     Chapter 7
                Using Derivatives to Manage Interest Rate Risk
Chapter Objectives

  1. Describe the characteristics of financial futures contracts, how they are priced, and basic trading

    activity.

2. Demonstrate differences between speculation and hedging activity.

3. Explain how banks can use financial futures to manage interest rate risk associated with specific 

    transactions (microhedging).

4. Explain how banks can use financial futures to manage interest rate risk associated with the entire 

    portfolio (macrohedging).

5. Describe the characteristics of forward rate agreements.

6. Explain how banks can use forward rate agreements to manage interest rate risk with specific 

    transactions.

7. Describe the mechanics of basic interest rate swaps and demonstrate their use in managing 

    interest rate risk.

8. Introduce the characteristics of interest rate caps, floors and collars.

9. Demonstrate how interest rate caps, floors, and collars can be used to convert loans from fixed to floating

    rates, convert fixed deposit rates to floating deposit rates, and to generally manage interest rate risk.

10. Provide an overall comparison of the hedging effectiveness of interest rate swaps versus caps, floors and 

    collars.

Key Concepts

1. Futures contracts differ from forward contracts because they are traded on formal exchanges, involve standardized instruments, and positions require a daily marking to market. Forward contracts are negotiated between parties, do not necessarily involve standardized assets, and require no cash exchange until expiration.

2. Futures traders who take speculative positions purposefully increase their overall risk position with the hope of earning extraordinary profits.

3. Futures traders who hedge take a position to reduce overall risk. This is accomplished by positioning the futures contract to increase in value when the cash position decreases in value, and vice versa. With financial futures, risk cannot be eliminated, only reduced. Traders normally assume basis risk in that the basis (futures rate minus the cash rate) might change adversely between the time the hedge is initiated and closed.

4. Microhedges with futures involve taking a futures position to reduce interest rate risk associated with a specific asset, liability, or commitment. Macrohedges involve taking a futures position to reduce interest rate risk associated with a bank's total portfolio.

5. A hedger will sell financial futures contracts based on fixed‑income securities to reduce risk of loss if cash rates were to rise. A hedger will buy the same financial futures contracts to reduce risk of loss if cash rates were to fall.

6. The size of a futures position depends on the value of the cash market exposure to changing interest rates, the time over which the exposure exists, the face value of the futures contract, and the relative sensitivity of expected rate movements on the cash position compared to the futures instrument. It also reflects the extent to which the trader wants to hedge the cash market exposure or speculate.

7. A forward rate agreement (FRA) is a forward contract based on interest rates. The buyer of a

FRA agrees to pay a fixed-rate coupon payment (at the exercise rate) and receive a floating-rate payment against a notional principal amount at a specified future date. The seller of a FRA agrees to make a floating-rate payment and receive a fixed-rate payment against a notional principal amount at a specified future date. Both parties will either make a cash payment or receive a cash payment if the actual floating rate at the specified future date (settlement date) differs from that originally expected.

  8.  The buyer of a FRA will receive (pay) cash when the actual interest rate at settlement is greater than the exercise rate (specified fixed-rate). The seller of a FRA will receive (pay) cash when the actual interest rate at settlement is less than the exercise rate.

9. With basic (plain vanilla) interest rate swaps, two parties facing different types of interest rate risk can exchange interest payments. One exchanges a fixed‑rate payment for a floating rate payment, while the other exchanges a floating rate payment for a fixed‑rate payment. When interest rates change, the party that benefits from a swap receives a net cash payment while the party that loses makes a net cash payment.

10. Most swap transactions are handled by dealers who make a market in swap contracts. Swap dealers offer terms for both fixed‑rate and floating rate payers and earn a spread for their services. Swap agreements often require that each party post collateral to cover potential decreases in value of the position. This mitigates credit risk.

11. If they use swaps to hedge, banks that lose in the cash market when interest rates increase (decrease) will normally benefit from a basic swap if they agree to make (receive) a fixed‑rate payment and receive (make) a floating rate payment.

12. Banks may use swaps to manage interest rate risk by exchanging payments, or they may act as swap dealers (intermediaries) by arranging swap transactions for other participants.

13. A call option gives the buyer the right to buy a fixed amount of the underlying asset at a specific strike price for a set period of time.

14. A put option gives the buyer the right to sell a fixed amount of the underlying asset at a specific strike price for a set period of time.

15. The buyer of a call option or a put option pays a premium for the option. The premium represents the entire cost of the position as there is no margin requirement and the buyer can lose no more than the initial premium. One attraction to the purchase of either a call or put option is that the buyer knows the maximum potential loss, or cash outflow. Buying these options when used to offset interest rate risk elsewhere is like buying insurance. In contrast, the sale of an option has unlimited loss potential. 

16. The purchase of a put option effectively places a cap on a bank's borrowing cost. The bank can reduce the cost of the cap by simultaneously selling a call option. The premium received from the sale of the call option reduces the cash outlay on the put, but also sets a floor on the bank's borrowing cost. Brokers attempt to get banks to buy collars or reverse collars as a way to lower the up-front premium cost. Of course, the banks give up most of the positive outcome were rates to move in a favorable direction.

17. A bank that buys a call option or put option as a hedge, generally prefers that the option expire worthless. In this situation, the bank normally gains in the cash market such that the option has no value at expiration. As such, gains in the cash market potentially exceed the premium cost of the long option position.

18. The buyer of an option can exit the position by i) exercising the option and forcing the seller to perform, ii) letting the option expire, or iii) offsetting the position prior to expiration by taking the opposite side of the position (by selling the same option).

19. Banks can buy interest rate caps, floors, collars, and reverse collars to hedge or speculate. The purchase of an interest rate cap is effectively the purchase of a call option on an interest rate. It protects against rising interest rates. The purchase of an interest rate floor is effectively the purchase of a put option on an interest rate. It protects against falling interest rates. The purchase of a cap is the simultaneous purchase of an interest rate cap and sale of an interest rate floor, which establishes bounds (or a collar) within which the underlying rate fluctuates. It protects against rising rates, but has a lower cost than a cap because the sale of the floor reduces the initial cash outlay. The purchase of a reverse collar is the simultaneous purchase of an interest rate floor and sale of an interest rate cap. It protects against falling interest rates, but at a lower cost than the outright purchase of a floor.

20. Interest rate caps and floors can be used to convert fixed rate loans and deposits to floating rate instruments. They can also be used to hedge against general interest rate movements. As options, they protect against the adverse event, but retain potential benefits from favorable rate moves.

Teaching Suggestions

The concept and application of financial futures contracts are often confusing to students when first introduced. Begin discussion with a basic contract, such as the 90‑day Eurodollar futures contract. Describe the futures contract characteristics related to the same cash market instrument. Use a time line to demonstrate timing differences with the underlying cash flows and to emphasize the nature of trading today with current price quotes, with expiration of the futures contract at some point in the future. This is helpful in clarifying what happens at delivery (offset, cash settlement, or physical delivery) and what the underlying asset is. Use current data from The Wall Street Journal or similar source from the internet (www.cme.com) where appropriate.

Explain that futures rates differ from cash rates. Use T‑bill or Eurodollar futures contracts to explain why futures rates might exceed or fall below cash rates as related to expected interest rates suggested by forward rates calculated from the yield curve. Ask students to determine when they would initiate a specific long or short position as a speculator, and explain when they would profit. Use examples to demonstrate margin requirements and the impact of marking to market.

Once students understand how gains and losses arise from futures positions, they can more readily appreciate hedging strategies and techniques. The examples in the text and questions and problems at the end of the chapter provide numerous applications. Have students work through both microhedges and macrohedges based on GAP data.

Introduce students to forward rate agreements (FRAs) by comparing them to futures contracts. Start with the differences between a futures contract and forward contract. Two key features are marking-to-market and the credit risk with each. Show that FRAs are conceptually the same as futures contracts (and basic interest rate swaps) in terms of expected cash flows when rates change. Again, work through basic examples using the text example and end-of-chapter examples.

Interest rate swaps are best introduced via the example in the text. Start with the characteristics of a basic swap. Focus on the data in Exhibit 7.8 and discuss how swaps are priced off of the Treasury curve. The same floating rate applies at all maturities and only the fixed-rate changes. One way that a dealer makes a profit is by balancing the volume of business on both the pay fixed and pay floating sides, such that the dealer makes the spread. Discuss credit risk to each counterparty and the use of bilateral collateral agreements whereby both counterparties post collateral to support their positions.

Treat the basic (plain vanilla) swap as a package of FRAs. Work through the data in the time line of Exhibit 7.9 so students can see the nature of the cash flows. Note that the fixed rate quoted in Exhibit 7.8 is actually the rate that makes the net present value of expected cash flows from the data in Exhibit 7.9 equal to zero.  (Actually the mid-point of the bid and offer fixed swap rates produces the zero net present value.) Discuss swap applications using the examples in the text. Students generally find this type of financial engineering fascinating. Discuss the credit risk with swaps and their usefulness both in hedging and creating synthetic securities.

Emphasize the analogy of long option positions with the purchase of insurance. Demonstrate via microhedging examples provided in the text how options on Eurodollar futures work. Contrast the cash flows, both initial outflows and net payoffs, with financial futures and interest rate swaps. Emphasize that the primary advantage of long options positions is that they limit downside losses when the cash market changes favorably in value, but provide unlimited gains when losses arise in the cash market.

Introduce interest rate caps, floors, collars, and reverse collars as options on interest rates. Again, the buyer of the option is effectively buying insurance against unfavorable interest rate moves. The buyer pays an upfront premium, which represents the cost of the position and the most the buyer can lose. If rates move favorably, the buyer retains the potential to benefit from the rate move. Use the examples in the text to demonstrate how the buyer of an interest rate cap can convert a fixed-rate loan to a loan that floats with prime. Do the same with the buyer of an interest rate floor that converts a fixed-rate deposit to a floating rate deposit. Make a special note of collars and reverse collars. Banks often resist buying caps and floors because they are expensive. Brokers then try to sell banks on using collars and reverse collars as a way to provide protection at a reduced upfront cost. Be sure that students understand that the way the upfront premium is lowered with a collar or reverse collar is by selling an option. With the option sale, a bank gives up potential upside price moves.

To introduce interest rate swaps with options, work through the example provided in the text for a firm that wants to obtain long‑term fixed‑rate financing. The purpose is to identify the characteristics of swaps with options and explain the many alternatives a firm has when it faces interest rate risk.

Answers to End of Chapter Questions

1. Futures contracts are based on standardized instruments, are traded on organized exchanges, require margins with daily marking to market, and are typically closed prior to expiration. There are typically a variety of expiration dates. Forward contracts are normally negotiated between two parties and thus are specialized to the needs of each party. They do not require marking to market and typically are not offset prior to the closing date.

2. All hedging involves some risk in the sense that cash prices (rates) do not move in exactly the same manner as do futures prices (rates), and a hedger cannot always take a futures position that exactly offsets the cash position in dollar terms. The dominant risk is basis risk. In the case of hedging the interest cost of new borrowing, a bank loses on balance sheet when interest rates rise. The bank should thus sell futures contracts as a hedge. Once the hedge is in place, the bank is still subject to basis risk that the actual rate paid on the new borrowing will not change by the same amount and in the same direction as the rate on the futures contract.

3. With initial margin the trader has a position, but does not own any underlying asset. The term downpayment suggests that the margin represents a partial investment in some asset which is not the case with futures. The purpose of margin is to ensure that participants can cover losses if prices move adversely. In this context, margin is a performance bond.

4. The trader will initially make a $1,300 margin deposit. Each basis point change is worth $25 times two contracts or $50. The respective gains (losses) compared to the initial margin are: ($550); ($1,350); $200; and $900. These figures should be added to $1,700 to get the margin account value. On November 12, you would be asked to kick in $50 to bring the margin account back to its $800 minimum level. On November 19, you would make another margin deposit of $850 to meet the maintenance margin requirement. If you offset your position on December 3, you would have gained $900. As the futures rate (price) moved in your favor during the last two weeks, you would have excess funds in your margin account, which you could have invested.

5. Speculator

a. 3‑month cash Eurodollar rate = under 3% based on the LIBOR swap curve data in Exhibit 7.2; the June 2005 Eurodollar futures rate equals 3.46%, which is at least 0.46% higher (46 basis points higher.

b.   Ignoring compounding and assuming the 3-month and 6-month T-bill rates are 2.90% and 3.12%, respectively: the 3‑month forward rate, 3 months from March 10th = 2 (3.12%) – 2.90% =  3.34% 

c. The 3-month T- bill forward rate is 0.12% (12 basis points) below the June 2005 Eurodollar futures rate. The two rates are relatively comparable because T-bill rates are generally below Eurodollar rates given the lower default risk. Each can be viewed as expected rates effective in the cash market in June 2005.
d. 1) I would sell the June 2005 Eurodollar futures contract if I thought that the futures rate would rise above 3.46% before contract expiration in June 2005. Generally, the futures rate will rise if cash rates rise above that currently expected. I would sell the Eurodollar futures contract if I thought cash rates on Eurodollars would rise above that currently expected.
2) I would buy the June 2005 Eurodollar futures contract if I thought that the futures rate would fall below 3.46% sometime before expiration of the contract. In this case, cash rates may rise or fall, but they would be expected to be below that currently expected at some time prior to contract expiration. 
6. Cross‑hedges are generally riskier because the futures contract used to hedge a cash position is based on a different instrument than what determines the cash market risk. Thus the relationship between the cash rate and futures rate (the basis) is less predictable and more volatile.

7. Risk

a. Cash risk: the bank will have funds to invest in 45 days and will lose if rates decrease between now and 45 days; it should buy a futures contract. The hedge should work because a decline in cash rates during the 45 days will produce an opportunity loss when the funds are invested, but the long futures position should increase in value to help offset the cash loss.

b. Cash risk: the bank will lose if interest rates rise between now and when it sells the Treasury security; it should sell a futures contract as a hedge. The hedge should work because an increase in rates over the 60 days will lower the price at which the bank sells the Treasury, but the short futures position should increase in value.

c. Cash risk: the bank will lose if Eurodollar time deposit rates increase at each of the funding dates; it should sell futures contracts. If cash rates do rise and the bank has to borrow at higher rates on each funding date, the short futures positions should likely increase in value.

d. Cash risk: the bank will have funds to invest in 3 months and loses if rates fall before then; it should buy a futures contract. If cash rates fall in 3 months and the bank invests the proceeds at lower rates, a long futures position should increase in value as an offset.

e. Cash risk: the bank will lose if rates on the bond increase during the delayed financing period; it should sell a futures contract as a hedge. If cash rates rise and the bank issues the bonds at higher cost than initially expected, short futures positions should increase in value as an offset.

8. Number of futures contracts

a. 125(.5) 0.667 / 1 (.25) =  167 contracts

b. 50 (.08333) 1.0 / 1 (.25) = 16.7 contracts or 17 contracts

c. 5 (.25)1.0 / 1 (.25) = 5 contracts (assume 3-month Eurodollar)

9. Basis risk is the risk that the difference between the futures rate and cash rate will move against the hedger in the sense that the change in basis lowers the actual return or increases the actual borrowing cost beyond that expected. The only situation in which a hedger can eliminate basis risk is when the basis at expiration is known at the time the hedge is initiated. This occurs when the anticipated cash transactions date in the future coincides with expiration day of the futures contract when the basis equals zero at market close.

10. Macrohedging and microhedging have different objectives. A macrohedge is one that offsets risk associated with the entire portfolio of assets and liabilities, such as when hedging risk associated with GAP. A microhedge is one that offsets risk associated with a single asset or single liability, independent of the other assets and liabilities.

11. Balance sheet (cash market) risk: DGAP = 1.5 ‑ .9 (3.5) = ‑ 1.65 years

a. The bank loses on balance sheet if interest rates decrease because it has longer duration liabilities,

    so the bank should hedge by buying Eurodollar futures.

  b. Assuming that all assets and liabilities are rate sensitive;

1.5(10) ‑ 3.5(9) + .25 MVF   =   0


1.09    1.065
       1.08



or        MVF = 69.78

which suggests that the bank should buy 70 Eurodollar futures contracts.

c. Change in market value of bank equity = 1.65 [+.01/(1.09)] 10 = +$151,376

Change in value of the long futures position = - $25 (110) (70) =  - $192,500

The hedge was successful in the sense that the bank was protected against a decline in interest rates. In this case, rates increased such that the bank gained on the cash portfolio and lost on the futures position. There was a net loss of $41,124 on the combined positions.

 12. The primary credit risk is that the counterparty will not perform as required if you are owed money. As buyer of the FRA, you expect to receive cash when the contract rate exceeds the exercise rate at settlement. In this case, the buyer is at risk that the counterparty will not pay as stipulated. The buyer of a FRA is also subject to interest rate risk. If the contract rate is below the exercise rate at settlement, the buyer is obligated to make a cash payment to the counterparty.

13. You would choose to sell the FRA such that you will pay 6-month LIBOR and receive 7.25%

 fixed. If rates remain below forward rates through settlement, the counterparty will be obligated to make a cash payment to you.

 14. You will lose in the cash market if your borrowing rates increase from the level on January 1. To protect against loss from rising rates, you would buy an FRA (pay a fixed rate and receive 3-month LIBOR) for each anticipated borrowing date. In this case, you would buy distinct FRAs with February, May, August, and November settlements, respectively. You will receive cash from the FRA if rates rise above the exercise rates at these dates. This cash receipt should at least partially offset losses in the cash market from higher borrowing costs. You still accept counterparty credit risk and basis risk.  

15. A swap intermediary serves as a dealer or clearinghouse for swap participants by making a market in swaps. As intermediary, the firm guarantees performance of the counterparty and handles the distribution of net swap payments. The intermediary assumes the credit risk that a participant will make the obligated swap payments when interest rates move adversely. To reduce this risk, the intermediary may require margin or collateral depending on the participant's risk position. For the service, the intermediary charges fees and/or earns the spread between fixed and floating rates paid at the pricing dates of the swap.

16. Interest rate swaps may be more attractive than futures because they can have longer maturities and do not require marking to market. Swaps may be less attractive if the secondary market is not as deep as the futures markets, so it is more difficult or costly to exit a swap position.

17. There is credit risk in a swap agreement. Each swap party assumes the risk that the intermediary will make the obligated swap payment when it is owed the party. Similarly, the intermediary assumes the risk that each counterparty will make the swap payment when it is owed the intermediary. An intermediary may require that a swap party post margin or collateral before entering a swap agreement.

 18. The fixed-rate quoted in the swap rates is the rate that when compared with Eurodollar futures rates (or forward rates from the LIBOR curve) produces expected cash flows with a net present value of zero. Actually, it is the midpoint of the bid and ask quotes. Thus, if a swap party expects to receive cash early in the contract, the basic pricing is consistent with making cash payments later in the contract life, and vice versa. For the two-year swap, using a fixed-rate swap at 4.185 to discount expected cash flows versus the floating LIBOR rates will produce a zero net present value for each swap counterparty.
 19. With the 3-year loan you are receiving a fixed 8.25%. If you enter a basic interest rate swap with a 3-year term where you agree to pay a fixed-rate and receive 3-month LIBOR, you have effectively converted the fixed-rate loan to a loan rate that floats with LIBOR. Using terms for the 3-year swap from Exhibit 10.7, you would agree to pay 4.56% and receive LIBOR. When combined with the expected 8.25% interest rate on the loan, the net would be to receive LIBOR plus (8.25% - 4.56%), or LIBOR + 3.69 %. Of course, you are still subject to prepayment risk.

 20. By issuing 3-month Eurodollar time deposits in the cash market, you are subject to the risk that 3-month LIBOR will rise over time. To hedge this risk, you would enter a swap to pay a fixed-rate and receive 3-month LIBOR. Using the data for March 2005 in Exhibit 7.8, you would enter into a 2-year swap agreeing to pay 4.19% and receive 3-month LIBOR. When combined with the cash market borrowing at LIBOR, you have effectively converted this borrowing to a fixed-rate of 4.19%. You are still subject to the risk that you will have to pay a premium over LIBOR to place your debt in the future.

 21. Data from Exhibit 7.12

a. The buyer of a 5-year cap on 3-month LIBOR will receive cash from the counterparty when 3-month LIBOR exceeds 5.00%. The cap premium is 150 basis points at the offer.

b. The buyer of a 2-year floor on 3-month LIBOR will receive cash from the counterparty when 3-month LIBOR falls below 2.00%. The floor premium is 37 basis points.

c. A zero-cost collar consists of buying a cap on LIBOR and selling a floor on LIBOR with the same 

premiums. Using a 3-year maturity for the data provided, buying a cap at a 6% strike for 29 basis points and selling a floor at a 2% strike for 31 basis points produces a net receipt of 2 basis points and approximates a zero-cost collar. Of course, both strike rates are out-of-the money. A collar with strike rates closer to at-the-money might involve buying a cap at 4% for 115 basis points and selling a floor at 2.50% for 128 basis points, for a net outlay of 13 basis points.

22. The use of interest rate swaps as a hedge generally fixes an outcome. Thus, the hedge will produce an effective rate with small variation. The use of an interest rate cap allows for beneficial rate moves to improve a hedger’s final outcome. An interest rate collar similarly provides for a wider range of potential outcomes. Both of the latter come at a higher up front cost.

23. a. Bank can buy an interest rate cap on the index of its choosing. If it wants the loan to float with prime, the bank should buy a cap on the prime rate. It will see the loan rate float with the index at some mark-up over the prime rate.

b. Bank can buy an interest rate floor on 3-month LIBOR. If LIBOR falls as expected, the bank will receive 

cash from the counterparty. This cash can be used to offset the cost of the higher fixed-rate (5.5%) deposit.

c. Bank can buy an interest rate cap on LIBOR at 1% over the last reset rate. If LIBOR rises, the 

counterparty will pay the bank cash. This cash effectively replaces the lost interest income from the annual 1% cap on the ARM.

24. The slope of the yield curve indicates whether LIBOR forward rates are rising or falling and whether Eurodollar futures rates are rising with farther out contract expirations. An upsloping yield curve indicates rising forward rates and a general expectation that LIBOR will increase in the future. Thus, premiums on interest rate caps will be expensive as traders protect against the rising LIBOR that the consensus view anticipates. Premiums on interest rate floors will be relatively inexpensive.

25. a. If LIBOR rises, the premium will increase because the cap moves into the money. At LIBOR equal to 5.16%, the counterparty must pay the cap buyer 66 basis points (annualized) at each value date. If LIBOR stays above 4.50%, the counterparty continues to pay until cap maturity.

b. If LIBOR falls to 4.10%, the cap moves farther out of the money so the premium falls. It is less likely that 

the cap will ever be in the money prior to maturity.

26. a. A bank that is asset sensitive loses net interest income as interest rates fall, in general. To protect against 

falling interest rates, a bank should buy an interest rate floor as a hedge. If rates do fall, the floor counterparty must pay the bank and the payment will at least partially offset the lost net interest income.

b. A reverse collar would similarly provide a hedge because it involves the simultaneous purchase of a floor 

and sale of a cap. The bank receives cash if rates fall below the floor rate, but will have to pay cash if rates rise.

  c. The benefit of a reverse collar over a floor, or collar over a cap, is that it costs less in terms of the upfront 

premium. Of course, the buyer of a collar or reverse collar gives up some or all of any beneficial rate move that is retained with simple purchase of a floor or cap..

27. The simultaneous purchase of an interest rate cap and sale of an interest rate floor is the same conceptually as 

 receiving a floating rate and paying a fixed-rate on an interest rate swap. It also has the same impact of selling a financial futures contract. In all instances, the position gains if rates rise and loses if rates fall by some minimum amounts.

28. Margin requirements:

a. None with buying an interest rate cap.

b. Margin is required with the sale of a put option on Eurodollar futures.

c. Margin is required with the sale of an interest rate floor.

d. Margin is required with the sale of a Eurodollar futures contract. 

 Each of the last three has the potential for unlimited losses.

Problems

1. Hedging Borrowing Costs

1. The bank's cash market risk is that its borrowing costs will rise if interest rates rise from August 9, 2005 through November 2005. The bank should sell Eurodollar futures as a hedge. If rates do increase sufficiently, the bank should gain on the futures contract to help offset losses in cash market borrowing costs.

2. The bank should choose the futures contract that expires immediately after the planned 

November 2005 borrowing date. This would mean that it should sell December 2005 futures. This reduces basis risk because movements in the December 2005 Eurodollar futures rate should more closely track movements in the cash Eurodollar rate effective in November. In this example, the bank would sell 10 December 2005 Eurodollar futures contracts at 4.83%. At this time the basis is 22 basis points(4.83% - 4.61%).

If the bank hedges in August 2005 by selling 10 December Eurodollar futures:

Date
Cash Market
Futures Market
Basis

August 9, 2005
ED cash rate = 4.61%
Sell 10 Dec 05



futures at 4.83%
4.83% - 4.61% = 0.22%

Nov. 6, 2005

Issue Eurodollars
Buy 10 Dec 05


at 6.25%
futures at 6.33%
6.33% - 6.25% = 0.08%

Loss = 1.64%
          Gain = 1.50%
            Change =  -0.14%

Effective cost to the bank = 4.61% ‑ (-0.14%) = 4.75%

3. If instead rates fall:


   Cash Market
Futures Market
 Nov. 6, 2005
Issue Eurodollars
Buy 10 Dec 05

    at 4.47%
futures 4.59% 

4.59% - 4.47% = 0.12%

                                      Gain = 0.14%
           Loss = 0.24%

              Change = ‑0.10%

Effective cost to the bank = 4.61% ‑ (‑0.10%) = 4.71%

4. If the futures rate was always an accurate forecast of the actual cash rate, then the future path of cash rates would be totally predictable and hedging with futures would not be necessary. Stated another way, the basis would always be predictable and there would be no uncertainty in using cash or the futures markets. In fact, the cash rate at expiration would equal the initial futures rate so the basis at close would always be zero. There would be not interest rate risk.

II. The Basis

1. The basis today equals 5.39% ‑ 5.05% or 0.34%. If the futures contract expires one week after the anticipated cash transaction date, the basis then should be closer to zero because the basis must equal zero at expiration. A hedger will likely incorporate an expected change in the basis of approximately ‑0.34%, which will raise the effective (expected) return from the anticipated investment. The expected return is thus the initial cash rate of 5.05% minus the expected change in basis of - (-0.34%) or 5.39%, the current futures rate. The actual return will differ from this by the amount that the basis change differs from -0.34% at the time of hedge offset.

2. You can earn an arbitrage profit by buying the cheaper instrument and selling the expensive one. In this case, sell the deliverable cash T‑bill at 6.00% and buy the futures contract at 6.04%. At expiration, the two rates will be the same such that you will have made 0.04%, or 4 basis points times the amount of your transaction, on the trade.

III. Basic Interest Rate Swaps

1. Balance sheet transaction versus basic interest rate swap: On balance sheet, the bank takes 

interest rate risk in the sense that it is liability sensitive and loses if rates on the 6-month CDs rise at issue. At initiation, the spread equals 1.70% (7.20% - 5.50%). With the basic swap, the bank has the same effective risk exposure as it will earn the rate differential between 7.58% and 6-month LIBOR over the three years. The key profit difference is that the initial spread now equals 2.08% (7.58% - 5.50%).

1) The primary advantage of the cash transaction is that banks are familiar and comfortable with the

 interest rate risk and liquidity considerations. It is easy to explain to management and the Board of Directors. If rates change adversely, such as 6-month CD rates increase sharply, the bank has the option to lock in a spread by not issuing 6-month CDs at maturity, but instead issuing a CD with the same remaining maturity of the Treasury. This eliminates interest rate risk. The primary advantage of the swap transaction is that it has virtually the same interest rate risk as the cash transaction, but the bank earns a greater spread because the fixed-rate on the swap exceeds the fixed-rate on the cash transaction. The disadvantage to the swap is that it has a higher capital requirement as banks must hold capital against notional principal outstanding on swaps. There is no capital requirement on the Treasury investment. In addition, it is more difficult to explain the swap transaction to management and the Board of Directors and there are potentially adverse accounting issues for swaps that don’t exist for the on-balance sheet transaction. 

2) The primary risk with the cash transaction is interest rate risk. The primary risk with the swap is 

Also interest rate risk, but there is also counterparty credit risk, which would have to be addressed. 

The bank must also hold capital in support of the swap position.

3) Both are speculative because they subject the bank to interest rate risk.

   2.  




Borrowing Alternatives: Cash Market


                                 Internet Bank              Brick & Mortar Bank
Difference


6‑month floating       LIBOR + 0.50%              LIBOR+0.25%
0.25%


fixed‑rate                      8.70%
  8.15%
0.55%
        Difference 0.30%

Consider the above borrowing costs. The difference in quality spreads for floating rate and fixed‑rate debt indicates that a negotiated swap is feasible because Brick & Mortar Bank can effectively rent its higher quality to Internet Bank and provide savings for both groups.

a. With Internet Bank's GAP < 0 and the bank being liability sensitive, it would prefer fixed-rate funding to reduce risk. With Brick & Mortar Bank's GAP > 0 and the bank being asset sensitive, it would prefer floating rate funding to reduce risk.

Internet Bank

a. Cash market: issue floating rate debt at LIBOR + 0.50%

b.  Swap Transaction: Pay fixed‑rate to swap counterparty @ 8.10% 

               Receive floating rate from swap counterparty @ 6-month LIBOR 

Brick & Mortar Bank

a. Cash market: issue fixed‑rate debt at 8.15%

b. Swap Transaction: Pay floating rate to counterparty @ 6-month LIBOR 

                                 Receive fixed‑rate from counterparty @ 8.03%

Net cost: Internet Bank: LIBOR + 0.50% + 8.10% ‑ LIBOR  = 8.60% (Save 0.10%)


Brick & Mortar Bank: 8.15% + LIBOR – 8.03% =  LIBOR + 0.12% (Save 0.13%)

  The swap dealer (counterparty) earns the spread of 0.07%. Together, the savings amount to the 0.30% difference in the spreads between Internet Bank’s and Brick & Mortar Bank’s fixed-rate and floating-rate borrowing costs.

3. Regional Bank Holding Company

a. The bank holding company and its subsidiary have purchased long duration mortgages financed by short duration commercial paper. It is positioned to lose (gain) in the cash market if interest rates rise (fall). As a hedge, the bank should pay a fixed‑rate at 7.37% and receive a floating rate equal to 3-month LIBOR. Thus, if short‑term rates rise, the bank will receive a net swap payment to help offset losses on the cash portfolio.

b. With a $100 million notional principal amount and LIBOR = 6.95%, the bank will pay 7.37% and receive 6.95% on $100 million, for a net cash payment of $105,000 (0.0042 x $100 million / 4 with quarterly cash flows). At the second pricing, with LIBOR = 7.66% the bank has a net swap cash receipt of 0.29% x $100 million, divided by 4 or $72,500. [These are only approximations. In practice, fixed-rate payments are calculated on a bond equivalent basis, while floating rate payments are calculated on a money market basis.]

c. If LIBOR rises above 7.37%, the subsidiary is at risk that the swap will not make the obligated swap payment. Of course, if LIBOR falls below 7.37%, the swap dealer is at risk that the mortgage subsidiary will not pay. Regardless of the rate level, the swap dealer is always at risk that at least one of the counterparties will not pay. The amount at risk is the differential rate times the notional principal amount.

IV. Synovus’ Rate Sensitivity Analysis

1. The data in the row labeled ‘Interest rate swaps’ toward the bottom of each year’s data, indicate that 

the net swaps effect was a negative $977.5 million in 0 – 30 days, and positive in each time interval thereafter for 2004. For the 0 – 30 day period, swaps reduced the cumulative GAP of +$5.151 billion to $4.174 billion and thus moved it closer from zero. For the 31 – 90, 91 – 180, and 181 – 365 day periods, swaps made the cumulative GAPs more positive by substantial amounts. It appears that management used swaps to reduce risk near term.

   2.   In order to have a negative GAP effect, a swap party would pay a floating rate and receive a fixed rate times the notional principal. In the 0 – 30 day period, the bank likely (on net) paid a floating rate, such as LIBOR, and received a fixed rate on almost $980 million in notional principal. The payment of a floating rate has the same effect as booking a rate sensitive liability while investing in a fixed-rate asset. 

.

