Foundations of Finance
Module 1, October 2005
Final Exam, Part 1

One-point questions: 
1. Select the cases in which the Macaulay duration will differ from the Fisher-Weil duration: (i) zero-coupon bond, (ii) flat term structure, (iii) floating-rate note with frequent payment dates.
None of those. Note that only the first (fixed) coupon of the FRN is sensitive to the interest rate risk and has non-zero duration; thus, case (iii) is in essence identical to (i).
2. Which type of order (from an investor to the broker) minimizes the price risk?
Limit order
3. What is the main difference between brokers and dealers?
Brokers trade on behalf of their client, whereas dealers trade for their own account.
4. Describe equity as an option: European/American, call/put, underlying asset, strike price, expiration date.
European call option on the value of the firm with strike and expiration date equal to face value and maturity of debt (as a first approximation). If the firm can redeem its debt before maturity, it will be an American option, though with a time-varying strike.
5. Why does the owner of the sole proprietorship incur more risks than the shareholder(s) of the corporation?
The shareholders have limited liability.
6. Which type of investment funds typically holds large company stakes and participates in their management?

Private equity funds
7. Name one of the Russian banks and one of the Russian corporations that issue the cheapest debt.
E.g., Vneshtorgbank and Gazprom (it is crucial that they have a large government ownership stake)
8. In the US, mutual funds with high past returns typically receive large inflows, whereas losing funds are not punished with large outflows. Which incentives does this give to fund managers?
Excessive risk-taking
9. Name three largest international rating agencies.

Standard & Poor’s, Moody’s, Fitch ratings
10. Suppose that a bank has some extra cash that is lying idle for 1-2 days. Which money market instrument would you choose to invest this money in?

(Overnight) interbank credit, repurchase agreement, or deposit
11. (bonus) What could happen to the interest rates, if the portfolio of Treasury bonds brought negative return during the last year?
Interest rates went up.

Part 2
Three-point questions
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Describe the trading procedure(s) of the NYSE according to the following dimensions: degree of continuity, reliance on market makers, degree of automation, etc.
Batch auction in the beginning of the trading day: the auctioneer gathers supply and demand schedules from the traders and sets the common market clearing price to maximize the trading volume.
Continuous auction during the trading day: floor brokers trade with each other on behalf of their clients, dealers trade for their own account, specialist fixes the deals and helps to sustain liquidity (this is not entirely the same as market-making).
2. Describe the main differences between forwards and futures.
Futures are standardized contracts traded at the exchange, marked to market daily, and require a margin. Forward contracts have conditions specific to the deal, traded OTC. Long position in forwards is subject to credit risk.
3. Describe the purpose of creating weather derivatives (e.g., options with strike depending on average temperature during the day). Who would be interested in them?
The general rationale for the existence of derivatives is a creation of the new payoff patters to optimally spread the risks and make the market more complete. The weather derivatives could be interesting for companies whose profits depend on weather conditions (e.g., ice cream or grain producers) and that would like to hedge this risk. The companies with a good knowledge about the weather and/or lower risk aversion may be interested in selling such derivatives, i.e., speculating. 
4. Company A can borrow in dollars at 5% rate and in Euros at 3% rate; company B – at 5.4% and 3.2%, respectively. Describe a possible currency swap deal between the two parties.
Company A has an absolute advantage over B for the both currencies and relative advantage in dollars. Therefore, A borrows in dollars, and B – in Euros. In the swap deal, B receives euros from A at a rate of e.g. 3.1% in exchange for dollars at a rate of 5.3%. 
5. Describe an investment strategy using derivatives, which yields a positive payoff in case of low volatility and limited losses in case of high volatility.
E.g., butterfly spread.
6. Is it possible for a pension fund to achieve perfect insurance against interest rate risk? If yes, how?
This can be done using the cash flow matching strategy: each period, the payments from assets exactly match those at the liability side.
7. The holders of mortgage bonds typically have a right to fully repay debt at any time (an early payment option). How will this influence the duration of these bonds? [Hint: consider separately large and small, positive and negative changes in interest rates.] Discuss how you would model the sensitivity to interest rates for the portfolio of mortgage bonds. 
In case of negligible changes, one can use duration to model the sensitivity to interest rate risk. In case of large decrease in interest rates, many holders of mortgage bonds will take another loan at a lower rate and repay old debt prematurely. This will greatly reduce the maturity of mortgage bonds. A good model of mortgage portfolio should take this asymmetry effect into account and model the optimal behaviour of the holders of mortgage bonds taking into account transaction costs of taking a new loan.
8. What are the main rationales for the existence of commercial banks and mutual funds?
Commercial banks: monitoring and diversification.

Mutual funds: diversification at low cost, liquidity insurance in case of open funds.
Note: the question is about reasons why these financial intermediaries exist (in such specific form), not mere description of their functions.

9. What are the main advantages of financing via capital markets compared to bank credits?
Lower interest (though large fixed costs), commitment to disclose information, harsh budget constraint.
10. Describe the advantages and drawbacks of the methods used by regulators to prevent ‘bank runs’ in the developed countries.
Deposit insurance helps to prevent purely idiosyncratic bank runs. It works well when banks’ contributions to the deposit insurance fund increase with the riskiness of their portfolio. Otherwise, it creates incentives for excessive risk taking by banks and ruins investors’ incentives to monitor banks.
The central bank may act as a ‘lender of last resort’ saving the bank in financial trouble. This may be justified by preventing a systemic crisis, but – once again – adversely affects banks’ incentives and, moreover, creates uneven competition between large and small banks, and domestic and foreign banks.

Ten-point problem. Assume that we are in the beginning of year 1. The 1-year and 2-year bonds with 5% coupon rates, and 3-year bond with 6% coupon rate are traded at face value.

a. (3 points) Find par rates and forward rates for years 2 and 3 and YTM for each bond. 
b. (4 points) Consider an inverse floater, a three-year bond with coupon rate equal to 20% minus 2 one-year LIBOR rates (paid a the end of each year; LIBOR rate is determined in the beginning of the year). Compute the price and Fisher-Weil duration of this bond.
c. (3 points) Construct an immunized portfolio of the inverse floater from (b) and another three-year bond with coupon rate equal to 10% plus one-year LIBOR rate.
a. Since bonds are traded at par, by definition, par rates for 1, 2, and 3 years are 5, 5, and 6%, respectively, and YTMs are the same as coupon rates. Up to the second year, the term structure is flat, which means that par, zero, and forward rates coincide. Thus, the forward rate for the second year is 5%. The forward rate for year 3, equal to 8.2%, is a solution of the equation

100 = 6/1.05 + 6/1.052 + 106/(1.052*f3). 

b. Suppose w.l.o.g. that the face value of the inverse floater is 100. Then it can be decomposed to the long position in the bond with face value of 300 and annual coupons of 20 and short position in two standard floating-rate (LIBOR) notes:
	Year
	1
	2
	3

	Bond X
	20
	20
	320

	Standard FRN
	LIBOR
	LIBOR
	100+LIBOR

	Inverse floater
	20-2LIBOR
	20-2LIBOR
	120-2LIBOR


One can easily show that at the day when the next coupon payment is determined, the FRN is priced at face value and has zero duration. Thus, we only need to compute the price of the bond X:
PX = 20/1.05 + 20/1.052 + 320/(1.052*1.082) = 305.44
and its duration: DX = [20/1.05 + 2*20/1.052 + 3*320/(1.052*1.082)] / 305.44 = 2.83 years.
The FRN will have a price of 105.44 and duration of 2.83*305.44/(305.44-200)=8.19 years.
c. The new bond can be similarly decomposed to the long positions in the three-year 10% annuity and floating-rate (LIBOR) note:

	Year
	1
	2
	3

	Annuity
	10
	10
	10

	Standard FRN
	LIBOR
	LIBOR
	100+LIBOR

	New bond
	10+LIBOR
	10+LIBOR
	110+LIBOR


The price of the annuity is PA = [10/1.05 + 10/1.052 + 10/(1.052*1.082)] = 26.98;
its duration is DA = [10/1.05 + 2*10/1.052 + 3*10/(1.052*1.082)] / 26.98 = 1.96 years.

Consequently, the duration of the new bond is 1.96*26.98/126.98 = 0.42 years.

Thus, weights in the immunized portfolio (with zero duration) can be found from the equation

w PX DX + (1-w) PA DA = 0: the old bond has -0.45% weight; the new bond has 100.45%.

Bonus, 2 points Your bank enters an interest-rate swap paying 1-month LIBOR and receiving 3-month LIBOR. Compute the value of this swap given the current term structure of interest rates.
The answer to this question does not require any data. By construction, the swap is an exchange of two FRNs, both of which are priced at face value, and therefore costs zero.
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