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1.
Explain the similarity between a swap and a forward contract.

A forward contract requires delivery or taking delivery of some commodity or security at some specified time in the future at some price specified at the time of origination.  In a swap, each party promises to deliver and/or receive a pre-specified series of payments at specific intervals over some specified time horizon.  In this way, a swap can be considered to be the same as a series of forward contracts.

2.
Forward, futures, and option contracts had been used by FIs to hedge risk for many years before swaps were invented.  If FIs already had these hedging instruments, why do they need swaps?

Although similar in many ways, the following distinguishing characteristics cause the instruments to be differentiated:

(a)
The swap can be viewed as a portfolio of forward contracts with different maturity dates.  Since cash flows on forward contracts are symmetric, the same can be said of swaps.  This is in contrast to options, whose cash flows are asymmetric (truncated either on the positive or negative side depending upon the position).  

(b)
Options are marked to market continuously, swaps are marked to market at coupon payment dates, and forward contracts are settled only upon delivery (at maturity).  Therefore, the credit risk exposure is greatest under a forward contract, where no third party guarantor exists as in options (the options clearing corporation for exchange-traded options) and swaps (the swap intermediary).  

(c)
The transactions cost is highest for the option (the nonrefundable option premium), next for the swap (the swap intermediary's fee), and finally for the forward (which has no up-front payment).

(d)
Swaps also have a longer maturity than any other instrument and provide an additional opportunity for FIs to hedge longer term positions at lower cost.  Moreover, since the package of forward contracts mirrors debt instruments, the swap provided FIs with a hedge instrument that is attractive and less costly than separate forward contracts.  

(e)
Finally, the introduction of a swap intermediary reduces the credit risk exposure and the information and monitoring costs that are associated with a portfolio of individual forward contracts.

3.
Distinguish between a swap buyer and a swap seller?  In which markets does each have the comparative advantage?

The swap buyer makes the fixed-rate payments in an interest rate swap, and the swap seller makes the variable-rate payments.  This distinction occurs by convention.  The notation in this text refers to the comparative advantage party as that which makes the specific swap payment.  Thus, the buyer is said to have the comparative advantage in fixed-rate payments.  Students will note that some other authors refer to the comparative advantage in the markets in which the cash financing occurs, which may not be the same market that would reduce the interest rate risk on the balance sheet, and therefore the reason for the swap.  Thus, in the example on page 623 in the text, the money center bank raises money in the fixed-rate market, even though the loans are variable-rate.

4.
An insurance company owns $50 million of floating-rate bonds yielding LIBOR plus 1 percent.  These loans are financed by $50 million of fixed-rate guaranteed investment contracts (GICs) costing 10 percent.  A finance company has $50 million of auto loans with a fixed rate of 14 percent.  The loans are financed by $50 million of CDs at a variable rate of LIBOR plus 4 percent.


a.
What is the risk exposure of the insurance company?


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


b.
What is the risk exposure of the finance company?


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


c.
What would be the cash flow goals of each company if they were to enter into a swap arrangement?


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.
Which company would be the buyer and which company would be the seller in the swap?


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.
Diagram the direction of the relevant cash flows for the swap arrangement.


Please see the diagram at the top of the next page.  Note that the fixed-rate swap payments from the finance company to the insurance company will offset the payments on the fixed-rate liabilities that the insurance company has incurred.  The reverse situation occurs regarding the variable-rate swap payments from the insurance company to the finance company.  Depending on the rates negotiated and the maturities of the assets and liabilities, both companies now have durations much closer to zero on this portion of their respective balance sheets.
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Note to instructors: I find it very helpful to diagram the cash-market financing cash flows when I present the material on swaps.  


f.
What are reasonable cash flow amounts, or relative interest rates, for each of the payment streams?


Determining a set of reasonable interest rates involves an analysis of the benefits to each firm.  That is, does each firm pay lower interest rates than contractually obligated without the swap?  Clearly, the direction of the cash flows will help reduce interest rate risk.


One feasible swap is for the IC to pay the FC LIBOR + 2.5 percent, and for the FC to pay the IC 12 percent.  The net financing cost for each firm is given below.




Finance
Insurance




Company
Company

Cash market liability rate
L + 4%
10.0%


Minus Swap-in rate
-(L + 2.5%)
-12.0%


Plus Swap-out rate
   + 12%
+(L + 2.5%)


Net financing cost rate
13.5%
L + 0.5%


Whether the two firms would negotiate these rates depends on the relative negotiating power of each firm, and the alternative rates for each firm in the alternate markets.  That is, the fixed-rate liability market for the finance company and the variable-rate liability market for the insurance company.

5.
In a swap arrangement, the variable-rate swap cash flow streams often do not fully hedge the variable-rate cash flow streams from the balance sheet due to basis risk.  


a.
What are the possible sources of basis risk in an interest rate swap?


First, the variable-rate index on the liabilities in the cash market may not match perfectly the variable-rate index negotiated into the swap agreement.  This source of basis risk is similar to the cross-hedge risk in the use of futures contracts.  Second, the premium over the index in the cash-market variable-rate liability may change over time as credit (default) risk conditions change.


b.
How could the failure to achieve a perfect hedge be realized by the swap buyer?


Swap pricing normally is based on a fixed notional amount over the life of the swap.  If the fixed-rate asset portfolio of the buyer decreases over time, a fixed-notional amount swap agreement may not reflect accurately the desired interest-rate risk goals of the buyer over the life of the swap.  This situation could occur as loans are amortized (repaid in the normal context) or as prepayment rates change on either loans or bonds as macroeconomic conditions change.


c.
How could the failure to achieve a perfect hedge be realized by the swap seller?


The swap seller is subject to basis risk as discussed in part (a) above.

6.
A commercial bank has $200 million of floating-rate loans yielding the T-bill rate plus 2 percent.  These loans are financed by $200 million of fixed-rate deposits costing 9 percent.  A savings bank has $200 million of mortgages with a fixed rate of 13 percent.  They are financed by $200 million of CDs with a variable rate of the T-bill rate plus 3 percent.


a.
Discuss the type of interest rate risk each FI faces.


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.
Propose a swap that would result in each FI having the same type of asset and liability cash flows.


One feasible swap would be for the bank to send variable-rate payments of the T-bill rate + 1 percent (T + 1%) to the savings bank and to receive fixed-rate payments of 9 percent from the savings bank.


c.
Show that this swap would be acceptable to both parties.




 Savings Bank
 Com. Bank


Cash market liability rate
T + 3%
9.0%


Minus Swap-in rate
-(T + 1%)
-9.0%


Plus Swap-out rate
   + 9%
+(T + 1%)


Net financing cost rate
11.0%
T + 1%


The net interest yield on assets is 2 percent (13% - 11%) for the savings bank and 1 percent [(T + 2%) – (T + 1%)] for the commercial bank.  An adjustment to make the net interest yield on assets equal at 1.5 percent would be to have the savings bank pay a fixed rate of 9.5 percent or receive a fixed rate of T + 0.5 percent.  Obviously, many rate combinations could be negotiated to achieve acceptable rate spreads and to achieve the desired interest rate risk management goals.
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d.
What are some of the practical difficulties in arranging this swap?



The floating rate assets may not be tied to the same rate as the floating rate liabilities.  This would result in basis risk.  Also, if the mortgages are amortizing, the interest payments would not match those on the notional amount of the swap.

7.
Bank 1 can issue five-year CDs at an annual rate of 11 percent fixed or at a variable rate of LIBOR plus 2 percent.  Bank 2 can issue five-year CDs at an annual rate of 13 percent fixed or at a variable rate of LIBOR plus 3 percent.


a.
Is a mutually beneficial swap possible between the two banks?


A mutually beneficial swap exists because comparative advantage exists.


b.
Where is the comparative advantage of the two banks?


Bank 1 has a comparative advantage in the fixed-rate market because the difference in fixed rates is 2 percent in favor of Bank 1.  Bank 2 has the comparative advantage in the variable-rate market because the difference in variable rates is only –1 percent against Bank 1.  One way to compare the rate alternatives is to utilize the following matrix.




Fixed
Variable




Rate
Rate

Bank 1
11.0%
L + 2%


Bank 2
13.0%
L + 3%


Difference
-2.0%
-1%


c.
What is the net quality spread?


The net quality spread is the difference between the fixed-rate versus variable-rate differential.  Thus the net quality spread = -2% - (-1%) = -1 percent.  This amount represents the net amount of gains (interest savings) to be allocated between the firms.


d.
What is an example of a feasible swap?


Many rate combinations are possible to achieve the quality spread or reduced interest charge of 1 percent.  The following is a framework to achieve the outside boundaries of acceptable interest rates using the matrix of possible rates shown in part (b). 


Using the rates shown for Bank 1 as the negotiated swap rates will give the entire quality spread to Bank 2.  The diagram and payoff matrix below verifies this case.
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The relative payoffs are given below:




  Bank 2
  Bank 1


Cash market liability rate
L+3%
11.0%


Minus Swap-in rate
-(L+2%)
-11.0%


Plus Swap-out rate
   + 11%
+(L+2%)


Net financing cost rate
12.0%
L+2%


Bank 1 is paying the rate it could achieve in the variable rate market, thus Bank 1 receives no benefit to these swap rates.  Now consider the rates shown for Bank 2 in the matrix of rates in part (b).
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In this case, Bank 2 is receiving the exact rate it owes on the liabilities and it is paying the rate necessary if it was in the fixed-rate market. Bank 1 receives the entire 1 percent benefit as it is paying net 1 percent less than it would need to pay in the variable-rate market.  


The relative payoffs are given below:




  Bank 2
  Bank 1


Cash market liability rate
L+3%
11.0%


Minus Swap-in rate
-(L+2%)
-13.0%


Plus Swap-out rate
   + 11%
+(L+3%)


Net financing cost rate
12.0%
L+1%


Any swap rate combination between these two boundaries that yields a total saving of 1 percent in combined interest cost becomes a feasible set of negotiated swap rates.  The exact set of rates will depend on negotiating position of each bank and the expected interest rates over the life of the swap.  As an example, consider the average of the two fixed-rate payments and the average of the two variable-rate payments.  The relative payoffs are given below:




  Bank 2
  Bank 1


Cash market liability rate
L+3%
11.0%


Minus Swap-in rate
-(L+2.5%)
-12.0%


Plus Swap-out rate
   + 12%
+(L+2.5%)


Net financing cost rate
12.5%
L+1.5%


In each case, the banks are paying 0.5 percent less than they would in the relative desired cash markets.

8. First Bank can issue one-year, floating-rate CDs at prime plus 1 percent or fixed-rate CDs at 12.5 percent.  Second Bank can issue one-year, floating-rate CDs at prime plus 0.5 percent or fixed-rate at 11 percent.

a. What is a feasible swap with all of the benefits going to First Bank?


The possible interest rate alternatives faced by each firm are given below:




Fixed
Variable




Rate
Rate

First Bank
12.5%
P+1.0%


Second Bank
11.0%
P+0.5%


Difference
1.5%
0.5%


The quality spread is 1.5 – 0.5 = 1.0 percent.  Second Bank has the comparative advantage in the fixed-rate market, and First Bank has the comparative advantage in the variable-rate market.  A set of swap rates within the feasible boundaries that will give all the benefits to First Bank is 11 percent fixed rate and P+0.5 percent variable rate.

b. What is a feasible swap with all of the benefits going to Second Bank?


A set of rates within the feasible boundaries that will give all the benefits to Second Bank is 12.5 percent fixed rate and P+1.0 percent variable rate.

c. Diagram each situation.


Diagram of all the benefits going to First Bank.
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The payoff matrix that demonstrates that all of the benefits go to First Bank follows.




  First Bank
 Second Bank


Cash market liability rate
P+1%
11.0%


Minus Swap-in rate
-(P+0.5%)
-11.0%


Plus Swap-out rate
   + 11%
+(P+0.5%)


Net financing cost rate
11.5%
P+0.5%


The net cost for First Bank is 11.5 percent, or 1 percent less than it would pay in the fixed-rate cash market.  The net cost for Second Bank is exactly the same as it would pay in the variable-rate cash market.


Diagram of all the benefits going to Second Bank.
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The net cost for First Bank is 12.5 percent, which is exactly what it would pay in the fixed-rate cash market.  The net cost for Second Bank is P-0.5 percent, or 1 percent less than it would pay in the variable-rate cash market.  
The payoff matrix that illustrates that all of the benefits go to Second Bank follows.




  First Bank
 Second Bank


Cash market liability rate
P+1%
11.0%


Minus Swap-in rate
-(P+1%)
-12.5%


Plus Swap-out rate
   + 12.5%
+(P+1%)


Net financing cost rate
12.5%
P-0.5%

d. What factors will determine the final swap arrangement?


The primary factor that will determine the final distribution of the swap rates is the present value of the cash flows for the two parties.  The most important no-arbitrage condition is that the present value of the expected cash flows made by the buyer should equal the present value of the expected cash flows made by the seller.  Secondary factors include the negotiating strengths of either party to the transaction.

9. Two multinational corporations enter their respective debt markets to issue $100 million of two-year notes.  Firm A can borrow at a fixed annual rate of 11 percent or a floating rate of LIBOR plus 50 basis points, repriced at the end of the year.  Firm B can borrow at a fixed annual rate of 10 percent or a floating rate of LIBOR, repriced at the end of the year.

a. If Firm A is a positive duration gap insurance company and Firm B is a money market mutual fund, in what market(s) should each firm borrow so as to reduce their interest rate risk exposures?


Firm A will prefer to borrow in the fixed-rate debt market in order to generate positive cash flows when interest rates increase.  This will offset the impact of an increase in interest rates, which would cause the market value of the insurance company's equity to decline.  Firm B will prefer to borrow in the floating rate debt market so as to better match the duration of its short-term assets.

b. In which debt market does Firm A have a comparative advantage over Firm B?


The matrix of possible interest rates is given below.




Fixed
Variable




Rate
Rate

Firm A
11.0%
L+0.50%


Firm B
10.0%
L %


Difference
1.0%
0.5%


Firm A has a comparative advantage in the floating rate market and Firm B has a comparative advantage in the fixed-rate market.  This is because the default risk premium of Firm A over Firm B is 50 basis points in the floating rate market and 100 basis points in the fixed-rate market.

c. Although Firm A is riskier than Firm B, and therefore must pay a higher rate in both the fixed-rate and floating-rate markets, there are possible gains to trade.  Set up a swap to exploit Firm A's comparative advantage over Firm B.  What are the total gains from the swap trade?  Assume a swap intermediary fee of 10 basis points.


The total gains to the swap trade are 50 basis points (the price differential on Firm A's default risk premium over Firm B) less 10 basis points (the swap intermediary fee).  Both Firms A and B can exploit this price differential by issuing in the debt market in which they have comparative advantage and then swapping the interest payments.  The 40 basis points can be allocated to either Firm A and/or Firm B according to the terms of the swap.


A possible set of feasible swap rates that give all of the gains to Firm A (see part (d) below) is illustrated here.
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Evidence that Firm A receives all of the benefits is given in the payoff matrix below.




Firm A
Firm B


Cash market liability rate
L+0.5%
10.0%


Minus Swap-in rate
-(L %)
-10.0%


Plus Swap-out rate
   + 10.0%
+(L %)


Net financing cost rate
10.5%
L %



Less intermediary fee
0.1%


Financing cost rate net of fee
10.6%


Firm A is paying the intermediary fee, since Firm B is receiving no benefits from this swap transaction.  The 40 basis point net differential could be shared in a number of other combinations where Firm A received most (exploited) of the benefit.

d. The gains from the swap trade can be apportioned between Firm A and B through negotiation.  What terms of trade would give all the gains to Firm A?  What terms of trade would give all the gains to Firm B?  


All the gains go to Firm A if Firm B pays LIBOR for Firm A's floating rate debt.  Then Firm A must pay 10 percent for Firm B's fixed-rate debt plus 50 basis points on Firm A's floating rate debt plus 10 basis points for the swap intermediary's fee.  The total fixed annual interest cost to Firm A is 10.6 percent, a savings of 40 basis points over the cash-market fixed rate of 11 percent.  This swap rate apportionment is illustrated in part (c) above.


All the gains go to Firm B if Firm A pays 11 percent for Firm B’s fixed-rate, 10 percent debt.  Then Firm B pays LIBOR plus 50 basis points on Firm A's floating rate debt for a net savings of 50 basis points.  The savings occurs because B receives an excess 1.0 percent from A, but must pay 50 basis points more to A than it would pay in the cash floating-rate market. Firm A must pay 11 percent against Firm B's fixed-rate debt, but receives its exact liability payment from B.  A diagram of this allocation is given below.
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In this example, Firm B would pay the swap intermediary fee of 10 basis points, and thus would realize a net, after-fee savings of 40 basis points.  The payoff matrix is given below.




Firm A
Firm B


Cash market liability rate
L+0.5%
10.0%


Minus Swap-in rate
-(L+0.5 %)
-11.0%


Plus Swap-out rate
   + 11.0%
+(L+0.5 %)


Net financing cost rate
11.0%
L-0.5%



Less intermediary fee

 0.1%



Financing cost rate net of fee

L-0.4%

e. Assume swap pricing that allocates all the gains from the swap to Firm A.  If A buys the swap from B and pays the swap intermediary's fee, what are the end-of-year net cash flows if LIBOR is 8.25 percent?


Firm A
(In millions of dollars)
Firm B

A pays out fixed rate
($10.00)
B pays out LIBOR
($8.25)


A receives LIBOR

B receives fixed


from B
$8.25
rate from A
$10.00


A pays floating-rate

B pays fixed-rate


to creditors (L+0.5%)
($8.75)
to creditors 
(10.00)

A pays intermediary fee
($0.10)

A’s net cash inflow
($10.60)
B’s net cash inflow
($8.25)


This solution is an extension of the diagram in part (c) and the explanation at the beginning of part (d) above where LIBOR is 8.25 percent.  The summary shows the effective cost rate converted to dollars for the total cash flows of each firm.  However, the cash flows in a swap arrangement include only the differential cash flows between the two parties.  Thus at the end-of-year, A would pay $1.75 ($10.00 - $8.25) to B and $0.10 to the intermediary for a total cash flow on the swap arrangement of $1.85.  Firm B receives $1.75 from Firm A.


f.
If A buys the swap in part (e) from B and pays the swap intermediary's fee, what are the end of year net cash flows if LIBOR is 11 percent?  Be sure to net swap payments against cash market payments for both firms.


Firm A
(In millions of dollars)
Firm B

A pays out fixed rate
($10.00)
B pays out LIBOR
($11.00)


A receives LIBOR

B receives fixed


from B
$11.00
rate from A
$10.00


A pays floating-rate

B pays fixed-rate


to creditors (L+0.5%)
($11.50)
to creditors 
(10.00)

A pays intermediary fee
($0.10)

A’s net cash inflow
($10.60)
B’s net cash inflow
($11.00)


Even though LIBOR has increased to 11 percent, Firm A’s total effective cost rate has not changed.  The rate remains at 10.60 percent, or a total of $10.60 million.  However, the cost rate for Firm B has increased because LIBOR has increased.  Thus the actual cash flows in the swap transaction now become that Firm B pays $1.00 ($11 - $10) to Firm A, and that Firm A receives $1.00 and pays out $0.10 to the intermediary.  Each firm of course must pay the cash market liability rates.


g.
If all barriers to entry and pricing inefficiencies between Firm A's debt markets and Firm B's debt markets were eliminated, how would that affect the swap transaction?


If relative prices are the same in the markets of both Firm A and B, then there are no potential gains to trade and therefore no swap transactions can take place. They will each issue debt in their own markets.

10.
What are off-market swap arrangements?  How are these arrangements negotiated?

An off-market swap is a customized swap arrangement where one party pays to the other party a fee to relax certain terms of the swap agreement.  Terms that are relaxed often include interest rates, the use of special indexes, and changes in the notional values as the swap matures.

11.
Describe how an inverse floater works to the advantage of an investor who receives coupon payments of 10 percent minus LIBOR if LIBOR is currently at 4 percent? When is it a disadvantage to the investor? Does the issuing party bear any risk?

An inverse floater pays coupon interest of 10% - 4% to the investor at current rates. Thus, an investor who purchases this instrument at LIBOR will receive a return of 6%. If LIBOR decreases below 4 percent, the investor receives a higher return. However, the danger occurs if LIBOR rises above 10 percent, in which case the investor receives nothing and may be stuck with this investment. The losses will depend on the opportunity costs associated with these funds.  The issuing party only pays the LIBOR rate less the 4 percent (unless it has been swapped) and is subject to the risk that the LIBOR rates will decline.

12.
An FI has $500 million of assets with a duration of nine years and $450 million of liabilities with a duration of three years.  The FI wants to hedge its duration gap with a swap that has fixed-rate payments with a duration of six years and floating rate-rate payments with a duration of two years.  What is the optimal amount of the swap to effectively macrohedge against the adverse effect of a change in interest rates on the value of the FI’s equity?

Using the formula NS = [(DA - kDL)A]/(DFixed – DFloating) = [(9 – 0.9*3)$500 million]/(6 – 2) = $787.5 million.

13.
A Swiss bank issues a $100 million, three-year Eurodollar CD at a fixed annual rate of 7 percent.  The proceeds of the CD are lent to a Swiss company for three years at a fixed rate of 9 percent.  The spot exchange rate is SF1.50/$.


a.
Is this expected to be a profitable transaction?


This transaction is expected to be profitable since the spread is 2 percent. 


b.
What are the cash flows if exchange rates are unchanged over the next three years?


The 2 percent spread on $100 million (SF150 million) is $2 million.  Converting into SF at the spot exchange rate yields an annual expected cash flow of SF3 million.  The cash flows are as follows:



Eurodollar CD
Swiss Loan


t
Cash Outflow (U.S.$) 
(SF)
  Cash Inflow (SF)
Spread (SF)


1
7m
10.5m
13.5m
3m


2
 7m
10.5m
13.5m
3m


3
107m
160.5m
163.5m
3m


c.
What is the risk exposure of the bank's underlying cash position?


This spread will be reduced or eliminated if the SF depreciates relative to the U.S. dollar.  That is, if it takes more SF to purchase U.S. dollars, it will be more costly for the bank to repay the Eurodollar CD using SF loan proceeds.  


d.
How can the Swiss bank reduce that risk exposure?


The Swiss bank will undertake a short currency hedge if it wants to protect itself against exchange rate risk exposure.


e.
If the US dollar is expected to appreciate against the SF to SF1.65/$, SF1.815/$ and SF2.00/$ over the next three years, what will be the cash flows on this transaction?



Eurodollar CD
Swiss Loan


t
Cash Outflow (U.S.$) 
(SF)
  Cash Inflow (SF)
Spread (SF)


1
7m
11.55m
13.5m
1.95m


2
 7m
12.70m
13.5m
0.795m


3
107m
214.00m
163.5m
(50.5m)


f.
If the Swiss bank swaps U.S.$ payments for SF payments at the current spot exchange rate, what are the cash flows on the swap?  What are the cash flows on the entire hedged position?  Assume that the U.S.$ appreciates at the rates in part (e).





Net Swap


t
Cash Flow (SF) 
Swap Payments(SF)
Cash Flow (SF)
Total Cash Flow

1
11.55m
10.5m
1.05m
3m


2
 12.705m
10.5m
2.205m
3m


3
214.00m
160.5m
53.5m
3m


The cash flows of the underlying cash position from part (e) are added to the net cash flows from the swap hedge (column four) to give the total cash flows in column five.  That is, at the end of the first year, the spread on the loan CD is SF1.95m.  The swap generates a net cash flow of SF1.05m for a total end of year 1 spread of SF3 million. At the end of year 2, the SF0.795m loan CD spread plus the SF2.205m net swap cash flow equals SF3m.  At the end of year 3, the SF50.5m loss on the loan CD position is offset by the SF53.5m gain on the swap for a total cash flow of SF3m.  Therefore, the hedged position locks in the annual 2 percent spread.


g.
What are the cash flows on the swap and the hedged position if actual spot exchange rates are as follows:


End of year 1: SF 1.55/US$




End of year 2: SF 1.47/US$




End of year 3: SF 1.48/US$



CD

Net Swap


t
Cash Flow (SF) 
Swap Payments(SF)
Cash Flow (SF)
Total Cash Flow

1
10.85m
10.5m
0.35m
3m


2
 10.29m
10.5m
(0.21m)
3m


3
158.36m
160.5m
(2.14m)
3m


Total end of year 1 cash flows are net swap cash flows of SF0.35m plus the loan‑CD spread of SF2.65m (SF13.5 ‑ SF10.85m).  Total end of year 2 cash flows are SF(0.21m) on the swap plus SF3.21m (SF13.5m ‑ SF10.29m).  End of year 3 cash flows are SF(2.14m) on the swap plus SF5.14m on the loan‑CD spread (SF163.5m ‑ SF158.36m).  The loan cash flows in SF are given in column four of part (e).


h.
What would be the bank's risk exposure if the fixed-rate Swiss loan was financed with a floating rate U.S. $100 million, three-year Eurodollar CD?


The Swiss bank is now exposed to both exchange rate risk and interest rate risk.  If the SF depreciates against the U.S. dollar and/or the Eurodollar CD floating rate increases, the spread on the unhedged position will be reduced.  


i.
What type(s) of hedge is appropriate if the Swiss bank in part (h) wants to reduce its risk exposure?


If the bank wants to hedge these risk exposures, it should put on a short currency hedge and a short interest rate hedge.


j.
If the annual Eurodollar CD rate is set at LIBOR and LIBOR at the end of years 1, 2, 3 is expected to be 7 percent, 8 percent, and 9 percent, respectively, what will be the cash flows on the bank's unhedged cash position?  Assume no change in exchange rates.



Eurodollar CD
Swiss Loan


t
Cash Outflow (U.S.$) 
(SF)
  Cash Inflow (SF)
Spread (SF)


1
7m
10.5m
13.5m
3m


2
 7m
12.0m
13.5m
1.5m


3
107m
163.5m
163.5m
0m


The spread on the underlying cash position is reduced when rates increase even if exchange rates are held constant.


k.
What are the cash flows on the bank's unhedged cash position if exchange rates are as follows:




End of year 1: SF 1.55/US$




End of year 2: SF 1.47/US$




End of year 3: SF 1.48/US$ 



Eurodollar CD
Swiss Loan


t
Cash Outflow (U.S.$) 
(SF)
  Cash Inflow (SF)
Spread (SF)


1
7m
10.85m
13.5m
2.65m


2
 8m
11.76m
13.5m
1.74m


3
109m
161.32m
163.5m
2.18m


Without the swap, the cost to the bank of meeting the Eurodollar CD payments at the end of year 1 would be SF10.85m (U.S.$7m x 1.55). At the end of year 2 the cost would be SF11.76m (U.S.$8m x 1.47). At the end of year 3, the cost would be SF161.32m (U.S.$109m x 1.48).


l.
What are both the swap and total hedged position cash flows if the bank swaps out its floating rate U.S.$ CD payments in exchange for 7.75 percent fixed-rate, SF payments at the current spot exchange rate of SF1.50/$?





Net Swap


t
Cash Flow (SF) 
Swap Payments(SF)
Cash Flow (SF)
Total Cash Flow

1
10.85m
11.65m
(0.775m)
1.875m


2
 11.76m
11.65m
0.135m
1.875m


3
161.32m
161.625m
(0.305m)
1.875m


The total cash flows are: 



End of year 1 = Swap loss of SF.775m plus spread of SF2.65m.



End of year 2 = Swap gain of SF.135m plus spread of SF1.74m.



End of year 3 = Swap loss of SF.305m plus spread of SF2.18m.


The swap hedge locks in both an interest spread of 1.25 percent (9% ‑ 7.75%) and an exchange rate of SF1.5.  Based on a face value of U.S.$100m (SF150m), this yields a profit of U.S.$1.25m or SF1.875 million each year.


m.
Use the following spot rates for par value coupon bonds to forecast expected future spot rates.  (Hint:  Forecast expected future spot rates using implied forward rates.)




one-year 7.0 percent




two-year 8.5 percent




three-year 9.2 percent


First calculate the discount yields:



$100 = ( 107/(1+0d1)) (  0d1 = 7 percent




$100 = (8.5/1.07) + (108.5/(1+ 0d2)2) ( 0d2 = 8.56 percent



$100 = (9.2/1.07) + (9.2/1.08562) + (109.2 /(1+0d3)3) (  0d3 =9.31 percent


Calculating implied forward rates:



(1.0856)2 = (1.07)(1+1d1) ( 1d1 = 10.14 percent



(1.0931)3 = (1.0856)2(1+2d1) ( 2d1= 10.83 percent


Therefore, annual rate forecasts are:



End of year 1: 7%



End of year 2: 10.14%



End of year 3: 10.83%


n.
Use the rate forecasts in part (m) to calculate the cash flows on an 8.75 percent fixed to floating rate swap of U.S. dollars to Swiss francs at SF1.50/$.





Net Swap


t
Cash Flow (SF) 
Swap Payments(SF)
Cash Flow (SF)
Total Cash Flow

1
10.85m
13.125m
(2.275m)
0.375m


2
 14.906m
13.125m
1.781m
0.375m


3
164.028m
163.125m
0.903m
0.375m


The second year annual interest on the floating rate CD would have been U.S.$10.14m or SF10.85m (at the prevailing exchange rate of 1.47).  The third year annual interest on the floating rate CD would have been U.S.$110.83m or SF164.028m (at the prevailing exchange rate of 1.48).  The fixed swap interest payment was 13.125 (8.75m x 1.50) in each year.  The swap hedge locks in a spread of 0.25 percent at SF1.50 for an annual cash flow of SF0.375million.

14.
Use the following balance sheet information (in millions) to construct a swap hedge against interest rate risk exposure.


Assets

Liabilities and Equity

Rate sensitive assets
$50
Rates sensitive liabilities
$75


Fixed rate assets
150
Fixed rate liabilities
100





Net worth 
  25


Total assets
$200

Total liabilities and equity
$200

Rate sensitive assets are repriced quarterly at the 91-day Treasury bill rate plus 150 basis points.  Fixed-rate assets have five years until maturity and are paying 9 percent annually.  Rate-sensitive liabilities are repriced quarterly at the 91-day Treasury bill rate plus 100 basis points.  Fixed-rate liabilities have two years until maturity and are paying 7 percent annually.  Currently, the 91-day Treasury bill rate is 6.25 percent.


a.
What is the bank's current net interest income?  If Treasury bill rates increase 150 basis points, what will be the change in the bank's net interest income?

 
Interest income = 50(.0625 + .015) + 150(.09) = $17.375 million, and interest expense = 75(.0625 + .01) + 100(.07) = $12.4375 million. Thus net interest income = $4.9375 million.


After the interest rate increase, interest income = 50(.0775 + .015) + 150(.09) = $18.125 million, interest expense = 75(.0775 + .01) + 100(.07) = $13.5625 million, and net interest income = $4.5625 million for a decline of $375,000.


b.
What is the bank's repricing or funding gap?  Use the repricing model to calculate the change in the bank's net interest income if interest rates increase 150 basis points.  


Funding gap = Rate sensitive assets ‑ Rate sensitive liabilities = 50 ‑ 75 = ‑ $25 million.  The repricing model states that NII = FG( R) = ‑25(.015) = ‑ $0.375 million.  The bank is exposed to interest rate increases since interest expenses increase more than interest income.  


c.
How can swaps be used as an interest rate hedge in this example?


A short hedge can be used to hedge the bank's interest rate risk exposure.  The short hedge can be implemented by selling futures or forward contracts, buying put options, or buying a swap of liabilities. Swapping liabilities allows the institution to make fixed-rate liability payments in exchange for a counter-party making the floating rate payments. Similarly, the FI could also swap assets. The short hedge can be accomplished by swapping out fixed-rate asset payments in exchange for floating-rate asset payments.

15.
Use the following information to construct a swap of asset cash flows for the bank in problem 14.  The bank is a price taker in both the fixed-rate market at 9 percent and the rate-sensitive market at the T-bill rate plus 1.5 percent.  A securities dealer has a large portfolio of rate sensitive assets funded with fixed-rate liabilities.  The dealer is a price taker in a fixed-rate asset market, paying 8.5 percent and a floating-rate asset market paying the 91-day T‑bill rate plus 1.25 percent.  All interest is paid annually.


a.
What is the interest rate risk exposure to the securities dealer?  


The securities dealer is exposed to interest rate declines.  


b.
How can the bank and the securities dealer use a swap to hedge their respective interest rate risk exposures?


The two counterparties can use a swap of asset cash flows to hedge their respective interest rate risk exposures.  The bank would swap out fixed-rate asset payments in exchange for floating-rate asset payments to yield positive cash flows when interest rates increase.  The securities dealer would swap out floating-rate asset payments in exchange for fixed-rate asset payments to yield positive cash flows when interest rates decrease.  


c.
What are the total potential gains to the swap trade?


The total gains to the swap trade are 25 basis points.  This is because the bank earns a 25 basis point premium in the floating-rate market and a 50 basis point premium in the fixed-rate market. 


d.
Consider the following two-year swap of asset cash flows:  An annual fixed-rate asset cash flow of 8.6 percent in exchange for a floating-rate asset cash flow of T‑bill plus 125 basis points.  The total swap intermediary fee is 5 basis points.  How are the swap gains apportioned between the bank and the securities dealer if they each hedge their interest rate risk exposures using this swap? 
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The dealer gains 10 basis points because it obtains fixed-rate cash inflows at 8.6 percent instead of the 8.5 percent available in its cash market.  The bank gains 10 basis points because it obtains floating rate cash inflows at T‑bill + 1.60 percent instead of the T‑bill + 1.5 percent available in its cash market.  The remaining 5 basis points goes to the swap intermediary.  


e.
What are the swap net cash flows if T‑bill rates at the end of the first year are 7.75 percent and at the end of the second year are 5.5 percent?  Assume that the notional value is $107.14 million.

 
At the end of the first year (in millions of dollars):


Bank Cash Flows
Dealer Cash Flows

Swap cash inflows


107.14(0.0775 + 0.016) = 
$10.0176

107.14(0.086) = 
$9.214



Cash market cash flows


107.14(0.09) = 
$9.6426
107.14(.0775 + 0.0125) =
$9.6426

Net swap gain (loss)
$0.375
($0.4286)


The dealer pays the bank $375,000 to offset the decline in net interest income when interest rates increase [see part a] and pays the swap intermediary $53,600 (5 basis points), for a total cost of $428,600 when interest rates increase 150 basis points. 


At the end of the second year, interest rates decline to 5.5%.


Bank Cash Flows
Dealer Cash Flows

Swap cash inflows


107.14(0.0550 + 0.016) = 
$7.607

107.14(0.086) = 
$9.214



Cash market cash flows


107.14(0.09) = 
$9.6426
107.14(.055 + 0.0125) =
$7.232

Net swap gain (loss)
($2.036)
$1.982


The bank pays the dealer $1.982 million and pays the swap intermediary $53,600 (5 basis points), for a total cost of $2.036 million when interest rates decrease 75 basis points. 


f.
What are the sources of the swap gains to trade?


The gains to the swap trade emanate from the pricing discrepancy in the two cash markets.  That is, the bank earns a 50 basis point premium in the fixed-rate asset market while only a 25 basis point premium in the floating rate asset market.  The swap allows both the bank and the securities dealer to exploit their own comparative advantage in their respective cash market. 


g.
What are the implications for the efficiency of cash markets?


There must be some barrier that prevents the two firms from directly transacting in the other's cash market (or equivalently raises the costs of these cross-market transactions).  This barrier may consist of regulatory restrictions or tax considerations.  If, however, the barrier results from information asymmetries, these potential gains to trade can be expected to disappear as the swap market develops.

16.
Consider the following currency swap of coupon interest on the following assets:



5 percent (annual coupon) fixed-rate U.S. $1 million bond 



5 percent (annual coupon) fixed-rate bond denominated in Swiss francs (SF)



Spot exchange rates: SF1.5/$


a.
What is the face value of the SF bond if the investments are equivalent at spot rates?


U.S. $1 million is equivalent to SF1.5 million face value.


b.
What are the end-of-year cash flows, assuming no change in spot exchange rates? What are the net cash flows on the swap?


Interest payments on the U.S. bond are .05(U.S.$1 million) = U.S.$50,000.  In Swiss francs, interest payments are .05(SF1.5 million) = SF75,000.  At spot exchange rates, these two cash flows are identical.  There are no net swap cash flows.


c.
What are the cash flows if spot exchange rates fall to SF0.50/$?  What are the net cash flows on the swap?


Coupon payments on the U.S. bond are $50,000, which is equivalent to SF25,000. Coupon payments on the Swiss franc bond are SF75,000, which is equivalent to U.S. $150,000.  The net cash flows on the swap are U.S.$100,000, or SF50,000.  The counterparty that swaps in Swiss franc bond payments receives the cash flows.  The counterparty that swaps in the U.S. dollar payments makes the payments.


d.
What are the cash flows if spot exchange rates rise to SF 2.25/$?  What are the net cash flows on the swap?


Coupon payments on the U.S. bond are U.S.$50,000, which is equivalent to SF112,500. Coupon payments on the Swiss franc bond are SF75,000, which is equivalent to U.S. $33,333.  The net cash flows on the swap are U.S. $16,667, or SF37,500.  The counterparty that swaps in U.S. dollar bond payments receives the cash flows.  The counterparty that swaps in the Swiss franc payments makes the payments.


e.
Describe the underlying cash position that would prompt the FI to hedge by swapping dollars in exchange for Swiss francs.


The FI is swapping dollar cash flows in exchange for Swiss francs so as to balance a U.S. dollar-denominated liability.

17.
Consider the following fixed-floating rate currency swap of assets:



5 percent (annual coupon) fixed-rate U.S. $1 million bond.  Floating-rate SF1.5 million bond set at LIBOR annually.  Currently LIBOR is 4 percent.  Face value of swap is SF1.5 million. Spot exchange rates: SF1.5/$.


a.
What are the end-of-year cash flows assuming no change in the spot exchange rates?  What are the net cash flows on the swap at the spot exchange rates?


Coupon payments on the U.S. bond are U.S. $50,000, which is equivalent to SF75,000. Coupon payments on the Swiss franc bond are SF60,000 at the spot LIBOR of 4%, which is equivalent to U.S. $40,000.  The net cash flows on the swap are U.S. $10,000, or SF15,000.  The counterparty that swaps in U.S. dollar bond payments receives the cash flows.  The counterparty that swaps in the Swiss franc payments makes the payments.


b.
If the one-year forward rate is SF1.538 per U.S.$, what are the end-of-year net cash flows on the swap?  Assume LIBOR is unchanged.


Coupon payments on the U.S. bond are U.S. $50,000, which at forward rates, is equivalent  to SF76,900. Coupon payments on the Swiss franc bond are SF60,000, which is equivalent to U.S. $39,012.  The net cash flows on the swap are U.S. $10,988, or SF16,900.   The counterparty that swaps in U.S. dollar bond payments receives the cash flows.  The counterparty that swaps in the Swiss franc payments makes the payments.


c.
If LIBOR increases to 6 percent, what are the end-of-year net cash flows on the swap?  Evaluate at the forward rate.


Coupon payments on the U.S. bond are U.S. $50,000, which at forward rates, is equivalent to SF76,900. Coupon payments on the Swiss franc bond are SF90,000 at the LIBOR of 6 percent, which is equivalent to U.S. $58,518.  The net cash flows on the swap are U.S. $8,518, or SF13,100.  The counterparty that swaps in Swiss franc bond payments receives the cash flows.  The counterparty that swaps in the U.S. dollar payments makes the payments.

18.
What is a total return swap? 

A total return swap involves swapping an obligation to pay interest at a specified fixed or floating rate for payments representing the total return on a loan or a bond of a specific amount.  The swap can be designed to cover any change in value of the principal as well as just the interest.  This type of swap often is used when there is exposure to a change in the credit risk of the counterparty. 

19.
Give two reasons why credit swaps have been the fastest growing form of swaps in recent years?

First, FIs remain more likely to fail because of credit risk than either interest rate risk or FX risk.  Second, credit swaps allow for the maintenance of long-term relationships without the FI bearing the full exposure to the credit risk of the customer.

20.
How does a pure credit swap differ from a total return swap?  How does it differ from a digital default option?

The total return swap includes an element of interest rate risk, while the pure credit swap has stripped this risk from the contract.  In a pure credit swap, the lender makes a fixed fee or payment premium to the counterparty in exchange for the potential coverage of any loss due to a specific borrower defaulting on a loan.  The swap is not tied to interest rate changes.  The pure credit swap is similar in payoff to a default option with the exception that the premium is paid over the life of the swap rather than at the initiation of the risk coverage as with the option.

21.
Why is the credit risk on a swap lower that the credit risk on a loan?


The credit risk on an interest rate swap is lower than that of a loan for the following reasons:


a)
Swaps do not involve the exchange of principal payments. They only involve the swapping of interest payments, so the most a counterparty loses is the difference in the interest payments.


b)
In most cases, payments are made through netting by novation, which nets all payments with one counterparty, further reducing possibility of default.


c)
Swaps made by parties with poor credit ratings are usually backed by lines of credit, effectively making them collateralized loans, and further reducing their risks. 

22.
What is netting by novation?

Netting by novation involves the process of combining all contracts between two parties to determine the differential amount that must be forwarded from one party to another.  Thus, all fixed-rate and variable-rate contracts are combined for a net payment.  While reducing the potential for loss when some contracts are in the money and some contracts are out of the money, the process has not been tested in all international courts of law.

23.
A U.S. thrift has most of its assets in the form of French franc-denominated floating-rate loans.  Its liabilities consist mostly of fixed-rate dollar-denominated CDs.  What type of currency risk and interest rate risk does this FI face?  How might it use a swap to eliminate some of these risks?

The thrift fears a drop in interest rates and a devaluation of the French franc.  It might want to change its assets to fixed-rate dollar-denominated assets.  If it could find a counterpart willing to receive floating-rate francs while paying fixed rate dollars, the thrift could reduce its interest rate risk and its exchange rate risk.

This problem refers to material in Appendix 26A.

24.
The following information is available on a 3-year swap contract.  One-year maturity notes are currently priced at par and pay a coupon rate of 5 percent annually.  Two-year maturity notes are currently priced at par and pay a coupon rate of 5.5 percent annually.  Three-year maturity notes are currently priced at par and pay a coupon rate of 5.75 percent annually.  The terms of a three-year swap of $100 million notional value are 5.45 percent annual fixed-rate payments in exchange for floating-rate payments tied to the annual discount yield.


a.
If an insurance company buys this swap, what can you conclude about the interest rate risk exposure of the company's underlying cash position? 


Buying the swap is a short hedge position that is profitable when interest rates increase.  Therefore, the insurance company's underlying cash position is exposed to interest rate increases, e.g., as in a positive duration gap and/or a negative funding gap.


b.
What are the end-of-year cash flows expected over the 3-year life of the swap?  (Hint:  Be sure to convert par value coupon yields to discount yields and then solve for the implied forward rate.)


Year 1 discount yields:



$100 = (105/1 + d1) (  d1 = 5 percent



$100 = (5.5 /1.05) + [105.5 /(1 + d2)2] (  d2 = 5.51 percent



$100 = (5.75/1.05) + [5.75/(1.0551)2] + [105.75/(1 + d3)3] ( d3 = 5.775 percent


The expected future spot rates can be calculated from the implied forward rates:



(1.0551)2 = (1.05)[1 + E(1r1)] (  E(1r1)= 6.02 percent



(1.05775)3 = (1.0551)2[1 + E(2r1)] ( E(2r1) = 6.31 percent


End of year-1 expected cash flows:

Cash outflow ‑$5.45 million + Cash inflow $5 million = ‑$0.45 million net cash outflow


End of year-2 expected cash flows:


Cash outflow ‑$5.45 million + Cash inflow $6.02 million = $0.57 million net cash inflow


End of year-3 expected cash flows:

Cash outflow ‑$5.45 million + Cash inflow $6.31 million = $0.86 million net cash inflow


c.
What are end-of-year actual cash flows that occur over the three-year life of the swap if d2 = 4.95 percent and d3 = 6.1 percent (where di are discount yields)? 


End of year-1 expected cash flows:

Cash outflow $5.45 million ‑ Cash inflow $5 million = $045 million net cash outflow


End of year-2 expected cash flows:

Cash outflow $5.45 million ‑ Cash inflow $4.95 million = $0.50 million net cash outflow


End of year-3 expected cash flows:


Cash outflow $5.45 million ‑ Cash inflow $6.1 million = $0.65 million net cash inflow
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