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Question 1
Attached



SØK2010 Spring 2021 Exam 
Make the assumptions you find necessary. The weighting of the problems is only indicative.  
 

Part I: Short Questions 

1. Central Bank (10%) 

A central bank balance sheet is a financial statement that summarizes the central bank’s 
assets (i.e. what the central bank owns) and liabilities (i.e. what the central bank owes) at a 
specific point in time. 
Which of the following items belong on the assets-side of a central bank balance sheet:  

i. Securities  
ii. Foreign reserves  

iii. Reserves of banks  
iv. Currency in circulation  
v. Discount loans to banks  

vi. Gold  
vii. Buildings 

 

2. Bank run (15%) 

List three possible ways to stop or reduce the risk of a bank run. Discuss how they work and 
their limitations or challenges. 
 

3. Agency Problems (13%) 

The following examples describe either an adverse selection problem or a moral hazard 
problem. Classify each example and explain why it is an adverse selection problem or a 
moral hazard problem. 

a) Government deposit insurance encourages banks to pursue risk-shifting. To see the 
point, note that if deposits are insured by the government, no depositor has 
incentive to monitor her bank and to run on bad banks. With less monitoring, banks 
invest in high-risk and high-expected return projects. By doing so, the bankers expect 
high profit in a short period, but leave the risk to the government.  

b) Some firms may seek funding for risky projects with negative net present value. The 
projects can still be profitable for the firms if it is financed with a loan. If the project 
goes well, the firm makes money and pays back the lender, if it goes poorly, it is the 
lender’s money that is lost. The lender is expected to lose on such loans, but it is 
difficult for the lender to determine if the borrower is good or bad.  

 

4. Agency Problems (12%) 

Suggest how to mitigate each agency problem in Question 3. Explain. 
 
 



Part II: 

5. Central Banking (20%) 

How will the following actions by the central bank affect the (interbank overnight) interest 
rate: 

a) Open market sale of government bonds. 
b) Decrease in the required reserves ratio. 
c) Decrease in the discount rate. 

 

6. Debt, Collateral and Agency Problems in Banking (30%) 

Consider that a borrower (firm) with limited liability signs a debt contract with the lender 
(bank) to finance a project. Both contract parties are risk-neutral. There are two dates, 0 
and 1. The discount rate is zero.  
 

• The project needs initial investment, 1, at date 0, and will generate a stochastic 
payoff at date 1. With probability 𝑝, the project will be a success and generate a 
payoff 𝑈, and with probability 1 −  𝑝, the project will be a failure and generate a 
payoff 𝐷. 𝑈 and 𝐷 are positive constants and 𝑈 >  1 >  𝐷.  
 

• The borrower has no wealth, so the project will be fully financed by debt.  
 

• The debt contract is signed at date 0, with the loan size (1), maturity (1) and the 
interest rate (𝑟). In the following, let 𝑅 =  1 +  𝑟 to simplify notations.  
 

• Interest will be paid only at maturity. Namely, for the one unit of loan, the borrower 
needs to pay back to the lender 𝑅 at maturity (date 1).  

 
With the above settings, answer questions.  
 

a) What is the net present value (NPV) of the project?  
 

In the following, we assume that the project has positive NPV.  
 

b) If the bank is a monopolist in the credit market, what is 𝑅? Instead, if the credit 
market is competitive, what is 𝑅?  
 

In the following, assume that the credit market is competitive. 
 

c) What is the change in 𝑅 for an increase in 𝑝, 𝑈 or 𝐷, keeping all else equal? Show 
mathematically and explain your intuition.  
 

d) The borrower can pledge collateral with value 𝐶, where 𝐶 <  1 −  𝐷 is a positive 
constant. What is 𝑅? What is the change in 𝑅 for an increase in 𝐶, keeping all else 
equal? Show mathematically and explain your intuition. 
 



Assume that 𝑝 = 0.4, 𝑈 = 1.5, and 𝐷 = 0.6. The firm can also choose a safe project where 
the payoff is 1.25 for sure, and the initial investment is 1. 
 

e) The bank asks for an interest rate of 10%. Which project will the firm choose to 
undertake? Give an answer by comparing the firm’s payoff from the two projects. 
Can the bank break even? 
 

f) Instead, if the bank asks for an interest rate of 5%. Which project will the firm choose 
to undertake? Can the bank break even? 
 

g) Suppose that the bank cannot observe the firm’s project choice, so the firm is free to 
choose which of the projects to undertake. Denote the interest rate as 𝑟. For what 
range of 𝑟 will the firm undertake the safe project? 
 

 


