Answers to Chapter 10 
Questions:

1. A derivative security is a financial security whose payoff is linked to another, previously issued security. Derivative securities generally involve an agreement between two parties to exchange a standard quantity of an asset or cash flow at a predetermined price and at a specified date in the future. As the value of the underlying security to be exchanged changes, the value of the derivative security changes.

[bookmark: _GoBack]2.  A spot contract is an agreement between a buyer and a seller at time 0, when the seller of the asset agrees to deliver it immediately and the buyer agrees to pay for that asset immediately. Thus, the unique feature of a spot market is the immediate and simultaneous exchange of cash for securities, or what is often called delivery versus payment. A forward contract is a contractual agreement between a buyer and a seller at time 0 to exchange a prespecified asset for cash at some later date at a price set at time 0. Market participants take a position in forward contracts because the future (spot) price or interest rate on an asset is uncertain. Rather than risk that the future spot price will move against them—that the asset will become more expensive to buy in the future—forward traders pay a financial institution a fee to arrange a forward contract. Such a contract lets the market participant hedge the risk that future spot prices on an asset will move against him or her by guaranteeing a future price for the asset today. A futures contract, like a forward contract, is an agreement between a buyer and a seller at time 0 to exchange a standardized, prespecified asset at some later date at a price set at time 0. Thus, a futures contract is very similar to a forward contract. One difference between forwards and futures is that forward contracts are bilateral contracts subject to counterparty default risk, but the default risk on futures is significantly reduced by the futures exchange guaranteeing to indemnify counterparties against credit or default risk. Another difference relates to the contract’s price, which in a forward contract is fixed over the life of the contract, whereas a futures contract is marked to market daily. This means that the contract’s price is adjusted each day as the price of the asset underlying the futures contract changes and as the contract approaches expiration. Therefore, actual daily cash settlements occur between the buyer and seller in response to these price changes (this is called marking to market). 

3.  Trades from the public are placed with a floor broker. When an order is placed, a floor broker may trade with another floor broker or with a professional trader. Professional traders are similar to designated market makers on the stock exchanges in that they trade for their own account. Professional traders are also referred to as position traders, day traders, or scalpers. Position traders take a position in the futures market based on their expectations about the future direction of prices of the underlying assets. Day traders generally take a position within a day and liquidate it before day’s end. Scalpers take positions for very short periods of time, sometimes only minutes, in an attempt to profit from this active trading. Scalpers do not have an affirmative obligation to provide liquidity to futures markets, but do so in expectation of earning a profit. Scalpers’ profits are related to the bid-ask spread and the length of time a position is held. Specifically, it has been found that scalper trades held longer than 3 minutes, on average, produce losses to scalpers. Thus, this need for a quick turnover of a scalper’s position enhances futures market liquidity and is therefore valuable.

4. Clearinghouses are able to perform their function as guarantor of an exchange’s futures contracts by requiring all member firms to deposit sufficient funds (from customs’ margins accounts) to ensure the firm’s customers will meet the terms of any futures contract entered into on the exchange. In turn, brokerage firms require their customers to post an initial margin any time they request a trade. The amount of the margin varies according to the type of contract traded and the quantity of futures contracts traded. Minimum margin levels are set by each exchange. If losses on the customer’s futures position occur and the level of the funds in the margin account drops below a stated level (called the maintenance margin), the customer is required to deposit additional funds into his or her margin account, bringing the balance back up to the initial level. The maintenance margin is generally about 75 percent of the initial margin. If the margin is not maintained, the broker closes out the customer’s futures position. Any amount above the initial margin may be withdrawn from a customer’s account.

5.  A long position is an order for a purchase of the futures or option contract. A short position is an order for a sale of the futures contract.

6.  A quote of 103‑13 = 103 13/32% of the face value. Since Treasury bond futures contracts have a face value of $100,000, the quoted price is $103,406.25.

7.  
a. If T-note futures prices fall, a short position would be the profitable one to take.
b.  If inflation in Japan increases by more than inflation in the U.S., the yen depreciates in value relative to the U.S. dollar. Therefore, the value of the Japanese yen currency futures contract falls. Thus, a short position would be the profitable one to take.
c.  If you think stock prices will fall in the next three months, the S&P 500 index option value will also fall. Thus, a short position is the profitable one to take. If stock prices actually rise over this period, a short position will result in financial losses.

8. An option is a contract that gives the holder (buyer) the right, but not the obligation, to buy or sell an underlying asset at a prespecified price for a specified period of time. The lack of an obligation to exercise the option means that, unlike futures where losses are unlimited, losses on options are limited to the upfront cost paid for the option, the option premium.

9.  A call option gives the purchaser (or buyer) the right to buy an underlying security (e.g., a stock) at a prespecified price called the exercise or strike price (X). In return, the buyer of the call option must pay the writer (or seller) an up‑front fee known as a call premium (C). This premium is an immediate negative cash flow for the buyer of the call option. However, he or she potentially stands to make a profit should the underlying stock’s price be greater than the exercise price (by an amount exceeding the premium). If the price of the underlying stock is greater than X (the option is referred to as “in the money”), the buyer can exercise the option, buying the stock at X and selling it immediately in the stock market at the current market price, greater than X. If the price of the underlying stock is less than X (the option is referred to as “out of the money”), the buyer of the call would not exercise the option (i.e., buy the stock at X when its market value is less than X). If this is the case when the option matures, the option expires unexercised. The call buyer incurs a cost C (the call premium) for the option, and no other cash flows result. 

A put option gives the option buyer the right to sell an underlying security (e.g., a stock) at a prespecified price to the writer of the put option. In return, the buyer of the put option must pay the writer (or seller) the put premium (P). If the underlying stock’s price is less than the exercise price (X) (the put option is “in the money”), the buyer will buy the underlying stock in the stock market at less than X and immediately sell it at X by exercising the put option. If the price of the underlying stock is greater than X (the put option is “out of the money”), the buyer of the put option would not exercise the option (i.e., selling the stock at X when its market value is more than X). If this is the case when the option matures, the option expires unexercised. The put option buyer incurs a cost P for the option, and no other cash flows result.

10. The call option on a T‑bond futures contract allows the owner to buy the T‑bond futures contract at a specified price. For the owner of the option to make money, he should be able to immediately sell the bond at a higher price. Thus, if the T‑bond futures contract price increases, the writer of the call option makes a premium form the sale of the option. If the option is not exercised, the writer maximizes profit in the amount of the premium. If the option is exercised, the writer stands to lose a portion or the entire premium, and may lose additional money if the price on the underlying asset moves sufficiently far.

11. The put option on a stock allows the owner to sell the stock at a specific price. For the owner of the option to make money, he should be able to buy the stock at a lower price immediately prior to exercising the option. Thus, if the stock price decreases, the writer of the put option makes a premium from the sale of the option. If the option is not exercised, the writer maximizes profit in the amount of the premium. If the option is exercised, the writer stands to lose a portion or the entire premium, and may lose additional money if the price on the underlying asset moves sufficiently far.

12.  First, if conditions are never profitable for an exercise (the option remains “out of the money”), the option holder can let the option expire unexercised. Second, if conditions are right for exercise (the option is “in the money”), the holder can take the opposite side of the transaction. Thus, an option buyer can sell options on the underlying asset with the same exercise price and the same expiration date. Third, the option holder can exercise the option, enforcing the terms of the option. For an American option, this exercise can occur at any time before and on the expiration date, while for a European option, this exercise can occur only on the expiration date.

13.  The Black‑Scholes model examines five factors that affect the price of an option: 1) the spot price of the underlying asset, 2) the exercise price on the option, 3) the option’s exercise date, 4) price volatility of the underlying asset, and 5) the risk-free rate of interest. The profit and loss on an option was a function of the spot price of the option’s underlying asset and the exercise price on the option. The difference between the underlying asset’s spot price and an option’s exercise price is called the option’s intrinsic value. For a call option, the intrinsic value is:

Stock price ‑ Exercise price 	if Stock price > Exercise price
   	(option is in the money)

Zero				if Stock price ≤ Exercise price
  	(option is out of or at the money)

For a put option, the intrinsic value is:
Exercise price ‑ Stock price 	if Stock price < Exercise price
   	(option is in the money)

Zero				if Stock price ≥ Exercise price
 	(option is out of or at the money)

At expiration, an option’s value is equal to its intrinsic value.

The time value of an option is the value associated with the probability that the intrinsic value (i.e., the stock price) could increase (if the underlying asset’s price moves favorably) between the option’s purchase and the option’s expiration date. The time value of an option is a function of the price volatility of the underlying asset and the time until the option matures (its expiration date). As price volatility increases, the chance that the stock will go up or down in value increases. The owner of the call option benefits from price increases but has limited downside risk if the stock price decreases, since the loss of value of an option can never exceed the call premium. Thus, over any given period of time, the greater the price volatility of the underlying asset, the greater the chance the stock price will increase and the greater the time value of the option. Further, the greater the time to maturity, the greater (longer in time) the opportunity for the underlying stock price to increase; thus, the time value of the option increases. 

Conversely, as an option moves towards expiration, its time value goes to zero. It is this “time value” that allows an out-of-the-money option to have value and trade on the option markets. As noted above, a call option is out of the money if the exercise price is greater than the underlying stock’s price, or the intrinsic value of the option is zero. This option still has “time” value and will trade at a positive price or premium if, however, investors believe that prior to the option’s expiration, the stock price might increase (to a value greater than the exercise price). At any point in time, the time value of an option can be calculated by subtracting its intrinsic value (e.g., $10) from its current market price or premium (e.g., $12.50). 
 
The risk-free rate of interest affects the value of an option in a less than clear-cut way. All else constant, as the risk-free rate increases, the growth rate of the stock price increases. However, the present value of any future cash flows received by the option holder decreases. For a call option, the first effect tends to increase the price of the option, while the second effect tends to decrease the price. It can be shown that the first effect always dominates the second effect. That is, the price of a call option always increases as the risk-free rate increases. The two effects both tend to decrease the value of a put option. Thus, the price of a put option decreases as the risk-free rate increases.

14.  The Securities and Exchange Commission (SEC) and the Commodities Futures Trading Commission (CFTC) are often viewed as “functional” regulators. The SEC regulates all securities traded on national securities exchanges, including several exchange-traded derivatives. The SEC’s regulation of derivatives includes price reporting requirements, antimanipulation regulations, position limits, audit trail requirements, and margin requirements. The CFTC has exclusive jurisdiction over all exchange-traded derivative securities. It therefore regulates all national futures exchanges, as well as all futures and options contracts. The CFTC’s regulations include minimum capital requirements for traders, reporting and transparency requirements, antifraud and antimanipulation regulations, and minimum standards for clearinghouse organizations.

Since January 1, 2000, the main regulator of accounting standards (the Financial Accounting Standards Board, or FASB) has required all FIs (and nonfinancial firms) to reflect the mark to market value of their derivative positions in their financial statements. This means that FIs must immediately recognize all gains and losses on such contracts and disclose those gains and losses to shareholders and regulators. Further, firms must show whether they are using derivatives to hedge risks connected to their business or whether they are just taking an open (risky) position.

The main bank regulators—the Federal Reserve, the FDIC, and the Comptroller of the Currency—also have issued uniform guidelines for banks that trade in futures and forwards. These guidelines require a bank to (1) establish internal guidelines regarding its hedging activity, (2) establish trading limits, and (3) disclose large contract positions that materially affect bank risk to shareholders and outside investors. Overall, the policy of regulators is to encourage the use of futures for hedging and discourage their use for speculation, although on a practical basis it is often difficult to distinguish between the two. Further, exchange-traded derivative securities such as futures contracts are not subject to risk-based capital requirements. By contrast, OTC derivative securities such as forward contracts are potentially subject to capital requirements. 

15.  A swap is an agreement between two parties (called counterparties) to exchange specified periodic cash flows in the future based on some underlying instrument or price (e.g., a fixed or floating rate on a bond or note).

16.  Interest rate swaps are long‑term contracts that can be used to hedge interest rate risk exposure. Currency swaps can immunize against foreign exchange rate risk when firms mismatch the currencies of their assets and liabilities.

17.  In an interest rate swap contract, the swap buyer agrees to make a number of fixed interest rate payments based on a principal contractual amount on periodic settlement dates to the swap seller. The swap seller, in turn, agrees to make floating‑rate payments, tied to some interest rate, to the swap buyer on the same periodic settlement dates. 

18.  The bank could go “off the balance sheet” and buy a swap; that is, take the fixed-payment side of a swap agreement.

19.  The firm would want to enter into a currency swap by which it sends annual payments in pounds to a swap dealer and receives dollar payments from the swap agent. As a result of the swap, the firm transforms its fixed‑rate dollar liabilities into fixed‑rate sterling liabilities that better match the fixed‑rate sterling cash flows from its asset portfolio.

20.  Caps, floors, and collars are derivative securities that have many uses, especially in helping an FI to hedge interest rate risk. A cap is a call option on interest rates, often with multiple exercise dates. In general, FIs purchase interest rate caps if they are exposed to losses when interest rates rise. A floor is a put option on interest rates, often with multiple exercise dates, and FIs purchase floors when they have fixed costs of debt and they have variable or floating rates (returns) on assets or they are net short in bonds. Lastly, a collar is a position taken simultaneously in a cap and a floor (e.g., buying a cap and selling a floor). FIs purchase collars to finance cap or floor positions or when they are concerned about excessive interest rate volatility. The idea here is that the firm wants to hedge itseld against rising rates but wants to finance the cost of the cap. 





Problems:

1.  a. The settlement price is 99.01 percent of the face value of the contract ($1 million).

b.  A total of 1,141,306 5-year Treasury note futures contracts traded on August 2, 2016.

c.  The face value on a Swiss franc currency futures contract was 125,000 Swiss francs on August 3, 2016.

d.  The settlement price on September 2010 DJIA futures contracts was 18248 (18269 - 21) on August 2, 2016.

2. a. You are obligated to take delivery of a $100,000 face value 15‑year Treasury bond at a price of $95,000 at some predetermined later date.

b. Your loss is $1,000 since you must pay $95,000 for bonds that have a market value of only $94,000.

c. In this case you gain $2,000 since you pay only $95,000 for bonds that have a market value of $97,000.

3.  EXCEL Problem: 	Profit/loss = -$1,875
			Profit/loss = $250
			Profit/loss = $1,875
			Profit/loss = $3,687.5

4. a. If interest rates increase over the period of investment, Treasury bond prices will decrease. Thus, Tree Row should take a short position in the futures contracts on the Treasury bonds. As T-bond prices go down, so will T-bond futures prices. 

b. Given a short position: 	  Sale price of futures 	= 95-040 = 95 4/32% x $100,000	= $95,125
			- Purchase price of futures	= 94-280 = 94 28/32% x $100,000	= $94,875
			  Net profit						= $    250

c. Given a short position: 	  Sale price of futures 	= 95-040 = 95 4/32% x $100,000	= $95,125.00
			- Purchase price of futures	= 95-210 = 95 21/32% x $100,000	= $95,656.25
			  Net profit						= - $   531.25

5. a. If interest rates decrease over the period of investment, Treasury bond prices will increase. Thus, Dudley Savings Bank should take a long position in the futures contracts on the Treasury bonds. As T-bond prices go up, so will T-bond futures prices. 

b. Given a long position: 	- Purchase price of futures = 105-100 = 105 10/32% x $100,000 = $105,312.50
			  Sale price of futures	= 105-220 = 105 22/32% x $100,000 = $105,687.25
			  Net profit						   =      $ 375.00
c. Given a long position: 	- Purchase price of futures = 105-100 = 105 10/32% x $100,000 = $105,312.50
			  Sale price of futures	= 104-280 = 104 28/32% x $100,000 = $104,875.00
			  Net profit						   = - $   437.50

6.  a.  The investor has $40,000 ($1m. x 0.04) in his account. As a result of the decrease in value, the investor will now be required to hold $38,000 ($950,000 x 0.04) in his account (or he has a $2,000 surplus). However, because futures contracts are marked to market, the investor’s broker will make a margin call to the investor requiring him to immediately send a check for $50,000 - $2,000, leaving him with an account balance of $38,000 at his broker for the $950,000 T-bond futures position. 

b.  The investor is now required to hold $36,400 ($910,000 x 0.04) in his account. He has a $1,600 surplus ($38,000 - $36,400). But, because futures contracts are marked to market, the investor’s broker will make a margin call to the investor requiring him to immediately send a check for $40,000 - $1,600, leaving him with an account balance of $36,400 at his broker for the $910,000 T-bond futures position.

c.  The investor is now required to hold $39,000 ($975,000 x 0.04) in his account. He has a $2,600 deficit. Marking the account to market, to maintain the appropriate margin the investor may have is broker send him a check for $65,000 - $2,600, leaving him with an account balance of $39,000 at his broker for the $975,000 T-bond futures position.

d.  The investor has $40,000 ($1m. x 0.04) in his account. As a result of the increase in value, the investor will now be required to hold $42,000 ($1,050,000 x 0.04) in his account (or he has a $2,000 deficit). Because futures contracts are marked to market, the investor’s broker will make a margin call to the investor requiring him to immediately send a check for $50,000 + $2,000, leaving him with an account balance of $42,000 at his broker for the $1,050,000 T-bond futures position. 

7.  a.  The intrinsic value of the option is $4 (= $180 - $176). Thus, the time value of the option is $1 (= $5 - $4).

b.  Total profit = ($190 - $176) - $5 = $9 per share.

c.   If the price of the underlying stock is $170 (less than the exercise price), you will not exercise the option. Thus, your profit is -$5 per share (the cost of the option).

8.  a.  If the price of the underlying stock is $72 (less than the exercise price), the option is out of the money. Thus, the intrinsic value of the option is $0. In this case, the option premium is equal to the time value of the option is $1.25.

b.  If the price of the underlying stock is $70 (less than the exercise price) and stays there until the option expires, the option holder will not exercise the option. Thus, your profit is $1.25 per share (the cost of the option). 

c.   The option holder will come to you to exercise the option. So, you must by the shares at their current market price of $80 and then sell them to the option holder at the exercise price of $74. Total profit = ($74 - $80) + $1.25 = -$4.75 per share.

9.  a.  If the price of the underlying stock is $29 (greater than the exercise price), you will not exercise the option. Thus, your profit is -$0.50 per share (the cost of the option).

b. Total profit = ($27 - $23) - $0.50 = $3.50 per share.

10.  a.  If the price of the underlying stock is $32 (greater than the exercise price) and stays there until the option expires, the option holder will not exercise the option. Thus, your profit is $0.75 per share (the cost of the option). 

b.   The option holder will come to you to exercise the option. So, you must by the shares from the option holder at the exercise price of $28 when their current market price is only $25. Total profit = ($25 - $28) + $0.75 = -$2.25 per share.

11.  a.  On August 3, 2016, 4,398 October 2016 $90.00 put options on Exxon Mobil stock were outstanding at the open of trading.

b.  The closing price of the December 13300 10-year Treasury note futures call option was 56/64%  $100,000, or $875 on August 3, 2016.

c.  The closing price of the December 2160 call option on the S&P 500 Stock Index futures contract was 67.00 on August 3, 2016. Thus, the dollar price was 250 x $67.00 = $16,750.

d.  The open interest on the September 2016 put options (with an exercise price of 185) on DJ Industrial Average stock index was 2,084 on August 3, 2016.

12. a.  Purchase option:			 -$2.17 x 100 shares
         Buy stock by exercising option:	 -89.00 x 100 shares
         Sell stock at market price:		  94.00 x 100 shares
         Net profit				  $2.83 x 100 shares = $283

b.    Purchase option:			 -$2.17 x 100 shares
       Buy stock by exercising option:	 -89.00 x 100 shares
       Sell stock at market price:		  89.50 x 100 shares
       Net profit				- $1.67 x 100 shares = -$167

c.  With no exercise: purchase price = -$2.17 x 100 shares = loss of -$217 versus a loss over -$167 if you exercise the option. By exercising the option, you are able to recoup $0.50 ($89.50 - $89.00) per share, or $50, that would be lost if you do not exercise.

13. a.  Purchase option:			-$1.25 x 100 shares
           Buy stock to exercise option:	-93.00 x 100 shares
           Sell stock by exercising option:	 95.00 x 100 shares
           Net profit				 $0.75 x 100 shares = $75

b.  The option never moves into the money, so it would never be exercised. 

Purchase option:			-$1.25 x 100 shares
Net profit			-$1.25 x 100 shares = -$125

14. You will make a profit on the option if the MMC stock price rises above 17.83, i.e., $15 + 2.83.
15.  The intrinsic value of the call option is $5, i.e., $75 - $70.

16.  a.  Premium for purchasing the cap = 0.0065 x $200 million = $1,300,000. If interest rates rise to 10 percent, cap purchasers receive $200 million x 0.01 = $2,000,000. The net savings is $700,000.

b.  If the FI also purchases the floor: Premium = 0.0069 x $200 million = $1,380,000, and the total premium = $1,380,000 + $1,300,000 = $2,680,000.

If interest rates rise to 11 percent, the cap purchaser receives 0.02 x $200m = $4,000,000, and the net savings = $4,000,000 - $2,680,000 = $1,320,000.

If interest rates fall to 3 percent, the floor purchaser receives 0.01 x $200 million = $2,000,000, and the net savings = $2,000,000 - $2,680,000 = -$680,000.

c.  If the FI sells the floor, it receives net $1,380,000 minus the cost of the cap of $1,300,000 = +$80,000.

If interest rates rise to 11 percent, cap purchasers receive 0.02 x $200m = $4,000,000.  The net the net savings = $4,000,000 + $80,000 = $4,080,000.

If interest rates fall to 3 percent, floor purchasers receive 0.01 x $200 million = $2,000,000. The net savings to the FI = $-2,000,000 + 80,000 = -$1,920,000.

17. a. The insurance company (IC) is exposed to falling interest rates on the asset side of the balance sheet.

b. The finance company (FC) is exposed to rising interest rates on the liability side of the balance sheet.

c. The IC wishes to convert the fixed rate liabilities into variable rate liabilities by swapping the fixed rate payments for variable rate payments. The FC wishes to convert variable rate liabilities into fixed rate liabilities by swapping the variable rate payments for fixed rate payments.

d. The FC will make fixed rate payments and therefore is the buyer in the swap. The IC will make variable rate payments and therefore is the seller in the swap.

e. A possible diagram is as follows:

    Insurance Company	         Swap Cash Flows	      Finance Company   
                                            			  				                                         
     Floating‑rate bonds		   fixed rate	     Fixed‑rate auto loans
   (LIBOR plus 1 percent)		swap payments	        (fixed rate, 14%)
                                            	       		  				                                         

    Fixed‑rate GICs		  variable rate	     Variable‑rate CDS
    (fixed rate, 10%)		 swap payments	      (LIBOR plus 4%)
                                            			  			                                  

Note that the fixed rate swap payments from the FC to the IC will offset the payments on the fixed rate liabilities which the insurance company has incurred. The reverse situation occurs for the variable rate swap payments from the IC to the FC. Depending on the rates negotiated and the maturities of the assets and liabilities, both companies now have cash flows from interest income and interest expense that much closer match.

18. a. The commercial bank is exposed to a decrease in rates that would lower interest income, while the savings bank is exposed to an increase in rates that would increase interest expense. In either case, profit performance would suffer.

b. One feasible swap would be for the bank to send variable rate payments of the T‑bill rate + 1% to the savings bank and to receive fixed rate payments of 9% from the savings bank. A possible diagram is as follows:

           Savings Bank	         Swap Cash Flows	       Commercial Bank   

				                                         
     Fixed‑rate mortgages		        9%	   	    Floating‑rate  loans
       (Fixed rate, 13%)		swap payments	    (variable rate, T‑bill + 2%)
   	       			                                         

 
     Floating rate CDs		   T‑bill +1%	     Fixed‑rate CDs
    (variable rate, T‑bill + 3%)	 swap payments	      (Fixed rate, 9%)


c. As a result of the swap, the commercial bank has transformed its fixed rate liability CDs into a variable-rate liability matching the variability of returns on its loans. Further, through the interest rate swap, the commercial bank effectively pays T-bill rate plus 1 percent for its financing. The savings bank has also transformed its variable rate CDs into fixed-rate payments similar to those received on its fixed-rate mortgages.

19.  a. 			         Money Center Bank	   	                         Savings Bank
Cash outflows from 
balance sheet financing	        -8% x $400m	                                        -(CD rate) x $400m
Cash inflows from swap	         8% x $400m                                          (CD rate + 1%) x $400m
Cash outflows from swap	-(CD rate + 1%) x $400m                                      -8% x $400m	 
Net cash flows		-(CD rate + 1%) x $400m                                      -7% x $400m
Rate available on:
   Variable-rate debt	       CD rate + 2%	
   Fixed-rate debt	     			         	                9%
Gain over market                                     1%	                                                             2%

As a result of the swap, the money center bank has transformed its four-year, fixed-rate liability notes into a variable-rate liability matching the variability of returns on its C&I loans. Further, through the interest rate swap, the money center bank effectively pays CD rate + 1% for its financing. Had it gone to the debt market, the money center bank would pay CD rate plus 2% (a savings of 1% with the swap). Further, the savings bank also has transformed its variable-rate CDs into fixed-rate payments (of 7%) similar to those received on its fixed-rate mortgages. Had it gone to the debt market, the savings bank would pay 9% (a savings of 2%).

b.  
End of	One-Year	   One-Year           Cash Payment        Cash Payment by	    Net Payment     
  Year	CD rate	CD rate + 1%           by MCB	          Savings Bank	   Made by MCB     
	1	    8%	             9% x $400m        $ 36m     (8%x$400m)	$ 32m	      $ 4m           
	2	    7	             8 	            32m	                 32m	         0m              
3	    6	             7	            28m	                 32m	        -4m             
	4	    4.5	             5.5                          22m	                 32m	      -10m           
				                                 $118m	             $128m	    -$10m      

The savings bank’s net gains from the swap in year 1 are $4 million per year. The enhanced cash flow offsets the increased cost of refinancing its CDs in a higher interest rate environment; that is, the savings bank is hedged against rising rates. By contrast, the money center bank makes net gains on the swap in years 3, 4, and 5 when rates fall; thus, it is hedged against falling rates. The positive cash flow from the swap offsets the decline in the variable returns on the money center bank’s asset portfolio. Overall, the savings bank made a net dollar gain on the swap of $10.0 million in nominal dollars and the money center bank made a net payment of $10.0 million. 
   
c.  The money center bank receives income of CD rate + 4% on its assets and pays CD rate + 1% on its existing debt and the swap. The savings bank receives 9.5% on its assets and pays 7% on its existing debt and the swap.

Year                       NI   MCB                                                        NI Thrift            	  
  1            (12% - 9%) × $400m = $12m		(9.5% - 7%) × $400m = $10m
  2	           (11% - 8%) × $400m = $12m		(9.5% - 7%) × $400m = $10m
  3	           (10% - 7%) × $400m = $12m		(9.5% - 7%) × $400m = $10m
  4           (8.5% - 5.5) × $400m = $12m		(9.5% - 7%) × $400m = $10m

Both FIs have completely insulated their net income against changes in interest rates. The money center bank’s net income is $12 million each year. The savings bank’s net income is $10 million each year.

20.  a. 			                       Bank	   	                                 Savings Association
Cash outflows from 
balance sheet financing	         -9% x $200m	                                              -(T-bill + 3%) x $200m
Cash inflows from swap	         10% x $200m                                             (T-bill +  2¼%) x $200m
Cash outflows from swap	-(T-bill + 2¼ %) x $200m                                            -10% x $200m	 
Net cash flows		-(T-bill + 1¼%) x $200m                                             -10.75 x $200m

Rate available on:
   Variable-rate debt	         T-bill + 2½%	
   Fixed-rate debt	     			         	                            11%
Gain over market                                      1¼%	                    0.25%

As a result of the swap, the money center bank has transformed its four-year, fixed-rate liability notes into a variable-rate liability matching the variability of returns on its C&I loans. Further, through the interest rate swap, the money center bank effectively pays T-bill + 1¼% for its financing. Had it gone to the debt market, the money center bank would pay T-bill plus 2 ½ % (a savings of 1¼% percent with the swap). Further, the savings bank also has transformed its variable-rate T-bill deposits into fixed-rate payments (of 10.75%) similar to those received on its fixed-rate mortgages. Had it gone to the debt market, the savings bank would pay 11% (a savings of 0.25%).

b.  
End of	One-Year	    One-Year           Cash Payment           Cash Payment by       Net Payment     
  Year	T-bill rate	T-bill + 2¼%             by Bank	        Savings Association   Made by Bank     
	1	    4%	            6¼% x $200m      $12.5m   (10%x$200m) $20m	          -$7.5m           
	2	    3	            5¼  	           10.5m	                  20m	            -9.5m              
3	    5	            7¼ 	           14.5m	                  20m	            -5.5m 
4                6		     8¼ 		  16.5m	 	    20m	            -3.5m
	5	    5	            7¼                          14.5m	                  20m	            -5.5m           
				                                  $68.5m	             $100m	        -$31.5m      

Overall, the bank made a net dollar gain on the swap of $31.5 million in nominal dollars and the savings association made a net payment of $31.5 million. 
   
c.  The money center bank receives income of T-bill + 4% on its assets and pays T-bill + 1¼% on its existing debt and the swap. The savings bank receives 13% on its assets and pays 10.75% on its existing debt and the swap.

Year                          NI  Bank                                   	        NI Savings Association          .  
  1             (8% - 5¼%) × $200m = $5.5m	(13% - 10.75%) × $200m = $4.5m
  2	            (7% - 4¼%) × $200m = $5.5m	(13% - 10.75%) × $200m = $4.5m
  3	            (9% - 6¼%) × $200m = $5.5m	(13% - 10.75%) × $200m = $4.5m
  4           (10% - 7¼%) × $200m = $5.5m	(13% - 10.75%) × $200m = $4.5m
  5             (9% - 6¼%) × $200m = $5.5m	(13% - 10.75%) × $200m = $4.5m

Both FIs have completely insulated their net income against changes in interest rates. The bank’s net income is $5.5 million each year. The savings bank’s net income is $4.5 million each year.









	
