝑢𝑐𝑖 + 𝑢𝑖, 

Model B: log𝑊𝑎𝑔𝑒𝑠_𝑖 =𝛼1 + 𝛽1𝐸𝑑𝑢𝑐𝑖 + 𝛽2𝑀𝐴𝐿𝐸𝑖 + 𝛽3𝑀𝐴𝐿𝐸𝑖 ∗ 𝐸𝑑𝑢𝑐𝑖 + 𝜀𝑖, 

where Wages are hourly wages measured in rubles, log denotes the natural logarithm, 

education (Educ) is the numberof years of schooling, MALE is a dummy variable equal to 1 

for males and 0 for females, and MALE*Educ is equal to the product of the variables MALE 

and Educ. Some estimation results are provided in the table below (in parenthesis are the 

standard errors): 

  Model A Model B 

(Intercept) 5.29 

(0.573) 

5.03 

(0.674) 

Educ 0.080 

(0.008) 

0.045 

(0.021) 

MALE  0.215 

(0.098) 

MALE*Educ  0.052 

(0.022) 

𝑅2 0.14 ? 

N 240 240 

RSS 66.12 57.65 
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Here 𝑅2 is the coefficient of determination, N is the sample size, and RSS is the residual sum 

of squares. 

a. [4 pts] Interpret the coefficient on education in Model A and the coefficients on 

MALE and MALE*Educin Model B. If you use approximations in your answer, 

make sure that you do it only when they are valid.  

 

b. [3 pts] Given the information on 𝑅2 and RSS for model A and on RSS for model 

B, compute the 𝑅2 for Model B. 

 

c. [5 pts] Help the researcher to test a hypothesis that education has the same effect 

on wages for men and women. State this hypothesis in terms of restrictions on 

coefficients of Model 2, compute the p-value for the test-statistic, and use it to 

perform the test at 1% significance level. (You can assume that the sample of size 

N=240 people is a very large sample) 

 

d. [3 pts] The researcher claims that Model B is better than Model A, since the 𝑅2 

for Model B is higher, and so it better explains the data than Model A. Comment 

if his comparison is fair and explain using a formal argument which model is 

better. 

 

e. [5 pts] Test whether the models for wages for men and women are the same. 

 

Statistical tables are available at the end of the document. 

Question 4 [20 points] 

A producer of big ships wants to hire an agent to sell one ship. If the agent manages to sell it, 

the profit for the producer (before paying the salary of the agent) is 𝑥 ≥ 9, otherwise it is 0. 

The agent can exert low effort 𝑒 = 2 or high effort𝑒 = 6 and has utility function 𝑤 − 𝑒, where 

𝑤 is the compensation he obtains from the producer. The agent has limited liability, so that his 

compensation can never be negative. If he does not work for the producer, the agent has a 

utility of 1. In case of low effort, the agent sells the ship with probability 1/3, in case of high 

effort with probability 2/3. 

Suppose that the producer can observe the effort of the agent. 

a. [3 pts] Determine the minimum amount the producer must pay for the agent to 

accept the contract when the agent exerts high effort and when he exerts low 

effort.  

b. [3 pts] Depending on 𝑥, find the best contract for the producer that the agent can 

accept.  

Suppose now that the producer cannot observe the effort of the agent. Therefore, the 

compensation can depend only on whether the ship is sold or not. Let 𝑤𝑠 and 𝑤𝑛 denote the 

compensation of the agent when he sells and when he does not sell, respectively. 
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c. [4 pts] Determine the agent’s incentives to participate and exert high or low 

effort. What is the remuneration the producer offers to the agent when he does 

not sell? 

 

d. [4 pts] Depending on 𝑥, find the best contract for the producer that the agent can 

accept.  

 

Suppose now that there are two potential buyers of ships, and the producer wants to sell one 

ship to each buyer. The producer hires two agents, one dedicated to each buyer. The gains to 

the buyers from buying a ship are negatively correlated; they operate competing ferry lines. In 

case both agents exert high effort, clients both accept with probability 1/3 and only one 

accepts with probability 1/3 each. If an agent exerts low effort while the other exerts high 

effort, clients both accept with probability 2/9, only one client accepts each with probability 

1/9, none of the clients accepts with probability 5/9. If both agents exert low effort, clients 

both accept with probability 1/18, only one client accepts with probability 1/36 each, none of 

the clients accepts with probability 7/9. 

 

e. [6 pts] Suppose that the producer cannot observe the effort of the agents. Suppose 

that the compensation of an agent can depend only on whether he sold the ship or 

not, and not on whether the other agent sold the ship. Find the best contract for 

the producer that induces each agent to exert high effort.  

 

Question 5 [20 points] 

XYZ is currently an all-equity firm. The unlevered free cash-flows of the firm are $1m per 

year, starting next year, forever. There are 500 000 shares outstanding. The cost of capital on 

unlevered assets is 12%. The company plans to issue $0.8m in perpetual risk-free debt and use 

the proceeds to pay a dividend to shareholders. The risk-free rate is 5%. 
 

a. [2 pts] Suppose first that there are no taxes. Determine the stock price of the 

unlevered firm.  
 

b. [5 pts] What is the firm value after the debt issue and the dividend payment? 

Determine the market value of equity, the stock price, and the rate of return of equity 

after the dividend payment. Explain your answers.  
 

c. [5 pts] Suppose that instead of paying a dividend, XYZ uses the proceeds of the debt 

issuance to engage in an open-market repurchase of its own stock. What is the firm 

value after the share repurchase? What is the value of equity? What happens to the 

stock price? Explain.  
 

d. [5 pts] Let’s now return to the case where the firm uses the debt to pay a dividend to 

shareholders, and let’s introduce taxes. The firm pays taxes on the unlevered free 

cash-flow, with the tax rate equal to 34%. The cost of capital on unlevered assets 

remains 12%. Determine the stock price after the transaction. Specify all the steps of 

your reasoning.  

 

e. [3 pts] Suppose now that the firm is unlevered but must pay a fixed amount of 

$0.04M of taxes every year. What happens to the cost of equity?  
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Statistical Tables 

Table of probabilities of a standard normal variable lying to the left from the value of z. 
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Tables of critical values of F distribution with different degrees of freedom. 
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