Answers to Chapter 19 
Questions:

1.  Credit risk is the risk that promised cash flows from loans and securities held by FIs may not be paid in full. FIs that lend money for long periods of time, whether as loans or by buying bonds, are more susceptible to this risk than those FIs that have short investment horizons. This means, for example, that depository institutions and life insurers are more exposed to credit risk than are money market mutual funds and property–casualty insurers, since depository institutions and life insurers tend to hold longer maturity assets in their portfolios than mutual funds and property–casualty insurers. For example, life insurance companies and depository institutions generally must wait a longer time for returns to be realized than money market mutual funds and property-casualty insurance companies.

2.  Firm-specific credit risk refers to the likelihood that individual assets may deteriorate in quality. Thus, if S&P lowers its rating on IBM stock and if an investor is holding only this particular stock, she will face significant losses as a result of this downgrading. However, as portfolio theory in finance has shown, firm-specific credit risk can be diversified away if a portfolio of well-diversified stocks is held. Diversification across assets, such as loans exposed to credit risk, reduces the overall credit risk in the asset portfolio and thus increases the probability of partial or full repayment of principal and/or interest. Similarly, if an FI holds well-diversified assets, that is, assets of varying quality, it will be left only with systematic credit risk, which will be affected by the general condition of the economy, that is factors that simultaneously increase the default risk of all firms in the economy (e.g., an economic recession).

[bookmark: _GoBack]3.  This was principally credit risk, but the main issue is whether this represents systematic credit risk or firm specific credit risk. It would seem that this example is closer to a demonstration of firm specific risk in that it would have been possible to diversify some of this risk away by making loans to firms less dependent on the oil industry in particular or the regional economy more generally.

4.  Liquidity risk is the risk that a sudden surge in liability withdrawals may require an FI to liquidate assets in a very short period of time and at less than fair market prices. In times of normal economic activity, depository institutions meet cash withdrawals by accepting new deposits and borrowing funds in the short-term money markets. However, in times of harsh liquidity crises, the FI may need to sell assets at significant losses in order to generate cash quickly. 

5.  The most liquid asset of all is cash, which FIs can use directly to meet liability holders’ demands to withdraw funds. Although FIs limit their cash asset holdings because cash earns no interest, low cash holdings are generally not a problem. Day-to-day withdrawals by liability holders are generally predictable, and large FIs can normally expect to borrow additional funds to meet any sudden shortfalls of cash in the money and financial markets. At times, however, FIs face a liquidity crisis. For example, because of a lack of confidence in an FI or some unexpected need for cash, liability holders may be led to demand larger withdrawals than usual. When all, or many, FIs face abnormally large cash demands, the cost of purchased or borrowed funds rises and the supply of such funds becomes restricted. As a consequence, FIs may have to sell some of their less liquid assets to meet the withdrawal demands of liability holders. This results in a more serious liquidity risk, especially as some assets with “thin” markets generate lower prices when the sale is immediate than when an FI has more time to negotiate the sale of an asset. As a result, the liquidation of some assets at low or “fire-sale” prices (the price the FI receives if the assets must be liquidated immediately at less than their fair market value) could threaten an FI’s profitability and solvency.

6.  Asset transformation involves an FI purchasing primary securities or assets and issuing secondary securities or liabilities to fund the assets. The primary securities purchased by the FI often have maturity characteristics that are different from the secondary securities sold by the FI. For example, a bank buys medium- to long-term bonds and makes medium-term loans with funds raised by issuing short-term deposits.  

Interest rate risk occurs because the prices and reinvestment income characteristics of long-term assets react differently to changes in market interest rates than the prices and interest expense characteristics of short-term deposits. Interest rate risk is the risk incurred by an FI when the maturities of its assets and liabilities are mismatched.

7.  Refinancing risk is the risk that the cost of rolling over or reborrowing funds will rise above the returns being earned on asset investments. This risk occurs when an FI is holding assets with maturities greater than the maturities of its liabilities. For example, if a bank has a ten-year fixed-rate loan funded by a 2-year time deposit, the bank faces a risk in that new deposits may only be obtained, and the loans refinanced, at a higher rate in two years. These interest rate increases would reduce net interest income. The bank would benefit if interest rates fall as the cost of renewing the deposits would decrease, while the interest rate earned on the loan would not change. In this case, net interest income would increase.

8.  Reinvestment risk is the risk that the returns on funds to be reinvested will fall below the cost of funds. This risk occurs when an FI holds assets with maturities that are shorter than the maturities of its liabilities. For example, if a bank has a two-year loan funded by a ten-year fixed-rate time deposit, the bank faces the risk that it might be forced to lend or reinvest the money at lower rates after two years, perhaps even below the deposit rates. Also, if the bank receives periodic cash flows, such as coupon payments from a bond or monthly payments on a loan, these periodic cash flows will also be reinvested at the new lower (or higher) interest rates. Besides the effect on the income statement, reinvestment risk may cause realized yields on assets to differ from the a priori expected yields.

9. Although the fund's asset portfolio is comprised of default (or credit) risk free securities, it is still exposed to interest rate risk. For example, if interest rates increase significantly, the market value of the fund's Treasury security portfolio may decrease. Moreover, although it is virtually impossible for the federal government to go bankrupt (at least in terms of local currency, where it always can print more money to meet its obligations), in times of political or economic turmoil, the government may refuse to meet its debt obligations.

10.  When interest rates increase (or decrease), the value of fixed-rate assets decreases (or increases) because of the discounted present value of the cash flows. To the extent that the change in market value of the assets differs from the change in market value of the liabilities, the difference is realized in the economic or market value of the equity of the FI. For example, for most depository institutions, an increase in interest rates will cause asset values to decrease more than liability values. The difference will cause the market value, or share price, of equity to decrease.

11.  A policy of maturity matching will allow changes in market interest rates to have approximately the same effect on both interest income and interest expense. An increase in rates will tend to increase both income and expense, and a decrease in rates will tend to decrease both income and expense. The changes in income and expense may not be equal because of different cash flow characteristics of the assets and liabilities. The asset-transformation function of an FI involves investing short-term liabilities in long-term assets. Maturity matching clearly works against successful implementation of this process.

 12.  The interest rate risk would increase as the bonds are being paid back more slowly and so the cash flows would be exposed to interest rate changes for a longer period of time.

13. The zero coupon bond would have more interest rate risk. Since the entire cash flow from the zero coupon is not received until the bond matures, the entire cash flow is exposed to interest rate changes over the entire life of the project. The coupon paying bond returns its cash flows sooner, exposing less of them to interest rate changes. In this sense, the coupon paying bond "pays back" sooner. A more formal explanation of the interest rate risk inherent in the two bonds will be presented in the next chapter after students have learned about duration.

14. In this case, the coupon-paying bond has more interest rate risk. The zero-coupon bond will generate exactly the expected return at the time of purchase because no interim cash flows will be realized. Thus, the zero-coupon bond has no reinvestment risk. The coupon-paying bond faces reinvestment risk each time a coupon payment is received. The results of reinvestment will be beneficial if interest rates rise, but decreases in interest rate will cause the realized return to be less than the expected return.

15.  The mutual fund faces the risk of interest rates rising and the value of the securities falling.

16.  Off-balance-sheet activities affect the future, rather than the current, shape of an FI’s balance sheet. They involve the creation of contingent assets and liabilities that give rise to their potential placement in the future on the balance sheet. As such, they have a direct impact on the FI’s future profitability and performance. The usual benefit of committing to a future activity is the generation of immediate fee income without the normal recognition of the activity on the balance sheet. As such, these contingent investments may be exposed to credit risk (if there is some default risk probability), interest rate risk (if there is some price and/or interest rate sensitivity), and foreign exchange rate risk (if there is a cross currency commitment).  

17.  Foreign exchange risk is the risk that exchange rate changes can affect the value of an FI’s assets and liabilities denominated in foreign currencies. An FI is net long in foreign assets when the foreign currency-denominated assets exceed the foreign currency-denominated liabilities. In this case, an FI will suffer potential losses if the domestic currency strengthens relative to the foreign currency when repayment of the assets will occur in the foreign currency. An FI is net short in foreign assets when the foreign currency-denominated liabilities exceed the foreign currency-denominated assets. In this case, an FI will suffer potential losses if the domestic currency weakens relative to the foreign currency when repayment of the liabilities will occur in the domestic currency.  

18.  FIs have increasingly recognized that both direct foreign investment and foreign portfolio investment can extend the operational and financial benefits available from purely domestic investments. To the extent that the returns on domestic and foreign investments are imperfectly correlated, FIs can reduce risk through domestic-foreign activity/investment diversification. The returns on domestic and foreign direct investments and portfolio investments are not perfectly correlated for two reasons. First, the technologies and firms across various economies differ from each other in terms of growth rates, extent of development, etc. Second, exchange rate changes may not be perfectly correlated across various economies.

19.  The U.S. FI would prefer to be net short (liabilities greater than assets) in its asset position. The depreciation of the franc relative to the dollar means that the U.S. FI would pay back the net liability position with fewer dollars. In other words, the decrease in the foreign assets in dollar value after conversion will be less than the decrease in the value of the foreign liabilities in dollar value after conversion. 

20.  Matching the size of the foreign currency book will not eliminate the risk of the international transactions if the maturities of the assets and liabilities are mismatched. To the extent that the asset and liabilities are mismatched in terms of maturities, or more importantly, durations, the FI will be exposed to foreign interest rate risk.

21.  In this case, the insurance company is worried about the value of the British pound falling. If this happens, the insurance company would be able to buy fewer dollars with the British pounds received. This would happen if the exchange rate rose, for example, to ₤1.88/$, since now it would take more British pounds to buy one dollar. 

22.  If the franc is expected to depreciate, an FI loses if it is net long in assets (i.e., it has more assets denominated in francs than liabilities). However, if it is net short in assets, a depreciation of the franc will benefit the FI. This is because the fall of the assets in dollar value after conversion will be lower than the fall in the value of its liabilities.

23.  Country risk is the risk that repayments from foreign borrowers may be interrupted because of restrictions, intervention, or interference from foreign governments. A lender FI has very little recourse in this situation unless the FI is able to restructure the debt or demonstrate influence over the future supply of funds to the country in question. This influence likely would involve significant working relationships with the IMF and the World Bank.

24.  Technology risk occurs when technological investments do not produce the anticipated cost savings in the form of either economies of scale or economies of scope. For example, if an FI spends millions on upgrading its computer systems, but is not able to recapture its costs because its productivity has not increased commensurately or because the technology has already become obsolete, it has invested in a negative NPV investment in technology. 

Operational risk refers to the risk that existing technology or support systems may malfunction or break down. For example, the largest known theft of credit card numbers was discovered in 2009, when as many as 130 million credit and debit card numbers were stolen from Heartland Payment Systems. Malware planted on Heartland’s network recorded card data as it arrived from retailers. Another notable instance is that of Target Stores in 2013. Hackers infected the company’s payment card readers, making off with 110 million records at the height of the Christmas shopping season. Other sources of operational risk can result in direct costs (e.g., loss of income), indirect costs (e.g., client withdrawals and legal costs), and opportunity costs (e.g., forgone business opportunities) that reduce an FI’s profitability and market value.

25.  Neither. The costs as a percent of assets have increased from 15.38% to 19.44% for Bank 1. This represents diseconomies of scale.

26.  1.  a, b
 	2.  a, b
3.  a, d, e
4.  a, b, c, d, e, f
5.  a, c
6.  a, b, d, e
7.  a, b, c

27.  Insolvency risk is the risk that an FI may not have enough capital to offset a sudden decline in the value of its assets relative to its liabilities. This risk involves the shortfall of capital in times when the operating performance of the institution generates accounting losses. These losses may be the result of one or more of the risks previously discussed: interest rate, market, credit, liquidity, sovereign, foreign exchange, technological, and off-balance-sheet risks.

28.  Measuring each source of FI risk exposure individually creates the false impression that they are independent of each other. For example, the interest rate risk exposure of an FI could be reduced by requiring customers to take on more interest rate risk exposure through the use of floating-rate products. However, this reduction in FI risk may be obtained only at the possible expense of increased credit risk. That is, customers experiencing losses resulting from unanticipated interest rate changes may be forced into insolvency, thereby increasing the FI’s default risk. Similarly, off-balance-sheet risk encompasses several risks since off-balance-sheet contingent contracts typically have credit risk and interest rate risk as well as currency risk. Moreover, the failure of collection and payment systems may lead corporate customers into bankruptcy. Thus, technology risk may influence the credit risk of FIs. As a result of these interdependencies, FIs have focused on developing sophisticated models that attempt to measure all of the risks faced by the FI at any point in time.  



Problems: 

1. a.  Interest income         		    	 $1,000		$10,000 x 0.10 
         Interest expense			      600		$10,000 x 0.06 
         Net interest income (NII)		    $400

b.     	Interest income			 $1,000		$10,000 x 0.10 
	Interest expense			      700		$10,000 x 0.07 
	Net interest income (NII)		    $300

The change in NII is the result of refinancing risk. Refinancing risk occurs when the cost of rolling over the CD liability occurs at the new higher 7% rate. Reinvestment risk is not incurred in this example. Reinvestment risk is when the cash earned on the assets is reinvested at a lower interest rate. This did not occur in this case.  

c. 	Cash		  $1,000		Certificate of deposit		$10,000
	Bond	  	  $9,446		Equity		  	          	   $  446
	Total assets	$10,446		Total liabilities and equity    	$10,446

d.  The market value of the equity would be higher ($1,600) because the value of the bond would be higher ($10,600) and the value of the CD would remain unchanged.

e.  The operating performance has been affected by the changes in the market interest rates that have caused the corresponding changes in interest income, interest expense, and net interest income. These specific changes have occurred because of the unique maturities of the fixed-rate assets and liabilities. Similarly, the economic or market value of the firm has changed because of the effect of the changing rates on the market value of the bond.

2. a.  Expected interest income: 	       ($50m x 0.10) + ($50m x 0.07) = $8.5m.  
         Expected interest expense:               ($70m x 0.06) + ($20m x 0.06) = $5.4m
         Expected net interest income:          $ 8.5m ‑ $5.4m = $3.1m.
    
    b.  After the 200 basis point interest rate increase, net interest income declines to 
     (50m(0.12) + 50m(0.07)) ‑ (70m(0.08) + 20m(0.06)) = $9.5m ‑ $6.8m = $2.7m, a decline of $0.4 m.

3. There would be no impact on net interest income during the first year. However, net interest income would decrease in the second year:

Year 1 interest income  = $50m x 0.10 = 		$5.0m
Year 1 interest expense = $50m x 0.08 = 		$4.0m
 _____
Net interest income				$1.0m

Year 2 interest income  = $50m x 0.10 = 		$ 5.0m
Year 2 interest expense = $50m x 0.09 = 		$ 4.5m
______
Net interest income			  	$ 0.5m  <  $1.0m

4.  a.  The dollar appreciated against the euro. It takes more euros to buy a dollar.

b.  Interest received in € 	 	= 	   €12 million
     Interest paid			=	     €6 million
     Net interest margin		=	     €6 million

     Before Devaluation
     Interest received in dollars	= 	     $8 million
     Interest paid in dollars		= 	     $4 million
     Net interest margin		= 	     $4 million

     After Devaluation
     Interest received in dollars	= 	     $6 million
     Interest paid in dollars		= 	     $3 million
     Net interest margin		= 	     $3 million

Thus, the devaluation of the euro reduced net interest margin by $1 million.

c.  The assets before depreciation were worth $100 million (€150m/1.50) but after devaluation they are worth $75 million. The liabilities were worth $66.67 million but are now worth $50 million. Since assets declined by $25 million and liabilities by $16.67 million, net worth declined by $8.33 million using current spot rates.

5.  At Issue Date:
    Dollar Transaction Values 		         £ Transaction Values
    (in millions)                                  		(in millions)  			                        
    British        $60     Euro      $100		British               £92.29    |Euro        £153.82
      loan		      CD			  loan		              CD		
    U.S.            $40     			U.S.	           £61.53    
      T-bill	    			  T-bill		              
 _________________________________     _________________________________	
                     $100      	    $100	              		         £153.82                     £153.82

      Today:
   Dollar Transaction Values     	 		£ Transaction Values
   (millions of dollars)                            		(millions of £)			                                                    
   British       $77.52    Euro   $129.21	British            £92.29       Euro         £153.82
      loan		         CD		   loan		               CD
   U.S.             $40    			U.S.	        £47.62      
     T-bill	                   			 T-bill		            
   ______________________________	   ___________________________________
                   $117.52 	 $129.21 		       £139.91                       £153.82 

a.  Today's principal value on the Euro CD is £153.82 and $129.21m (153.82/1.1905).
b.  Today's principal value on the loan is £92.29 and $77.52 (92.29/1.1905).
c.  Today's principal value on the U.S. Treasury bill is $40m and £47.62 (40 x 1.1905). Although for a U.S. bank this does not change in value.   
d.  Qualitybank's loss is $11.69m or £13.91.

6.  a.   Beginning of the Year	

Price of Bond  =  SF80{[1-(1/(1 + 0.08)10)]/0.08}  + SF1,000/(1 + 0.08)10  = SF1,000

On a financial calculator: N = 10, I = 8, PMT = 80, FV = 1,000, => PV = SF1,000
 
             End of Year

Price of Bond  = SF80{[1-(1/(1 + 0.10)9)]/0.10}  + SF1,000/(1 + 0.10)9  = SF884.82

On a financial calculator: N = 9, I = 10, PMT = 80, FV = 1,000, => PV = SF884.82

Loss to Swiss investor (SF884.82 + SF80 - SF1,000)/$1,000 = -3.52%.
    	
      b.  Price beginning of year  = SF1,000 x 0.66667 = $666.67

           Price at end of year	= SF884.82 x 0.74074 = $655.42

           Interest received at end of year = SF80 x 0.74074 = $59.26

 Gain to U.S. investor = ($655.42 + $59.26 - $666.67)/$666.67 = +7.20%.

Thus, the Swiss investor who was exposed to interest rate risk faced a loss of 3.52%. However, the U.S. investor faced both interest rate and foreign exchange risk. In the case of the latter, the appreciation of the Swiss franc helped to moderate the interest rate loss. It could have resulted in a bigger loss to the U.S. investor if the Swiss franc had depreciated against the dollar.




