FINANCIAL RISK MANAGEMENT _ QUESTIONS
MAREKT RISK – CREDIT RISK
1.	What is meant by market risk?   

Market risk is the risk related to the uncertainty of an FI’s earnings on its trading portfolio. Market risk is caused by changes in market conditions such as interest rate risk and foreign exchange risk. Market risk emphasizes the risks to FIs that actively trade assets and liabilities rather than hold them for longer term investment, funding, or hedging purposes.  

2.	Follow Bank has a $1 million position in a five-year, zero-coupon bond with a face value of $1,402,552. The bond is trading at a yield to maturity of 7.00 percent. The historical mean change in daily yields is 0.0 percent and the standard deviation is 12 basis points.

	a.	What is the modified duration of the bond?

MD = D/(1 + R) = 5/(1.07) = 4.6729 years

	b.	What is the maximum adverse daily yield move given that we desire no more than a 1 percent chance that yield changes will be greater than this maximum?

Potential adverse move in yield at 1 percent = 2.33 = 2.33 x 0.0012 = 0.002796

	c.	What is the price volatility of this bond?



Price volatility = MD x potential adverse move in yield 
			= 4.6729 x 0.002796 = 0.013065 or 1.3065 percent

	d.	What is the daily earnings at risk for this bond?

    DEAR = ($ value of position) x (price volatility) 
		 = $1,000,000 x 0.013065 = $13,065

3.	How can DEAR be adjusted to account for potential losses over multiple days? What would be the VAR for the bond in problem 2 for a 10-day period? What statistical assumption is needed for this calculation? Could this treatment be critical?

The DEAR can be adjusted to account for losses over multiple days using the formula N-day VAR = DEAR x [N]½, where N is the number of days over which potential loss is estimated. N-day VAR is a more realistic measure when it requires a longer period for an FI to unwind a position, that is, if markets are less liquid. The value for the 10-day VAR in problem 4 above is $13,065 x [10]½ = $41,315.

According to the above formula, the relationship assumes that yield changes are independent and daily volatility is approximately constant. This means that losses incurred one day are not related to losses incurred the next day. Recent studies have indicated that this is not the case, but that shocks are autocorrelated in many markets over long periods of time.

4.  	Suppose that an FI has a €1.6 million long trading position in spot euros at the close of business on a particular day. Looking back at the daily percentage changes in the exchange rate of the €/$ for the past year, the volatility or standard deviation (σ) of daily percentage changes in the €/$ spot exchange rate was 62.5 basis points (bp). Calculate the FI’s daily earnings at risk from this position (i.e., adverse moves in the FX markets with respect to the value of the euro against the dollar will not occur more than 1 percent of the time, or 1 day in every 100 days) if the spot exchange rate is €0.80/$1, or $1.25/€, at the daily close.



The first step is to calculate the dollar-equivalent amount of the position. 
 	Dollar equivalent value of position = FX position x ($ per unit of foreign currency)        
                                                                     = €1.6 million x $1.25/€ 
			                  	         = $2 million

If changes in exchange rates are historically normally distributed, the exchange rate must change in the adverse direction by 2.33σ, or
FX volatility = 2.33 x 62.5 bp = 145.625 bp or 1.45625% 
As a result,
      DEAR = Dollar value of position x FX volatility
		                 = $2 million x 0.0145625
 		                 =  $29,125

This is the potential daily earnings at risk exposure to adverse euro to dollar exchange rate changes for the bank from the €1.6 million spot currency holding.

5) 	Suppose that an FI holds a $15 million trading position in stocks that reflect the U.S. stock market index (e.g., the S&P 500). Over the last year, the σm of the daily returns on the stock market index was 156 bp. Calculate the DEAR for this portfolio of stocks using a 99 percent confidence limit.

Since the portfolio of stocks reflect the U.S. stock market index, the β = 1. Thus, the DEAR for equities is:

	DEAR 	 = Dollar market value of position x Stock market return volatility
 		 = $15,000,000 x 2.33 σm

The σm of the daily returns on the stock market index was 156 bp over the last year. So,
	
		Stock market return volatility = 2.33 x 1.56% = 3.6348%
and
		DEAR = $15,000,000 x 0.036348 = $545,220

That is, the FI stands to lose at least $545,220 in value if adverse stock market returns materialize tomorrow.

6)     Jeff Resnick, vice president of operations at Choice Bank, is estimating the aggregate daily DEAR of the bank’s portfolio of assets consisting of loans (L), foreign currencies (FX), and common stock (EQ). The individual DEARs are $300,700, $274,000, and $126,700 respectively. If the correlation coefficients (ij) between L and FX, L and EQ, and FX and EQ are 0.3, 0.7, and 0.0, respectively, what is the DEAR of the aggregate portfolio?


	
7)	What are the advantages of using the back simulation approach to estimate market risk? Explain how this approach would be implemented.
         What is the primary disadvantage to the back simulation approach in measuring market risk? What effect does the inclusion of more observation days have as a remedy for this disadvantage? What other remedies can be used to deal with the disadvantage?


The advantages of the back simulation approach to estimating market risk are that (a) it is a simple process, (b) it does not require that asset returns be normally distributed, and (c) it does not require the calculation of correlations or standard deviations of returns. Implementation requires the calculation of the value of the current portfolio of assets based on the prices or yields that were in place on each of the preceding 500 days (or some large sample of days). These data are rank-ordered from worst to best case and percentile limits are determined. For example, the one percent worst case scenario provides an estimate with 99 percent confidence that the value of the portfolio will not fall more than this amount.

The primary disadvantage of the back simulation approach is the confidence level contained in the number of days over which the analysis is performed. Further, all observation days typically are given equal weight, a treatment that may not reflect changes in markets accurately. As a result, the VAR number may be biased upward or downward depending on how markets are trending. Possible adjustments to the analysis would be to give more weight to more recent observations, or to use Monte Carlo simulation techniques.


8) 	Consider the following discrete probability distribution of payoffs for two securities, A and B, held in the trading portfolio of an FI:

	Probability		   A			Probability		       B		
	50.00%			 $80m   		50.00%		     $80m
	49.00			   60m	   		49.00			       68m
 	 1.00			-740m		 	  0.40			   -740m
								  0.60			-1,393m	

	Which of the two securities will add more market risk to the FI’s trading portfolio according to the VAR and ES measures?

The expected return on security A = 0.50($80m) + 0.49($60m) + 0.01(-$740m) = $62m
The expected return on security B = 0.50($80m) + 0.49($68m) + 0.0040(-$740m) + 0.0060(-$1,393m) 
				       = $62m

For a 99% confidence level, VARA = VARB = -$740m
For a 99% confidence level, ESA = -$740m, while ESB = 0.40(-$740m) + 0.60(-$1,393m) = -$1,131.8m

While the VAR is identical for both securities, the ES finds that security B has the potential to subject the FI to much greater losses than security A. Specifically, if tomorrow is a bad day, VAR finds that there is a 1 percent probability that the FI’s losses will exceed $740 million on either security. However, if tomorrow is a bad day, ES finds that there is a 1 percent probability that the FI’s losses will exceed $740 million if security A is in its trading portfolio, but losses will exceed $1,131.8 million if security B is in its trading portfolio.
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	60.
	Which of the following factors may affect the promised return an FI receives on a loan? 
 

	A. 
	The collateral backing of the loan.



	B. 
	Fees relating to the loan.



	C. 
	The interest rate on the loan.



	D. 
	The credit risk premium on the loan.



	E. 
	All of the above.






	
	



	64.
	Which of the following statements does NOT reflect credit decisions at the retail level? 
 

	A. 
	Loans to retail customers are more likely to be rationed through interest rates than loan quantity restrictions.



	B. 
	Most loan decisions at the retail level tend to be accept or reject decisions.



	C. 
	Mortgage loans often are discriminated based on loan to price ratios rather than interest rates.



	D. 
	Household borrowers require higher costs of information collection for lenders.



	E. 
	Retail loans tend to be smaller than wholesale loans.






	78.
	How can discriminant analysis be used to make credit decisions? 
 

	A. 
	By discriminating between good and bad borrowers.



	B. 
	By using statistical analysis to predict the default probabilities.



	C. 
	By using statistical analysis to isolate and weight factors to arrive at default risk classification of a commercial borrower.



	D. 
	By using statistical analysis to bypass qualitative credit decision making.



	E. 
	By updating FI bankruptcy experiences.






	81.
	Which of the following is a problem in using discriminant analysis to evaluate credit risk? 
 

	A. 
	It does not consider gradations of default.



	B. 
	The weights in the discriminant function are assumed to be dynamic.



	C. 
	It can include hard-to-quantify factors.



	D. 
	Data on loan specific information of banks are readily available.



	E. 
	It does not assume that variables are independent of one another.






	84.
	If the spot interest rate on a prime-rated one-month CD is 6 percent today and the market rate on a two-month maturity prime-rated CD is 7 percent today, the implied forward rate on a one-month CD to be delivered one month from today is 
 

	A. 
	9 percent.



	B. 
	11 percent.



	C. 
	18 percent.



	D. 
	10 percent.



	E. 
	8 percent.
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	Using a modified discriminant function similar to Altman's, Burger Bank estimates the following coefficients for its portfolio of loans:

Z = 1.4X1 + 1.09X2 + 1.5X3

where X1 = debt to asset ratio; X2 = net income and X3 = dividend payout ratio.



	92.
	What is the Z-score if the debt to asset ratio is 40 percent, net income is 12 percent, and the dividend payout ratio is 60 percent? 
 

	A. 
	1.59.



	B. 
	1.48.



	C. 
	1.36.



	D. 
	1.28.



	E. 
	1.20.


Z = 1.4(0.40) + 1.09(0.12) + 1.50(0.60) = 0.56 + 0.1308 + 0.90 = 1.59



	93.
	Using Z = 1.682 as the cut-off rate, what should be the debt to asset ratio of the firm in order for the bank to approve the loan? 
 

	A. 
	40.0 percent.



	B. 
	46.5 percent.



	C. 
	51.5 percent.



	D. 
	54.0 percent.



	E. 
	65.0 percent.


Z = 1.4X1 + 1.09X2 + 1.5X3
1.682 = 1.4X1 + 1.09(0.12) + 1.5(0.60)
1.682 = 1.031 + 1.4X1
(1.682 - 1.031) ÷ 1.4 = X1 = 0.465






[bookmark: _GoBack]Problems 97-101

	
	The following represents two yield curves.

 [image: ] 


 
	97.
	What is the implied probability of repayment on one-year B-rated debt? 
 

	A. 
	95.00 percent.



	B. 
	97.17 percent.



	C. 
	94.00 percent.



	D. 
	97.00 percent.



	E. 
	97.09 percent.


p(1 + k) = (1 + i) p = (1 + i) ÷ (1 + k)
where p = probability of full repayment
k = interest rate on corporate debt
i = interest rate on Treasury
p1 = (1.03) ÷ (1.06) = 0.9717 probability of default = (1 - p1) = 1 - 0.9717 = 0.0283


 
	98.
	What interest rate is expected on a one-year B-rated corporate bond in one year? (Hint: Use the implied forward rate.) 
 

	A. 
	10.0 percent.



	B. 
	9.09 percent.



	C. 
	14.15 percent.



	D. 
	12.0 percent.



	E. 
	17.0 percent.
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	99.
	What spread is expected between the one-year maturity B-rated bond and the one-year Treasury bond in one year? 
 

	A. 
	3.00 percent.



	B. 
	5.06 percent.



	C. 
	4.00 percent.



	D. 
	5.00 percent.



	E. 
	7.00 percent.
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Spread will be 14.15 - 9.09 = 5.06


 
	100.
	What is the expected probability of default in year 2 of two-year maturity B-rated debt? 
 

	A. 
	2.83 percent.



	B. 
	3.00 percent.



	C. 
	4.43 percent.



	D. 
	2.68 percent.



	E. 
	5.00 percent.


p(1 + k) = (1 + i)        p = (1 + i) ÷ (1 + k)
where p = probability of full repayment
k = interest rate on corporate debt
i = interest rate on Treasury
p2 = (1.0909) ÷ (1.1415) = 0.95557 probability of default = (1 - p2) = 1 - 0.9557 = 0.0443


 
	101.
	What is the probability that two-year B-rated corporate debt will be fully repaid? 
 

	A. 
	92.9 percent.



	B. 
	95.6 percent.



	C. 
	97.2 percent.



	D. 
	7.10 percent.



	E. 
	4.40 percent.


The probability that the debt will be fully repaid: Cp = p1 × p2
Cp = (0.9717) × (0.9557) = 0.9287


 





Problems 102-103

	
	The following information on the mortality rate of loans as estimated by an FI:
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	102.
	What is the cumulative mortality rate of the A-rated and B-rated loans for year 2? 
 

	A. 
	1.0 percent and 2.24 percent.



	B. 
	0.5 percent and 1.24 percent.



	C. 
	1.0 percent and 1.74 percent.



	D. 
	0.5 percent and 0.5 percent.



	E. 
	1.0 percent and 1.0 percent.


A-rated loans Cp = (1 - p1) × (1 - p2) = (1 - 0.005) × (1 - 0.005) = (0.995) × (0.995) = 0.9900
So cumulative mortality rate: (1 - Cp) = 1 - 0.990 = 0.01
B-rated loans Cp = (1 - p1) × (1 - p2) = (1 - 0.01) × (1 - 0.0125) = (0.99) × (0.9875) = 0.9776
So cumulative mortality rate: (1 - Cp) = 1 - 0.9776 = 0.0224


 
	103.
	If the cumulative mortality rate in year 3 is 3.46 percent for the B-rated loan, what is its yearly mortality rate in year 3? 
 

	A. 
	1.25 percent.



	B. 
	1.21 percent.



	C. 
	1.00 percent.



	D. 
	0.90 percent.



	E. 
	0.875 percent.


B-rated loans
Cumulative mortality rate: 1 - [(1 - p1) × (1 -p2) × (1 - p3)]
0.0346 = 1 - [(1 - 0.01) × (1 - 0.0125) × (1 - p3)]
(1 - p3) = (1 - 0.0346) ÷ [(0.99) × (0.9875)] = 0.9654 ÷ 0.9776 = 0.98759
So p3 = 1 - 0.98759 = 0.0125


 



















Problems 104-108

	
	The following is information on current spot and forward term structures (assume the corporate debt pays interest annually):
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	104.
	Calculate the value of x (the implied forward rate on one-year maturity Treasuries to be delivered in one year). 
 

	A. 
	6.53 percent.



	B. 
	10.83 percent.



	C. 
	5.75 percent.



	D. 
	6.925 percent.



	E. 
	1.017 percent.
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	105.
	Calculate the value of y (the implied forward rate on one-year maturity BBB corporate debt to be delivered in one year). 
 

	A. 
	6.53 percent.



	B. 
	10.83 percent.



	C. 
	5.75 percent.



	D. 
	6.925 percent.



	E. 
	1.017 percent.
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	106.
	Using the term structure of default probabilities, the implied default probability for BBB corporate debt during the current year is 
 

	A. 
	98.0 percent.



	B. 
	2.35 percent.



	C. 
	4.19 percent.



	D. 
	3.90 percent.



	E. 
	2.71 percent.


p(1 + k) = (1 + i) p = (1 + i) ÷ (1 + k)
where p = probability of full repayment
k = interest rate on corporate debt
i = interest rate on Treasury
p1 = (1.03) ÷ (1.075) = 0.9581 probability of default = (1 - p1) = 1 - 0.9581 = 0.0419


 
	107.
	Using the term structure of default probabilities, the implied default probability for BBB corporate debt during the second year is 
 

	A. 
	4.20 percent.



	B. 
	98.0 percent.



	C. 
	2.35 percent.



	D. 
	2.71 percent.



	E. 
	3.88 percent.


p(1 + k) = (1 + i) p = (1 + i) ÷ (1 + k)
where p = probability of full repayment
k = interest rate on corporate debt
i = interest rate on Treasury
p2 = (1.0653) ÷ (1.1083) = 0.9612 probability of default = (1 - p2) = 1 - 0.9612 = 0.0388


 
	108.
	The cumulative probability of repayment of BBB corporate debt over the next two years is 
 

	A. 
	99.84 percent.



	B. 
	92.10 percent.



	C. 
	4.45 percent.



	D. 
	95.70 percent.



	E. 
	7.90 percent.


The probability that the debt will be fully repaid: Cp = p1 × p2
Cumulative probability of default: 1 - Cp = 1 - (p1 × p2)
Cp = (0.9581) × (0.9612)] = 0.921


 



Problems 109-112

	
	The duration of a soon to be approved loan of $10 million is four years. The 99th percentile increase in risk premium for bonds belonging to the same risk category of the loan has been estimated to be 5.5 percent.


 
	109.
	What is the capital (loan) risk of the loan if the current average level of interest rates for this category of bonds is 12 percent? 
 

	A. 
	-$550,000.



	B. 
	-$1,564,280.



	C. 
	-$1,964,280.



	D. 
	-$2,000,000.



	E. 
	-$2,200,000.
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	110.
	If the fee income on this loan is 0.4 percent and the spread over the cost of funds to the bank is 1 percent, what is the expected income on this loan for the current year? 
 

	A. 
	$40,000.



	B. 
	$100,000.



	C. 
	$140,000.



	D. 
	$180,000.



	E. 
	$280,000.


Fees = 0.004 × 10,000,000 = $40,000
Spread = 0.01 × 10,000,000 = $100,000
One-year net income on loan = $140,000


 
	111.
	What is the estimated risk-adjusted return on capital (RAROC) of this loan. 
 

	A. 
	6.36 percent.



	B. 
	7.00 percent.



	C. 
	7.13 percent.



	D. 
	10.55 percent.



	E. 
	25.45 percent.


RAROC = (one-year net income on loan) ÷ (loan risk {∆LN})
RAROC = $140,000 ÷ $1,964,280 = 0.07127


 
	112.
	If the minimum RAROC acceptable to the bank is 8 percent, what should be its expected percentage fee income in order for it to approve the loan? 
 

	A. 
	.157 percent.



	B. 
	.331 percent.



	C. 
	.471 percent.



	D. 
	.531 percent.



	E. 
	.571 percent.


RAROC = [(spread × loan amount) + (fee % × loan amount)] ÷ (loan risk {∆LN})
0.08 = [100,000 + (fee % × 10,000,000)] ÷ (1,964,280)
(157,142.40 - 100,000) ÷ 10,000,000 = fee % = 0.5714
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