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SUMMARY OF DERIVATIVE TYPES



The following is a summary of some of the well-known types of derivatives and related basic valuation concepts and techniques. This material was prepared by Dr. Patrick Casabona, a manager at Deloitte & Touche LLP and associate professor at St. John’s University, and Robert Traficanti, an FASB Project Manager.  Portions of the materials in this summary have been adapted from Fundamentals of Derivative Financial Instruments by Deloitte & Touche LLP.  The views expressed in this summary are those of the authors.  Official positions of the FASB are determined only after extensive due process and deliberation.



A familiarity of the basic concepts and derivatives presented in this section, is important for an understanding of derivative instruments and the related guidance provided in Statement 133.  This summary does not address the extent to which these valuation methods and principles are actually applied in practice.  The valuation techniques presented in this booklet are for illustration purposes only.



Purpose of Summary

The following section provides a basic summary of common types of derivative instruments and related concepts.  It is intended to help individuals understand the basic characteristics of derivatives and how their fair values and related cash flows may respond to changes in economic variables, such as interest and exchange rate movements.  Individuals should understand these concepts in order to apply Statement 133’s provisions related to accounting and reporting derivatives and hedging strategies.  This summary is divided into two parts:

Part 1, Valuation Concepts and the Term Structure of Interest Rates, provides the building blocks for valuing financial instruments.

Part 2, General Derivatives Summary, focuses on the terms, valuations, and uses of common derivative types.

After reviewing this summary, you should be able to answer the following questions related to a forward contract, a futures contract, a call option, a put option, and an interest rate swap:

How do I purchase or enter into this type of contract?  Is there an initial cash payment?

What are my contractual rights and obligations?

What are the expected cash flows?  What economic changes impact those cash flows?

How is the contract settled?

What is the general valuation model for the contract? 

Does the contract have a symmetric or asymmetric return profile? 

What are common risk management strategies that employ this type of contract?  What risk management strategies are inconsistent with the derivative’s return profile?

You also should be able to explain the following common terms:

Notional principal amount

Reset dates

At-the-money, in-the-money, and out-of-the-money

Long or short position

Strike/exercise price

Duration

Yield curve

Yield-to-maturity

Basis risk, credit risk, market risk, and interest rate risk.

To reinforce the steps in computing present values, we have referenced the keystrokes entered on a financial calculator.  The Hewlett Packard™ Model 12C was used.  This may help individuals remember key present value determinants, such as the number of periods, the periodic interest rate, payments, and the present or future values of cash flows.

We have also included a glossary at the end of this section.

�PART 1: VALUATION Concepts and the Term Structure of Interest Rates



Introduction

A basic knowledge of the determinants of the fair values of financial instruments is needed to understand why and how business entities use financial derivatives.  The prices of financial instruments that are publicly traded are determined in the marketplace by supply and demand conditions.  However, valuation techniques are needed to determine estimates of the fair values of non-publicly traded and some publicly traded financial instruments.

In general, the fair value of any financial instrument is equal to the present value of its expected future cash flows, discounted by an appropriate rate of return that compensates investors for bearing risk.  The key valuation technique is the following discounted cash flow (or present value) model:
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where CFt is the expected cash flow for period t and r is the discount rate, used to present value the cash flows.  We will be applying variations of this formula in subsequent valuation calculations.



Determination of Fair Value

As defined in Statement 107, the fair value of a financial instrument is the amount at which the instrument can be exchanged in a current transaction between willing parties, other than in a forced liquidation sale.  Quoted market prices are the best evidence of fair value.  Prices for financial instruments may be quoted in several markets. The four types of markets in which financial instruments trade are discussed next.

Exchange Market.  An exchange or "auction" market provides high visibility and order to the trading of financial instruments.  The New York or American Stock Exchange, the Chicago Board Options Exchange, and the Chicago Board of Trade are examples of exchange markets.

Dealer Market.  In a dealer market, dealers stand ready to trade(either buy or sell(for their own account, thereby providing liquidity to the market.  Typically, bid and ask prices are more readily available than information about transaction prices and volume traded.  An "over-the-counter" market such as NASDAQ is an example of a dealer market.

Brokered Market.  In a brokered market, intermediaries attempt to match buyers with sellers but do not stand ready to trade for their own account.  The broker knows the prices bid and asked by the respective parties, but each party is typically unaware of another party's price requirements.  

Principal-to-principal Market.  Principal-to-principal transactions, both originations and resales, are negotiated independently, with no intermediary, and little, if any, information is typically released publicly.  Complex interest rate swaps between principals are an example of financial instruments that are available only in principal-to-principal markets.



Quoted market prices, if available, are the best evidence of the fair value of financial instruments.

If prices for financial instruments are quoted in several markets, the price in the most active market should generally be the best indicator of fair value.

Market quotations can ordinarily be obtained in only the first three markets described above.

Market quotations that are obtained from any market other than the exchange market are generally not as precise or as reliable as the exchange market quotations.

In addition, different price quotes might be obtained from different participants in the same nonexchange market.  The market price of an exchange-traded financial instrument is determined only when an actual transaction occurs.

The price of the most recent transaction, however, does not necessarily mean that the next transaction will settle for the same amount.  That is because the factors that determine a financial instrument’s fair value may change.

However, an active exchange market will generally provide the best indication of market value at a given point in time.



Indicators of Value Other Than Market Quotations

Comparable Quoted Market Prices of Similar Financial Instruments

If no quoted market price exists for a particular financial instrument, the price of a similar instrument that is traded, with adjustments for differences in credit risk, interest rate, maturity, and prepayment risk, as applicable, might be the best indicator.  The methodology for estimating fair value based on adjusted prices of similar instruments is sometimes referred to as matrix pricing.

Independent Appraisals and Valuations

Another approach that can be used when quoted market prices are not available is to obtain valuations from appraisers or specialist firms that offer pricing services for investments.

Valuation Models and Formulas

There are a number of different models and formulas that can be used to compute fair values.

Present value or discounted cash flow.  For many financial instruments, particularly loans and notes that are originated by the entity itself and not purchased on an exchange market, the net present value of the future expected cash flows may be an appropriate, and possibly the only, indicator of fair value.  As discussed below, present value models require an assessment of expected cash flows, interest rates, and risks that affect the timing and amount of cash flows.

Option pricing.  There are a number of models that can be used to price financial instruments with option features.  A key variable used in these models is the estimate of volatility.  Other variables that are required to estimate the option value include the risk-free interest rate, the option's strike price, the current price of the underlying asset, and the time to expiration.  These models are also discussed below.

Replacement value.  Under this model, estimated fair value is determined based on an alternative use of funds.  In some situations, replacement cost might be determined without making a computation.  An entity might be able to obtain outside estimates from investment bankers of what it would cost to enter into a similar arrangement.  Interest rate swaps and foreign currency contracts can be custom-tailored financial instruments for which there may be no readily available market price, and an outside assessment of what it would cost to enter into a similar arrangement could be used.



Modeling Considerations

A number of decisions must be made when using models to estimate value.

What Do Those Decisions Involve?

Those decisions involve the selection of methods, formulas, and assumptions.  Each decision requires judgment and will vary depending on the characteristics of the particular instrument.  Although the models used to estimate the value of financial instruments will differ depending on the type of instrument being valued, most market valuation techniques are founded on arbitrage arguments, which are based on the premise that a risk-free profit cannot occur in the marketplace.  If risk-free arbitrage profits cannot occur, the theoretical value of a financial instrument must be equal to the value of an equivalent alternative investment.  Models used to estimate fair values of financial instruments are based on a few fundamental economic valuation principles, which are described below:

Yield curve considerations are a key factor in the valuation of virtually all financial instruments.  An understanding of interest rate or yield curve mechanics is essential to an understanding of valuation techniques.

Present value methods are also an important consideration in most valuation models because they provide for the time value of money.  Those methods require estimates of the financial instrument’s expected future cash flows and risk-adjusted discount rates.

Interest rate parity conditions related to relative interest rates in domestic and foreign countries are necessary for foreign exchange valuation.

Option pricing models are essential in the valuation of almost all instruments that contain option features.

Do Valuation Models Produce Precise Estimates of Fair Values of Financial Instruments?

They produce only theoretical value estimates of fair value.

Models can produce results that range from very precise estimates to less precise estimates depending on the sophistication of the model and the use of simplifying assumptions that facilitate computation.

No model is a perfect substitute for values evidenced by active market transactions, and all models must be adjusted to comprehend the unique characteristics of the instrument being modeled.



The Importance of Interest Rates in Valuation Techniques

Interest rates indicate the market’s assessment of what a fair return for a debt investment should be, given the current supply and demand for funds.  This assessment includes an evaluation of the risk associated with a particular investment alternative at a given point in time, which includes consideration of various micro and macroeconomic factors.



Interest Rate Risk

Interest rate risk relates to changes in interest rates that affect the market values of debt instruments.  As discussed earlier, discount rates are used to calculate the present value of financial instruments’ cash flows.  These discount rates are a positive function of interest rate levels, default risk, and other factors.  There is an inverse relationship between the present value of a financial instrument’s cash flows and the level of interest rates.  As interest rates increase, discount rates increase, and the present value of financial instruments decreases.  On the other hand, when interest rates decrease, the present values of financial instruments increase.



Effect of Interest Rate Changes on the Value of a Treasury Note

The following example uses a $100 million principal, 5-year, six percent coupon, semiannual interest paying, Treasury note instrument.  Exhibit 1 shows the impact of interest rate movements on this fixed-income security.  As rates increase from 6 to 7 percent, the Treasury note loses $4,158,304 in value.  As rates decrease from 6 percent to 5 percent, the Treasury note gains $4,375,932 in value.  Notice the inverse relationship between the bond’s price and the direction of interest rates.

�

EXHIBIT 1

Effect of Interest Rate Changes on Treasury Note Pricing

$100,000,000 5-Year 6 Percent Treasury Note Issued at Par�������Pricing Assuming Interest Rates Shift 100 Basis Points (1 Percent)����������������Present Value or Price�����Period�Cash Flow�6% YTM*�7% YTM�5% YTM���1�$3,000,000�$    2,912,622�$ 2,898,550�$  2,926,730���2�3,000,000�2,827,788�2,800,532�2,855,443���3�3,000,000�2,745,425�2,705,828�2,785,798���4�3,000,000�2,665,461�2,614,327�2,717,852���5�3,000,000�2,587,826�2,525,920�2,651,563���6�3,000,000�2,512,453�2,440,502�2,586,891���7�3,000,000�2,439,275�2,357,972�2,523,795���8�3,000,000�2,368,228�2,278,235�2,462,240���9�3,000,000�2,299,250�2,201,193�2,402,185���10�103,000,000�    76,641,672

$100,000,000�  73,018,637

$95,841,696�   80,463,435

$104,375,932

�

��Price change for 6% Treasury note with 5 years remaining as rates:

�������Increase from 6% to 7%��–$4,158,304�����Decrease from 6% to 5%��  $4,375,932�����____________________

*YTM is an acronym for yield-to-maturity.



The course material uses a $100 million principal, 5-year, semiannual interest payment, noncallable debt instrument to illustrate the following hedges:



Section 4, Case 4, fair value hedge of an issuer’s $100 million, 6 percent, fixed-rate debt.  A receive-fixed rate, pay-variable rate interest rate swap is entered into to hedge the fair value of the debt.  The entity receives 6 percent fixed and this offsets the fixed-rate debt payments. This case is discussed in Part 2 on swaps.



Section 5, Case 2, cash flow hedge of a $100 million variable-rate (LIBOR) debt.  A pay-fixed rate, receive-variable rate interest rate swap is entered into to hedge the variable cash flows of the debt.  The entity receives LIBOR and this offsets the variable-rate debt payments.  This case is discussed in Part 2 on swaps.



Section 5, Case 3, cash flow hedge of a forecasted $100 million, 9 percent debt issuance.  To hedge the proceeds of the 9 percent debt issuance (that will be issued at a discount because rates rise over the hedge period), a short position in 5-year Treasury note futures contracts is entered into.



Section 5, Case 4, cash flow hedge of a forecasted $100 million, 6 percent Treasury note purchase.  To hedge the future price of the Treasury note, a long position option contract on 5-year Treasury note futures contracts is entered into.



Duration as a Measure of Bond’s Interest Rate Risk

What Is Duration?

Duration provides a measure of the price sensitivity of a fixed-income security, equity security, or portfolio of such securities, to changes in interest rates.  It indicates, for example, the approximate percentage change in the price of a bond or bond portfolio to a 100-basis-point change in yields.



The Macaulay duration is equal to the summation of the present values of a bond’s cash flows, weighted by the time periods it takes to receive those cash flows, divided by the current price of the bond.  Exhibits 2 and 3 demonstrate how to calculate duration, as will be discussed in more detail below.



The ratio of Macaulay duration to (1 + r) is commonly referred to as modified duration.  Modified duration is used to measure the price sensitivity of a bond to a specified change in yield.



Other things being equal, the longer the maturity of a bond, the more sensitive the bond’s price is to changes in interest rates. 



However, any two bonds with the same maturity and yields may have different durations if the magnitude of their coupon interest payments are different.  The bond with the smaller coupon payments will have a higher duration and, hence, will experience larger percentage price changes in response to a given change in interest rates.  Therefore, a 100-basis-point change in interest rates will produce a larger percentage change in a bond’s price, the larger the duration of the bond.



Duration is impacted by call or put provisions (as discussed below).



Duration does not factor in changing credit or sector spreads (discussed below).



The concept of duration is important to understand when evaluating fixed-income hedging strategies because the hedged asset and the hedging instrument may not experience the same price change (magnitude) for a given interest rate change.  Hedge effectiveness and risk management strategies may therefore require consideration of the magnitude of the differences.  For example, the following cash flow hedge example illustrates this concept (this is Case 3 in the Cash Flow Section):



XYZ Company forecasts borrowing $100 million at December 31, 19X1 and wishes to lock in its present (January 1, 19X1) borrowing rate.  XYZ is a B�quality credit and its rate for a 5-year loan at January 1, 19X1 is 9 percent, which is 300 basis points over the 1-year forward rate for 5-year Treasury notes.  



To hedge the cash flow variability of the forecasted borrowing, XYZ needs to sell the Treasury note futures.  (On the other hand, if XYZ has a firm commitment to borrow at a fixed rate at a future date and it wishes to let the borrowing rate float with the market, it would buy Treasury note futures.)  This requires XYZ to enter into a short position in the 5-year Treasury note futures market.  If rates rise, the value of a fixed-income security falls.  Because XYZ has locked in the price of the Treasury notes at par, it is able to sell the Treasury note futures at the higher price.  The futures gain will offset XYZ’s higher borrowing costs.  If rates fall, XYZ is required to sell the futures at par, even though the Treasury futures have gained in value.  The futures’ loss will be offset by XYZ’s lower borrowing costs.  The preceding discussion assumes that credit spreads did not change.  The effect of changing credit spreads will be discussed in the next section.



Exhibits 2 and 3 show computations of the modified duration for a 6 percent 5-year Treasury note and a 9 percent B-quality 5-year bond.  The modified duration is 4.267 for the Treasury note and 3.956 for the B bond.  Because the B bond has a lower duration (sensitivity to interest rate changes), fewer Treasury note futures are required to hedge the price change on $100 million of B bonds.  This ratio of 3.956/4.267 (times $100 million) is used to arrive at $92,712,000 of Treasury futures used in this case.  



With a modified duration of 4.267, a 100-basis-point rate increase would imply an expected loss of $3,956,021.  The modified duration formula for determining the price change of a bond basically provides that for each 100-basis-point change in rates, the bond will change in value by approximately the amount of the modified duration times the change in basis points.  Therefore, the short position in a 5-year Treasury note futures contract should gain $3,956,021 or 4.267 percent (of $92,712,000) for a 100-basis-point increase in rates.

�

EXHIBIT 2

Macaulay Duration

5-Year, Treasury Note, 6 Percent Yield-to-Maturity

��PV of Cash���Period (n)�Cash Flow�Flow @ 6 Percent�(n)(PV)��1�$   3�2.91%�$   2.91��2�3�2.83�5.66��3�3�2.75�8.25��4�3�2.67�10.68��5�3�2.59�12.95��6�3�2.51�15.06��7�3�2.44�17.08��8�3�2.37�18.96��9�    3�2.30�20.70��10�103�  76.63�766.40����100.00�878.65��

Macaulay duration in periods = sum of the (n)(PV)/bond price = $878.65/100 = 8.79 periods

Macaulay duration in years = duration in periods/periods per year = 8.79/2 = 4.395 years

Modified duration = Macaulay duration in years/1 + periodic interest rate = 4.395/1.03 = 4.267

Exhibit 3 below shows the calculation of the modified duration for a 5-year B�quality bond at 3.956.  

�

EXHIBIT 3

Macaulay Duration

5-Year, B-Quality Bond, 9 Percent Yield-to-Maturity

��PV of Cash���Period (n)�Cash Flow�Flow @ 9 Percent�(n)(PV)��1�$  4.5�4.31%�$  4.31��2�4.5�4.12�8.24��3�4.5�3.94�11.82��4�4.5�3.77�15.08��5�4.5�3.61�18.05��6�4.5�3.46�20.76��7�4.5�3.31�23.17��8�4.5�3.16�25.28��9�    4.5�3.03�27.27��10�104.5�  67.29�672.90����100.00�826.88��

Macaulay duration in periods = sum of the (n)(PV)/bond price = $826.88/100 = 8.27 periods



Macaulay duration in years = duration in periods/periods per year = 8.27/2 = 4.135 years



Modified duration = Macaulay duration in years/1 + periodic interest rate = 4.135/1.045 = 3.956



While the price changes shown in Exhibit 1 are theoretically correct, the price changes estimated with the modified duration measures provide only a reasonable approximation of price changes due to moderate changes in interest rates.  



Note that the modified duration calculation will be different at different levels of interest rates, and will decrease as interest rate levels increase and vice-versa. Convexity is the rate of change in duration as yields change.  For all option-free bonds, duration increases as yields decline.  In practice, for short-term hedges, this may be ignored.  For a long-term hedge, this may become more important, and the portfolio manager has to closely monitor the hedge and adjust the hedge ratio as needed. 

Question:  As a final concept check, what is the duration of a five-year noncallable zero-coupon bond and a five-year bond paying LIBOR, with a semiannual rate reset?

Answer:  The duration of a noncallable zero-coupon bond is equal to its term, in this case five years because no cash flows occur during the term of the bond.  As a result, this type of bond has the highest sensitivity to interest rate changes.  This is advantageous from a bondholder’s viewpoint as rates drop.  In contrast, a noncallable LIBOR instrument has a duration of nearly zero because the rate resets to market every six months.

Question:  Fixed-income portfolio managers also use duration as a tool to manage price sensitivity related to interest rate changes.  Immunization strategies track and match asset and liability durations to eliminate the effects of interest rate volatility.  As long as a portfolio’s asset and liability durations are equal, the portfolio will not change in market value (excluding credit risk considerations) as interest rates change, since the asset and liability market value changes will offset.  If we assumed that management’s policy was to eliminate a portfolio’s interest rate exposure and the duration of the portfolio of assets was shorter than the duration of the portfolio of liabilities, how would you explain this situation and what are possible actions to match the durations?

Answer:  Because the assets are less price sensitive to interest rate movements than are the liabilities, the portfolio manager needs to lengthen the asset duration or shorten the liability duration.  The portfolio manager could enter into a receive-fixed interest rate swap or a long position in Treasury note futures contracts to lengthen duration, based on a calculated contract term and level of notional principal.  These concepts will be discussed later.  However, for a more in-depth review of duration and hedging, refer to the Fixed Income Handbook, 1997, by Frank J. Fabozzi.

Default Risk

The most basic level of firm-specific risk associated with a financial instrument is the risk of default.



How Does the Marketplace Evaluate Default Risk?

The market evaluates default risk through a variety of mechanisms.  One way is to use credit ratings and reports issued by rating agencies such as Moody’s and S&P’s.  Those rating agencies assess the creditworthiness of borrowers and, in effect, the likelihood of default.

The credit rating is translated into a financial cost to the borrower (and provides an additional return to the lender) by the market.  It is expressed as a “spread” (or risk-premium) over the risk-free rate.  U.S. government securities (Treasury bills, notes, and bonds) have no default risk and are issued at the risk-free rate.  Because Treasury securities are the benchmark used as a starting point by the market for evaluating credit risk, the Treasury yield curve is the framework used by the market to assign interest rates to particular instruments at a given time and over particular time periods.

For example, consider the following cash flow hedge of a forecasted borrowing transaction (this is Case 3 in the Cash Flow Hedge Section).  XYZ Company forecasts issuing a $100 million note at December 31, 19X1, and wishes to lock in its present (January 1, 19X1) borrowing rate.  XYZ has a B-quality credit rating and its January 1, 19X1 borrowing rate is 9 percent (which is 300 basis points over the 1-year forward rate for 5-year Treasury notes).  Although XYZ forecasts issuing the $100 million debt at a 9 percent coupon, the proceeds from the debt issuance will vary depending on the following factors:



Changes in the risk-free interest rate, that is, rates on Treasuries change.  This will cause market participants to require more or less than the 9 percent stated coupon rate.  As the required yield on XYZ’s bond changes, the price that it will sell for will change.



Changes in sector spreads may occur.  For example, XYZ maintains its B credit rating, but the market changes its required rate for this quality paper.  This can occur, for example, when an anticipated recession causes a flight to quality investments and the market requires a higher rate of return for B-quality debt (i.e., 11 percent, as opposed to the 9 percent rate discussed above).



Changes in XYZ’s credit rating; for example, XYZ’s financial position improves and its rating is upgraded to A .



Question:  What is the impact on its forecasted $100 million borrowing if we assume that the Treasury rate is unchanged but a change in XYZ’s credit rating or the sector spread has caused its total yield spread to narrow by 200 basis points or widen by 200 basis points?

Answer:  If the total spread over Treasuries narrows by 200 basis points, XYZ’s forecasted, 9-percent debt issuance would be priced at a 7 percent effective yield.  That would cause the debt to be issued at a premium above par of $8,316,600.  This premium can be calculated as the present value of the $1,000,000 semiannual interest savings [(.09-.07) x $100 million)] for 10 semi-annual periods, discounted at a semi-annual required yield of 3.50 (7.0/2) percent.  If the total yield spread widens by 200 basis points to 11 percent, the debt would be issued at an effective yield of 11 percent, resulting in the bond being issued at a $7,537,626 discount.  This discount is equal to the present value of the $1,000,000 additional semiannual interest payments over 10 periods, discounted at a semi-annual yield of 5.5 percent rate.

As we discussed in the duration section above, Treasury note futures and B-quality bond prices do not respond identically to changes in the risk-free rate.  This type of hedge is termed a “cross-hedge,” and it has basis risk because the two financial instruments react differently to the rate changes.  Note that even if XYZ’s credit rating remains unchanged at B, market conditions may be such that the sector spread may change.  The use of Treasury note futures alone to hedge pure interest rate risk, therefore, may not be adequate if sector spreads change.



Key Interest Rate Mechanics

Interest rates are an essential part of any model used to compute an estimate of the fair value of future cash flows.  In the absence of an active market for the instrument being valued, the selection of an appropriate interest rate requires considerable judgment and must be founded, in part, on an understanding of the following interest rate mechanics.

Yield-to-maturity.  This is the internal rate of return, which is the rate of interest that equates the estimated periodic future cash inflows of an instrument with its cost or cash outflows at acquisition.

Spot rate.  This refers to the prevailing rate of interest on a zero-coupon instrument for a given maturity.  Spot price in the market refers to immediate, as opposed to future, delivery.



The spot rate for a particular maturity is used to determine the present value of any cash flow in the corresponding future period.  



In mathematical terms, the spot rate at a particular point in time is the geometric mean of consecutive forward rates through that point in time.



Forward rate.  For debt instruments, the forward rate refers to a future rate of interest.  It is the rate of interest between two dates in the future.  The forward rate is sometimes referred to as the implied forward rate because it is computed from, that is, implied by, spot rates.  The forward rate is used to compute the theoretical spot rate for periods in which an actual security does not exist.  Note that for non-debt instruments, the forward rate can be for other prices as well.



The relationship between spot rates (SRt) and forward rates (FRt) is a function of the following formula (where t = time period):



FRt  =  [ (1 + SRt+1)t+1 / (1 + SRt)t ] – 1



What Does This Information Tell Us about the 1-Year Forward Rate?

Assume that the 1-year spot rate is 6 percent and that the current 2-year spot rate is 7 percent.  The n-year spot rate is equal to the geometric average of the n individual, 1-year forward rates.

Therefore, the 1-year forward rate expected 1 year from today is equal to 8.01 percent:



FR1  =  [ (1.07)2 / (1.06) ] – 1  =  0.0801 or 8.01%



To verify that the 2-year spot rate is indeed 7 percent:



SR2 = [ (1.06)(1.0801) ]½ – 1 = .07 or 7%



If that relationship did not hold, there would be arbitrage opportunities. Arbitragers in the market would trade until the above relationship holds.



Yield curve (or Term Structure of Interest Rates).  This refers to the relationship between interest rates and time to maturity.  The yield curve is also referred to as the term structure of interest rates.  It is a graph of the relationship between the yield on Treasury securities or some other homogeneous group of fixed-income securities and the time to maturity.  The spot rate term structure or spot rate yield curve is a set of spot rates arranged by maturity.  A spot rate yield curve is shown in the following chart.

EXHIBIT 4

�EMBED MSGraph.Chart.8���

Perhaps the best know and most widely referred to yield curve is the U.S. Treasury yield curve.  It shows the yields of various U.S. Treasury bonds maturing from 1 month to 30 years.



How Is the Spot Rate Yield Curve Derived?

The spot rate yield curve is derived from the market prices of zero-coupon Treasury securities and includes coupon-bearing securities, appropriately adjusted.  In constructing the curve, on-the-run issues, which are current-issue Treasury securities, should be used because they have greater liquidity than off-the-run, which are older issues and require higher yields because of their lower liquidity.  Adjustments must also be made to factor in the various points on the curve for which there is no corresponding Treasury instrument.  Such adjustments are based on the implied forward rates.

What Factors Determine the Shape of the Yield Curve?

The shape of the Treasury yield curve as it extends out in time is influenced by the market’s expectations about the future.  The principal component of these expectations is inflation and its likely impact on the real value of an instrument’s future cash flows.  Expectations also include the market’s assessment of future political policy, the relative attractiveness and availability of funds both domestically and abroad, and the projections of current economic trends.  These factors are assessed in the marketplace where buy-and-sell orders bring the price of an instrument into equilibrium.  Using the Treasury yield curve as a starting point, the market constructs similar yield curves that reflect the risk-adjusted structure (that is, risk premium) for a particular instrument.

Yield Curve Applications to Bond Valuation Procedures

Each point depicted on the spot rate yield curve shown in Exhibit 4 represents the rate corresponding to the time periods shown in Exhibit 5, presented below.  Exhibit 5 also shows the corresponding present value factors of the spot rates for each period.  These present value factors will be used in subsequent computations to illustrate differences between coupon or stated rates, spot rates, and forward rates.

�

EXHIBIT 5



Rates and Present Value Factors (PV)��Period�Spot Rate�Forward Rate�PV Factor��1�0.0600�0.06000�0.94340��2�0.0700�0.08010�0.87344��3�0.0750�0.08507�0.80496��4�0.0800�0.09514�0.73503��5�0.0900�0.13093�0.64993��

Assume that a zero-coupon bond, a coupon bond, and an amortizing bond each has a 5-year life and a 9 percent annual stated interest rate and is not subject to prepayment risk.  The cash flows associated with each bond are shown in Exhibit 6.  Using the stated (or implied) interest rate of 9 percent, their present values can be computed to be $100,000.



EXHIBIT 6

Cash Flows from Bonds (Based on 9 Percent Interest Rate)�������Period�Zero-Coupon�Coupon Bond�Amortizing Bond��1�$           0.00�$    9,000.00�	$	25,709.24��2�0.00�9,000.00�25,709.24��3�0.00�9,000.00�25,709.24��4�0.00�9,000.00�25,709.24��5�153,862.39�109,000.00�25,709.24��	PV @ 9%�$100,000.00�$100,000.00�	$	100,000.00��

Question:  In the above example, the term to maturity, stated (or implied) interest rate, and present values calculated using the stated (or implied) interest rate are the same for each bond.  Does the fact that all of these factors are equal suggest that the economic values or fair values of all bonds also are equal?

Answer:  No.  Fair value is not determined by computing a present value using the stated interest rate.  To estimate fair value, the timing of the cash flows must be considered in relation to the spot rates in the corresponding time periods.  Assuming that the yield curve shown in Exhibit 4 represents the appropriate current market interest rates or spot rates at the time the bonds are sold, the market prices of the bonds will be determined by those rates.

Discounting each bond’s cash flows using current market spot rates results in different values or market prices for each of the bonds.  The results shown in Exhibit 7 indicate that, given the term structure of interest rates specified in Exhibit 4, the cash flows for the amortizing bond are the most valuable, followed by the cash flows for the coupon bond.

What Is the Reason for the Differences in Market Values?

The reason for the differences in market values is simply that the given set of spot rates favors early payments over later payments.  In other words, in a normal (positive sloping) yield curve environment, which is what we have here, cash flows received in early periods are present-value weighted at larger amounts than those received in later periods.

�

EXHIBIT 7

Present Values of Cash Flows Using Spot Interest Rates��Period�Spot Rates�Zero-Coupon�Coupon Bond�Amortizing Bond��1�0.060�	$	0.00�$    8,490.57�$  24,254.00��2�0.070�0.00�7,860.95�22,455.45��3�0.075�0.00�7,244.65�20,694.92��4�0.080�   0.00�6,615.27�18,897.06��5�0.090�100,000.00�70,842.52�16,709.24��Market value

  @ spot rate�$	100,000.00�$101,053.95�$103,010.67��Yield-to-maturity�9.00%�8.73%�7.87%��

Exhibit 7 also shows that the yield-to-maturity or internal rate of return is calculated by equating the current market values of each bond (computed using the spot rates) with the present value of the future cash flows, calculated with the appropriate yield to maturity.  Each bond provides a different yield-to-maturity.



Why Does the Yield-to-Maturity Equal the Spot Rate Only for the Zero-Coupon Bond?

The yield-to-maturity and spot rate for a specified maturity are the same only for the zero-coupon bond because its Macaulay duration is equivalent to its life (that is, there is a single cash flow at maturity).  The yield-to-maturity for the amortizing bond and the coupon bond differ from the spot rate at maturity because their yields are weighted by the different spot rates that exist when their cash flows occur.



From a valuation perspective, yield-to-maturity is a difficult statistic to interpret.  It is a better indicator of effective market yield than the stated rate or coupon rate because it equates the security’s price with the present value of its expected future cash flows discounted at the yield-to-maturity.



Yield-to-maturity, however, is deficient as a valuation tool because it represents an average return on each cash flow computed without consideration of the term structure of interest rates, which considers the individual spot rates discussed above.



As an average, it has no direct relationship to any point on the yield curve.



It can be used, however, to determine a yield spread relative to the risk-free yield curve.



If there were a spread relative to the risk-free yield curve in the examples above, the prices would have been different.  The spread to the yield curve can be determined by computing the yield-to-maturity based on price and comparing it with the yield-to-maturity based on the risk-free spot rates.



Summary and Evaluation of the Discounted Cash Flow Model

As illustrated above, fair values of financial instruments can be estimated using a discounted cash flow model that uses a risk-adjusted discount rate to present value stream of future cash flows.  This computation requires an estimate of expected future cash flows and the determination of a market discount rate.  Estimating expected future cash flows to be used in present value computations can be done easily if there is no uncertainty surrounding the timing and amount of the cash flows, as is the case with bonds with no credit risk and that provide fixed periodic interest payments. 



Most financial instruments, however, have some uncertainty relating to the expected future cash flows.



In such instances, risks associated with expected future cash flows are generally taken into consideration by adjusting the discount rate used to calculate present values.  The discount rate is adjusted upward for more risky securities and downward for less risky securities.



Determining Risk-Adjusted Discount Rates

Discount rates that approximate an effective market yield can be estimated in a number of ways.  They can be constructed by building each component of the rate, starting with the risk-free rate and then adding appropriate risk premiums for default risk and other uncertainties associated with the expected cash flows.  They may also be obtained directly from the market interest rates of comparable financial instruments available on services such as Bloomberg.



How Can the Treasury Yield Curve Be Used to Estimate Discount Rates for Valuing Financial Instruments?

The Treasury yield curve is frequently used as a starting point in the selection (or estimation) of a discount rate because it is considered to be risk free (with respect to credit or default risk and other firm-specific uncertainties).

To arrive at a risk-adjusted discount rate, adjustments must then be made to incorporate default risk, liquidity, and other risks that may be inherent in a particular financial instrument.  Discount rates are developed by isolating the risk premium of the comparable instrument and adding it to the applicable risk-free rate of the same maturity (or duration).

Conclusion of Part 1

We will now move on to Part 2, where we apply the preceding concepts to common derivative types.

�

PART 2, GENERAL DERIVATIVE SUMMARY



INTRODUCTION

Derivatives are contracts that derive their value based on the changes in an underlying such as a specified number of shares, an interest rate, or a commodity price.  These contracts can utilize significant leverage since an underlying may reference a large notional amount.  For example, you may enter into a 5-year swap based on a notional principal amount of $100 million and agree to receive a fixed rate of interest, and to pay a variable rate of interest on the notional amount.  The variable rate is usually referenced to LIBOR, although other rates may be used.  The variable rate will reset periodically as agreed upon in the contract.

The derivative mentioned above can be used to hedge interest rate risk.  For example, a financial institution may have invested in assets that are less responsive to interest rate changes than its liabilities, therefore it would have to increase the duration of its asset’s to match the liability’s duration.  This would be a valid economic hedge, assuming it effectively balanced the effects of the asset and liability durations.  Alternatively, if the asset and liability sensitivities to interest rate changes were in balance before entering into the hedge, the entity would basically be speculating that rates will decrease.  If rates decrease, the swap will produce a gain because the entity has locked itself in a fixed rate that it is receiving, while paying a variable (decreasing) rate on the notional principal amount of the swap.  Hence, you can see the opportunities for speculation and the potential for large gains and losses resulting from the use of derivative products.  (Swap mechanics will be discussed later in this summary).

We will now analyze the most common types of derivative instruments.



Forward Contracts

Forward contracts are negotiated between two parties to purchase and sell a specific quantity of a commodity, a foreign currency, or a financial instrument at a specified price, with delivery or settlement at a specified future date.  Because forward contracts are not formally regulated by or traded on an organized exchange, each party to the contract is subject to potential default risk of the other party.



How Do I Purchase or Enter into A Forward Contract?  Is There an Initial Cash Payment?

Forward contracts may be entered into through an agreement, without a cash payment, provided the forward rate is equal to the current market rate.  If originated off-market (for example, the forward rate is $310 for a specified quantity of a commodity, yet the contract references a different forward rate), some initial cash flow would be required.  Usually they are entered into over the phone using banks or brokers.  A compensating bank balance or margin account may be required as security.

What Are the Expected Cash Flows?  What Economic Changes Impact These Cash Flows?

Forward contracts do not have cash flows during the contract term.  

How are Forward Contracts Settled?

At maturity, a forward contract is settled by delivering the item specified in the contract, such as a commodity, a foreign currency, or a financial instrument.  Contract provisions may also permit a net cash settlement.

What Is the General Valuation Model for Forward Contracts?

Valuation at contract inception

Forward contracts usually are priced at-the-money at origination, which means that the fair value of the contracts is zero and no cash payments are made.  Forward contract pricing entails calculating the agreed-upon forward price.  Pricing concepts for forward contracts (excluding foreign exchange) are simple.  The forward agreed-upon price is calculated based on the existing spot price, the interest cost of carrying the item over the term of the contract, storage costs, and any yield on the item.  The interest cost or rate is determined by reference to the risk-free Treasury rate.  The formula is as follows:

�



The yield refers to income that the holder of the underlying would receive, such as a dividend related to a common stock.  (t = the time period).

For example, an entity, ActionSportsCo (this is Case 3 in the Fair Value Hedge Section), is required by its supplier to lock in the price of titanium purchases that will occur in six months.  At January 1, 19X1, ActionSportsCo firm enters into a firm commitment with its supplier to purchase the titanium at $310 per unit at June 30, 19X1.  ActionSportsCo does not want to lock in this price but prefers to pay the market price in six months, since it expects prices to fall.  Therefore, at January 1, 19X1, the company enters into a forward contract to sell titanium at the forward price of $310 per unit at June 30, 19X1, to offset the January 1, 19X1 firm commitment.  In this situation, the spot price is known and it is assumed there are no carrying costs or yield.  The forward price is calculated based on the January 1, 19X1 $300 spot price multiplied by 1 plus the risk-free rate of 6.5 percent for six months time (calculator keystrokes: 300 [PV], 3.25 [i], 1 [n], [FV]).  Therefore, the forward price (rounded to a whole number) is calculated as:

�



Foreign currency forward price calculations are complicated by the need to factor in the interest rate differential that may exist between two countries.  The relationship between currency spot rates and currency forward rates is 

expressed by the following formula:



FXt = Spott (1 + R1t   / 1 + R2t),



where		FXt	=  Forward foreign exchange price (FX1/FX2) in period t

		Spott	=  Spot foreign exchange price (FX1/FX2) in period t

		R1t	=  Interest rate for country 1 in period t

		R2t	=  Interest rate for country 2 in period t.



If this relationship did not hold, arbitrage opportunities would be present. Just as arbitrage arguments dictate the relationship between forward foreign exchange prices and interest rates, these relationships must also hold true for currency prices among countries.�   For example, assume the following interest rates for 90-day Treasury instruments in the U.S. and Japan:



�U.S.�Japan��Annual rate�4.93%�0.48%��Quarterly rate�1.21%�0.12%��Spot rate�140.22 J¥ / U.S. $��

Given these assumptions, the forward foreign exchange rate of Japanese Yen for U.S. dollars at the end of the first quarter must be:



	FX = 140.22 × (1.0012/1.0121) = 138.71 J¥/U.S. $



If the forward foreign currency rate is higher or lower than 138.71 J¥/U.S. $, an investor could make alternative investment decisions and obtain a risk-free incremental (arbitrage) profit.



Valuation during and at expiration of forward contract term

The value of a forward after the forward contract is entered into is determined by four factors:



Price changes in the underlying forward rate, such as the price of titanium for delivery at June 30, 19X1

The discount rate

The time to expiration

The notional amount of the contract, defined in terms of the number of units, shares, dollars, or other items applied to the underlying which is used to determine settlement.



The following cases illustrate uses of forward contracts:



Fair Value Hedge of a Titanium Firm Commitment  (This continues the discussion above).  ActionSportsCo enters into a firm commitment with its titanium supplier to purchase 10,000 units of titanium at June 30, 19X1 for $310 per unit.  ActionSportsCo is in a “long” firm commitment, which means that the Company has been economically placed in an ownership position and is locked into a price.  ActionSportsCo does not want to be locked into this price because it expects prices to fall.  It wants to pay the market price at June 30, 19X1, but its supplier required this commitment.  To unlock this commitment and be able to pay the market price for titanium at June 30, 19X1, ActionSportsCo takes a “short” position in titanium by entering into the forward contract on January 1, 19X1.  The Company agrees to sell 10,000 units of titanium at the forward price of $310 at June 30, 19X1.



Question:  At March 31, 19X1, we are told that the June 30, 19X1 forward price has dropped to $297.  What does this mean to ActionSportsCo?



Answer:  ActionSportsCo has a gain of $13 per unit on the forward contract because it has locked in the sales price at the higher amount ($310) on the underlying, titanium.  Because the contract is for 10,000 units (the notional), the gain is $130,000.  However, recall that ActionSportsCo cannot receive this benefit until June 30, 19X1.  Therefore, the March 31, 19X1 value is calculated as the present value of this amount.  The present value of $130,000 to be received in 3 months discounted at 6 percent is $128,079 (calculator keystrokes: 130,000 [FV], 1.5 [i], 1 [n], [PV]).  XYZ also has an offsetting loss on the firm commitment.



Question:  At June 30, 19X1, the spot rate is $285 per unit.  What is ActionSportsCo’s total gain on the forward contract?



Answer: ActionSportsCo’s total gain is $25 ($310 less $285) per unit times 10,000, or $250,000.  This $250,000 gain offsets the $250,000 loss on the firm commitment.



Foreign Currency Hedge of a Firm Commitment with a Forward Contract.  The case fact pattern is as follows (this is Case 1 in the Foreign Currency Hedge Section):



On September 30, 2001, the GlobalTechCo firm, a U.S. company, issues a purchase order to a foreign supplier for equipment to be delivered and paid for on March 31, 2002.  The price of the equipment is denominated in the foreign currency, which is FC10,000,000.



At September 30, 2001, the spot rate is assumed to be FC1 = U.S.$0.65, and the 6-month forward rate is FC1 = U.S.$0.66.



On September 30, GlobalTechCo simultaneously enters into a forward-exchange contract, which matures on March 31, 2002, in order to receive FC10,000,000 and pay U.S.$6,600,000 ($.66 x 10,000,000).  This contract locks in the U.S. dollar price at $6,600,000 that the company will pay to acquire the foreign currency to pay for the equipment, irrespective of FC rate movements.  The company is in the position of being “long” the forward contract, which means that it has locked in the future foreign exchange rate.



Question:  At December 31, 2001, the March 31, 2002 forward rate has increased to FC1 = U.S.$0.68.  What is the impact of this rate movement on the fair value of the forward contract?



Answer:  The forward contract has locked in the company’s right and obligation to receive FC1 = $0.66 at March 31, 2002, or $6,600,000 based on the 10,000,000 notional amount of the forward contract.  Because the U.S. dollar is weakening relative to FC, market conditions at March 31, 2002 based on this forward rate would have required the company to pay $6,800,000 for FC10,000,000 (10,000,000 times $0.68).  Because the forward contract locked in the March 31, 2002 exchange rate at FC1 = U.S.$0.66 ($6,600,000 for the total contract), the forward contract has a $200,000 gain ($6,800,000 less $6,600,000) to be received at March 31, 2002.  The present value at 12/31/01 of receiving this amount at March 31, 2002 (assuming a 6 percent discount rate) is $197,044 (calculator keystrokes: 200,000 [FV], 1 [n], 1.5 [i], [PV]).  This gain represents the forward contract’s fair value at December 31, 2001.



Question:  At March 31, 2002, the spot rate is FC1 = U.S.$0.69.  What is the impact of this rate movement on the fair value of the forward contract?



Answer:  The total gain on the forward contract is $300,000, calculated as 10,000,000 times $0.03 (the March 31, 2002 rate of FC1 = U.S.$0.69 less the locked-in rate of FC1 = U.S.$0.66).  The gain for the quarter ended March 31, 2002, comprises the time value from the December 31, 2001 gain and the rate movement in the quarter ended March 31, 2002.



Do the Contracts Have Symmetric or Asymmetric Return Profiles? 

Forward contracts entered into at-the-money have symmetric return profiles, meaning that the values of the forward contracts change in both directions as the price of the underlying changes.  In contrast, an option contract, discussed below, has an asymmetric return profile because if the option becomes out-of-the-money, the holder is not obligated to exercise the option and it expires worthless.  As we will see later in this summary, an option contract is not free.



What Are Common Risk Management Strategies That Employ Forward Contracts?  What Risk Management Strategies Are Inconsistent with the Instrument’s Return Profile?

Forward contracts are often used to hedge the entire price change of a commodity, a foreign currency, or a financial instrument.  For example, in the ActionSportCo fair value hedge of the titanium firm commitment, the company was hedging the entire forward price change of titanium, irrespective of whether it increased or fell.  Because forward contracts have symmetrical return profiles, it would be ineffective to designate a forward contract to hedge price or cash flow changes from a one-directional change, such as a decrease in the price of titanium.  In this case, if titanium prices increased, the forward contract would lose value because there is no option to not exercise, and this is inconsistent with a risk management strategy to hedge only for price decreases.



�Futures Contracts

Futures contracts are forward-based contracts to make or take delivery of a specified quantity of a commodity, a foreign currency, or a financial instrument at a specified price, with delivery or settlement at a specified future date.  Futures contracts are traded on a regulated exchange and as a result have less credit risk than forward contracts.  U.S. Treasury bond (interest rate) futures are the most widely traded financial futures contracts.  Generally, a forward or futures contract for the identical underlying, such as a 5-year Treasury note, should produce identical economic results if the futures’ daily settlement can be reinvested at certain assumed rates.



How Do Futures Differ from Forwards?

The following are some important differences between forwards and futures contracts:

Futures are standardized contracts that are traded on an organized exchange, whereas forwards are not. Futures contracts are highly uniform contracts that specify the quantity and quality of the good that can be delivered, the delivery date(s), the method for closing the contract, and the permissible minimum and maximum price fluctuations permitted in a trading day. 

Futures are generally more liquid and have less credit risk than forwards because organized exchanges have clearinghouses that guarantee that all of the traders in the futures market will honor their obligations.  Active markets exist in the U.S. for most financial and commodity futures contracts.

Futures contracts are marked-to-market and require initial and maintenance margin deposits.  As a result, futures contracts require daily cash settlements for the change in the contract’s value.  In contrast, cash payments on forward contracts generally do not occur until the contract’s maturity date.  As an example, assume an entity, the XYZ Company, enters into a cash flow hedge of a forecasted issuance of debt, using 5-year Treasury futures.  In this case, any gains on the futures are received in cash (or reflected in a margin account) over the contract term.



Types of Futures Contracts

These contracts fall into four fundamentally different categories:�

Agricultural and metallurgical

Interest-earning assets

Indexes (usually a stock index)

Foreign currency.

Purposes of Futures Markets

The futures market, like the stock market, is efficient in that the prices of the contracts that trade on the exchanges reflect all available economic, political, and other relevant information at a given point in time.  



How Can Each Counterparty to a Futures Contract Be Sure That Each Party Will Fulfill the Agreement?

Traders do not actually execute transactions directly with each other.  Instead, when traders agree on price and quantity for each trade, the transactions are executed with a clearinghouse that interposes itself between the buyer and the seller to guarantee performance by both parties to the contract.

Each futures exchange is associated with a clearinghouse, which may be a separate well-capitalized financial institution or may be part of the futures exchange.  The clearinghouse performs the following functions:

The clearinghouse guarantees that all of the traders in the futures market will honor their obligations by adopting the position of buyer to every seller and seller to every buyer.  

The clearinghouse takes no active position in the market except by interposing itself between all parties to every transaction.  Therefore, every trader in the futures market has obligations only to the clearinghouse and expects the clearinghouse to fulfill its side of the bargain.

The clearinghouse substitutes its own credibility for the promise of each trader in the market, who probably do not even know one another.



How Do I Purchase or Enter into a Futures Contract?  Is There a Cash Payment?

A futures contract is entered into through an organized exchange using banks and brokers.  Although no payment is made upon entering into the futures contract, since the underlying (i.e., interest rate, share price, or commodity price) is at-the-market, subsequent value changes require daily mark-to-marking by cash settlement.



What Are the Expected Cash Flows?  What Economic Changes Impact These Cash Flows?

Price movements in the underlying security or commodity affect futures contracts’ cash flows.  Economic conditions that cause price movements depend on the nature of the futures, for example, changing interest rates impact fixed-income security futures contracts.  As stated above, all daily market value changes result in a cash settlement.  For example, assume the XYZ Company entered into the following hedge (this is Case 3 in the Cash Flow Hedge Section):



On January 1, 19X1, XYZ Company forecasts borrowing $100 million at December 31, 19X1.  The debt will be a 9 percent fixed-rate, noncallable, with a 5-year term.  XYZ is a B-quality credit and wants to lock in the interest rate in effect at January 1, 19X1 (the issues on credit and sector spreads were discussed earlier).

XYZ hedges the variability of the debt proceeds by entering into a 1-year futures contract to sell 5-year Treasury notes at December 31, 19X1, at current the forward rate of 6 percent.  If rates increase to, for example, 7 percent, the short position in the futures contract will gain in value, offsetting the higher debt borrowing cost at December 31, 19X1.  The offset, however, will not be perfect because the durations of the corporate debt and Treasury note are not the same, as discussed below.



To help understand this gain, remember that as market rates increase, a bond loses value because it locks investors into its contractual, fixed, lower-than-market rate for the remaining term.  Because XYZ has locked in the sales price of the Treasury notes at par at the future rate of 6 percent, this price will be higher than the reduced price of the same-term Treasury notes when interest rates rise to the higher rate, 7 percent in this example.  To help you understand this, review Exhibit 1 in The Term Structure of Interest Rates section which shows the price change for a 6 percent 5-year Treasury note as rates move 100 basis points.  The following calculator keystrokes also prove the value of a 5-year semiannual bond, with a 6 percent coupon, assuming rates are at 6 percent and then rise to 7 percent.



At 6 percent, the bond price is 100 (calculator keystrokes: 6 [PMT], 6 [i], 1.012000 [ENTER], 1.012005 [f] [PRICE]).  Note that the last two entries denote the beginning and ending dates of the payment stream, and in this case reflects the 5-year term.  This is an alternative procedure for entering the number of time periods.



At 7 percent, the bond price is 95.8417 (calculator keystrokes: 6 [PMT], 7 [i], 1.012000 [ENTER], 1.012005 [f] [PRICE]).



XYZ is therefore able to sell the 5-year Treasury notes at par (equal to 100), when the price drops to 95.8417 at June 30, 19X1.  

How Much Treasury Notes Should XYZ Sell Short To Hedge An Interest Rate Change?

The amount of Treasury note futures that XYZ needs to obtain is impacted by the fact that Treasury notes and B-quality bonds have different sensitivities to interest rate changes because of their different coupon rates.  This difference in sensitivity is explained by the concept of duration, as covered in the Term Structure of Interest Rates section.  Review Exhibits 2 and 3 in that section to see the computations of the modified duration for a 6 percent, 5-year Treasury note and a 9 percent, B-quality rated 5-year bond.  The modified duration is 4.267 for the Treasury note and 3.956 for the B-rated bond.  Because the B-rated bond has a shorter duration (and hence, less sensitivity to interest rate changes), fewer Treasury note futures are required to hedge potential price changes related to the $100 million of B bonds.  The ratio of relative durations, 3.956/4.267, is then multiplied by the $100 million of B bonds, to arrive at $92,712,000, which is the amount of Treasury futures that would be required in this situation.



What Is the General Valuation Model for Futures Contracts?

The valuation concepts for a futures contract follow the same principles as for forward contracts.  The futures contract price is calculated based on the existing spot price, a rate of interest, the costs of carrying the item over the term of the contract, and adjusted for any expected yield on the item.  As previously discussed in pricing forward contracts, the yield relates to cash flows on the underlying security or commodity, such as dividends.  The following formula illustrates the pricing for a Treasury note futures contract:



�



Where:

P = cash price of a 5-year Treasury note

T = Time to futures delivery in years

R = financing rate for a five year instrument

C = current yield on a 5-year Treasury note



In our example of a 6 percent Treasury note futures contract with a one-year term, the price of 100 would be calculated as follows:

�



(The price of 100 was arrived at by rounding up to from the 99.9975 price calculated in the above formula.  These rates were assumed for illustrative purposes and do not represent actual market rates).



How Are the Daily Futures Cash Settlements Determined?

Since futures contracts are publicly traded, you can easily obtain a price for a given contract from publicly available sources (like the Wall Street Journal).  To understand how the amounts are arrived at, we can use this example of a one-percent rate increase.  Given that XYZ obtained $92,712,000 of notional principal based Treasury note futures specifying a 6 percent rate, a one-percent increase in rates generates a gain of $3,855,245 at the end of the contract.  This is calculated as the present value of the one percent rate difference received for 5 years (or 1/2 percent for 10 periods), on $92,712,000, discounted at 7 percent (calculator keystrokes: 463,560 [PMT], 3.5 [i], 10 [n], [PV]).  (For purposes of simplicity, we assumed that the rate change occurred at the end of the period.  If the rate change occurred during the period, the futures price at that point in time would be determined by present valuing the end of period amount to reflect the time value of money during the remaining contract term.  The investor may then invest the proceeds in another investment like a Treasury bill.  Alternatively, you could use the above formula to arrive at the futures price.



How Is the Contract Settled?

There are three ways to close a futures position:

Completion through delivery of the commodity

Cash settlement at expiration of the contract

Completion through “offset” or via a reversing trade, which is, by far, the most prevalent practice.

To complete a futures contract obligation through offset, the trader transacts in the futures market to bring the net position in a particular futures contract back to zero.  For example, if a party bought a futures contract to purchase a commodity (such as wheat) at a certain price in the future, the party will take exactly the opposite position by selling an equivalent futures contract for wheat.



Do Futures Contracts Have Symmetric or Asymmetric Return Profiles? 

Futures contracts have symmetric return profiles that are identical to forward contracts.  That means that the value of a contract changes in both directions as the price of the underlying changes in both directions.  

�What Are Common Risk Management Strategies Employing This Type of Contract?  What Risk Management Strategies Are Inconsistent with the Instrument’s Return Profile?

Futures contracts are used to hedge the entire price change of a commodity, a foreign currency, or a financial instrument.  

Because futures contracts have symmetric return profiles, it would be ineffective to designate a futures contract to hedge price or cash flow changes from a one-directional price change in the hedged item.

Option Contracts

The purchaser of an option has the right, but not the obligation, to buy or sell a specified quantity of a particular commodity, a foreign currency, or a financial instrument, at a specified price, during a specified period of time (American option) or on a specified date (European option).  There are two types of option contracts, call options and put options.  We will discuss American options that can be settled at any time during the option term.



Call Options

Call options provide the holder the right to acquire an underlying at an exercise or strike price, throughout the option term.  The holder pays a premium for the right to benefit from the appreciation in the underlying.  For example, assume an entity, GlobalTechCo, purchases a call option on 5-year Treasury note futures to hedge the cash flow variability of a forecasted purchase of $100 million of 5-year Treasury notes (this is Case 4 in the Cash Flow Hedge Section).  We assume that the option was purchased at-the-money, which means that the intrinsic value was zero at acquisition.  This may occur because the forward market rate for 5-year Treasury notes was 6 percent, and the option on futures contracts was also at the same forward rate of 6 percent.  If market interest rates subsequently decrease below the 6 percent, Treasury forward rate, the call option becomes in-the-money, which means that the holder can exercise the option and realize the gain from the increase in the fair value of the Treasury notes.  This occurs because the prices of 6 percent, 5 year Treasury notes will rise yet the option allows us to buy them at the option strike price, which is par in this case.  For example, if the interest rates decline and the new yield for 5 year Treasury notes becomes 5 percent, an investor would pay 104.376 for a 5 year, 6 percent Treasury note, or a premium of 4.376.  This can be calculated as the present value of the 1-percent additional interest earned over the 5-year term.  Since a Treasury note pays interest on a semi-annual basis, we can calculate this on an HP 12C as:  .5[PMT], 10[n], 2.5[i], [PV].  Therefore, the option intrinsic value at the end of the option term is $4.376 million.



If rates increase above 6 percent, the call option is out-of-the-money, which means its exercise price exceeds the current market price.  In this situation, the holder would not exercise the option and it would expire worthless.  From the seller’s standpoint, if rates increase, the seller has been relieved of the liability to pay for any appreciation associated with the 5-year Treasuries because the option is out-of-the-money.  The seller therefore has gained the entire premium charged for the call option.



Put Options 

Put options provide the holder the right to sell the underlying at an exercise or strike price, throughout the option term.  The holder gains as the market price of the underlying falls below the strike price.  For example, assume an entity purchases a put option to hedge the fair value of 1,000 shares of ABC stock that is selling at $100 per share (this is Case 2 in the Fair Value Hedge Section).  Assume that the option was purchased at-the-money.  That is, assume that the intrinsic value of the option (calculated as the exercise price less the price per share of stock, times the number of shares specified in the option contract) was zero at acquisition.  (Thus, we are assuming that the strike price and market price of ABC stock at the inception of the contract was $100.)  If the stock price falls below $100, the put becomes in-the-money by the amount below the $100 strike price times the number of option shares.  In this case, assume the price of ABC stock fell to $98.  The intrinsic value gain on the put option is $2 per share.



If the stock price rises and stays above $100 for the term of the contract, the put option expires worthless to the buyer because it is out-of-the-money.  However, the issuer keeps the premium.

(Note that the actual values (or premiums) of the options described above are a function of other variables, in additional to those included in intrinsic value, as discussed below.)

What Is the Principal Difference between an Option Contract and Either a Futures or Forward Contract?

The primary difference is that the purchaser will exercise an option only if exercise would be favorable (some options exercise automatically when they benefit the holder, for example, caps and floors).  However, performance is mandatory under a futures or forward contract.  Therefore, options have asymmetric or one-sided return profiles.

What Are the Advantages of an Option to the Buyer and Seller (Writer)?

The purchaser of an option pays a premium to the writer to receive the right to profit if the price of the underlying item moves in a certain direction, while limiting the potential loss to the amount of premium paid for the option.  The writer of an option takes a risk that potentially may result in a profit that is limited to the premium received.  The writer’s loss potential, however, can be substantial (and is unlimited with a call option) because the writer is obligated to settle at the exercise (or strike price) if and when the option is exercised (which may be significantly different from the actual price of the underlying item).



�How Is the Premium That a Writer of an Option Receives Determined?

This fair value is composed of the following components:

Intrinsic value of the option

Time value

–	Value associated with the effects of discounting (pure time value).  This relates to the option’s term.

Volatility value of the option.



The intrinsic value of a call option on common stock, for example, is equal to the excess of the market price of the stock over the exercise price, times the specified number of shares of stock that can be purchased with the option.  An option purchased at- or out-of-the-money has no value from the intrinsic value component of the option because it is zero.  The intrinsic value of a put option on common stock, as discussed above, is equal to the excess of the exercise price over the market price of the stock, times the specified number of shares that can be sold.

The combination of the effect of discounting for the time value of money and the volatility value of an option is commonly referred to as the time value because these components converge to a zero value as the option expires. 

The effect of discounting is due to the time value of the free financing provided by the option.  This equates to the interest that could be earned by investing the dollar amount of the exercise price (which does not have to be paid today) over the time period from the day the option is purchased until its expiration date.  Therefore, the higher the level of interest rates, the lower the present value of the exercise price, the higher the value of a call option and the lower the value of a put option (everything else constant).



The volatility value depends on the probability that the price of the underlying asset will be above the exercise price (call option) or below the exercise price (put option) at the expiration date of the option.  The higher the volatility of the underlying, the higher the probability of realizing a larger payoff and, hence, the higher the value of the option.  



The longer the term of an option, the higher the value of the option.



American and European Options

An American option allows the holder to exercise at any time before expiration, whereas a European option allows exercise only at expiration of the contract.  Because the American option gives its owner all the rights and privileges of a European option, plus the additional right to exercise anytime before expiration, the former would be worth at least as much as the latter before the expiration date is reached and in some cases is worth more.



How Do I Purchase or Enter into an Option Contract?  Is There a Cash Payment?

A traded option is purchased on exchanges.  The required premium payment may be significant depending on the key option terms, as discussed in the previous section on valuation.

What Are an Option’s Expected Cash Flows and What Economic Changes Impact These Cash Flows?

An option has an initial purchase price (that is, the premium) but does not have periodic cash flows like a futures or swap contract (discussed below).  At the expiration of the option, the fair value may be settled in cash.  From the holder’s standpoint, if the option is out-of-the-money, the contract will expire worthless and the holder will have lost the premium paid to acquire the option.



The intrinsic value of the option depends on the strike price, the value of the underlying, and the number of options or shares.  For example, assume the following facts surrounding an acquisition of an option on a 5-year Treasury note.  The facts are as follows (this is Case 4 in the Cash Flow Hedge Section):



On January 1, 19X1, XYZ purchases a 1-year call option to acquire 5-year Treasury note futures at the 1-year forward rate of 6 percent.  Assume that the Treasury notes are selling at a par of 100, the option premium is $1,400,000, and the intrinsic value of the option is zero. 



During the option’s 1-year term, the 5-year Treasury-forward rate decreases to 5 percent and the price of the 6 percent Treasury note increases to 104.376.  This value change is calculated as follows:

�





(Note that the subscript next to the cash flows in the numerator denotes the cash flow period; 0.025 represents the semi-annual interest rate.)



Alternatively, using an HP12C to calculate the bond price could be accomplished as follows:



At 6 percent, the Treasury note price is 100 (calculator keystrokes: 6 [PMT], 6 [i], 1.012000 [ENTER], 1.012005 [f] [PRICE]).



At 5 percent, the Treasury note price is 104.376 (calculator keystrokes: 6 [PMT], 5 [i], 1.012000 [ENTER], 1.012005 [f] [PRICE]).



XYZ is therefore buying the 5-year Treasury notes at 100, when the price increased to 104.376.  On a notional of $100,000,000, this amounts to a gain of 4.376 percent, or $4,376,000.  This can also be thought of as the present value of the 1 percent rate difference on the $100,000,000, received for 5 years, discounted at 5 percent (calculator keystrokes: 500,000 [PMT], 2.5 [i], 10 [n], [PV]).  



Because this is an American option, XYZ may exercise the option at any time up until the expiration date and either take delivery of the Treasury notes or obtain a cash settlement.



The time value related to the option premium is discussed below.



How Is the Contract Settled?

An option may be settled by taking delivery of the underlying or by cash settlement. 



What Is the General Valuation Model for an Option Contract?



At Origination



The premium that a writer of an option receives and that the buyer pays is made up of the intrinsic value of the option and both components of the time value.  As discussed above, the intrinsic value of a call option on a Treasury note future is equal to the excess of the market price of the note over the exercise price, times the notional amount specified in the contract.  In the cash flow hedge of the forecasted Treasury note purchase, the market and exercise price was at par, making this an at-the-money option.  An option purchased at- or out-of-the- money has no value from the intrinsic value component.  Alternatively, at June 30, 19X1, the forward 5-year Treasury note rate decreased 100 basis points to 5 percent.  At this point, the intrinsic value increased to $4,376,000, as calculated above.

The time value components are made up as follows:

The effect of discounting is the time value of using free financing.  This is the interest that could be earned by investing the dollar amount of the exercise price (which does not have to be paid today) over the time period from the day the option is purchased until its expiration date.

The volatility value depends on the probability that the price of the underlying asset will be above the exercise price (call option) or below the exercise price (put option) at the expiration date of the option.

A common method of pricing options is to use the Black-Scholes Model.   That model uses a complex mathematical formula that computes the value of an option at a given point in time.  It can be applied without adjustment to both European options and American call options on stocks that do not pay dividends� and is based on a number of highly limiting assumptions such as:

Price changes on financial instruments are randomly distributed in a "log-normal" fashion.

Volatility in the underlying is constant over time.

No dividends or interest is paid during the option period.

The option is exercisable only on the expiration date.

The Black-Scholes Model assumes an efficient marketplace that recognizes and eliminates mispricing.



As a result of the above restrictive assumptions, the original Black-Scholes Model did not accurately value options on dividend-paying stock.  Therefore, the Model has been adjusted to reflect the impact of dividends.  (However, another model, the Binomial Pricing Model, more accurately values American options on dividend-paying stocks, and is therefore also used to value options).  A detailed discussion of option pricing formulas is beyond the scope of this summary.  For a complete explanation of the option pricing models, please refer to Cox and Rubinstein (1985) and Jarrow and Rudd (1983).  



In summary, it is important to recognize that the value of an option depends on the following basic variables:

Market value of the underlying

Exercise (strike) price

Standard deviation (volatility) of underlying’s returns (price)

Risk-free interest rate

Expiration date of the option

Dividends or interest payments.

The following chart summarizes the relationship between call and put options and underlying variables that determine their value.



effect of changes in variables on values�of call and put options

�Typical�Variables���As the Variable Increases, the

               Value of a:	���Call Option�Put Option��Market value of stock�+�–��Exercise price�–�+��Standard deviation (volatility) of underlying*�+�+��Risk-free interest rate†�+�–��Expiration date‡�+�+��Dividends§�–�+��Notes:

* Volatility is the main determinant of option pricing and the most difficult aspect to determine.  The higher the volatility or unpredictability of the underlying, the more valuable the option becomes to the holder because the probability increases that the option will become in-the-money.

† As interest rates increase, the time value of a call option increases because the present value of the exercise price (to be paid in the future) decreases.  This has the opposite effect on the value of a put option.

‡ European put and call options on dividend-paying stocks do not necessarily become more valuable as the time to expiration increases.

§ When dividends are declared (and the stock goes ex-dividend) on common stock, the price drops by an equivalent amount.

Valuation During the Term and At Expiration of Option Contract Term

The intrinsic value changes are easily calculated by reference to changes in the underlying.  For example, assume that the ABC’s stock price moves from $100 per share to $98 per share.  If a put option on ABC stock was acquired at a strike price of $100, the option’s intrinsic value is $2.

The time value component, not illustrated here, is basically the difference between the $2 exercise price, and its present value.  This will converge to zero as the contract reaches its maturity.  Although pricing systems will generally be providing these amounts, accountants should understand the relationships and be able to recognize if an amount just does not make economic sense.  For example, in the ABC common stock hedge, XYZ paid $15,000, representing the time value for the 6-month put option on ABC stock.  Three months into the option, it would not make sense if the time value decreased to $2,000, because the option has half its original term remaining.



Does the Contract Have Symmetric or Asymmetric Return Profiles?

An option that is at- or out-of-the-money has an asymmetric return profile.  If an option is out-of-the-money, the holder will not exercise at a loss, and the option will expire worthless if this situation continues.  This is different from futures, forwards, and swaps, which have symmetric return profiles.  Note that if an option is deep-in-the-money, it will have a symmetric return profile within a certain range.



What Are Common Risk Management Strategies of Employing This Type of Contract?  What Risk Management Strategies Are Inconsistent with the Instrument’s Return Profile?

Generally, option contracts are used to hedge a one-directional movement in the underlying commodity, foreign currency, or financial instrument.  If one wanted to hedge the entire price change in an item, an option would not be effective at accomplishing this.  In practice, rolling hedge strategies using options may accommodate adjustments to risk exposures in more than a single direction.



What Are the Major Types of Options?

Options include:



Stock (or equity) options

Foreign currency options

Options on futures

Caps, floors, and collars.

Index Options

Debt and interest rate options



Index Options

These option contracts are based on underlyings that are indexes, for example, an index fund referencing a group of stocks.  Although most index options are based on various stock indexes, there is a wide variety of other indexes that include debt and precious metals.  The most active index option is the Chicago Board of Options Exchange (CBOE) S&P 100, followed by the CBOE’s S&P 500, and the AMEX’s Major Market Index.



Why Have Index Options Become So Popular?

Index options have become popular for two reasons.



First, the cash settlement feature at the exercise of the contract enables investors to trade index options without having to take or make delivery on a group of stocks.  As a result, an investor can trade in an index without directly moving the market.  For example, an investor could close options on 500,000 shares of stock without a market impact, when trading this same amount of stock may impact the price.

The second reason is that they are options on a diversified market portfolio.  Because there are so many stocks on which options trade, few investors have the time to evaluate all of them.



Caps, Floors, and Collars

Caps, floors, collars, and variations of these instruments are options.  However, instead of being indexed to an underlying security, these options are linked to a notional principal amount and an underlying referenced interest rate.  As with other derivatives, these contracts are used to transfer risks from one entity to another.



What Is an Interest Rate Cap?  Why Is It Used?

An interest rate cap is an option with the following characteristics:

If interest rates rise above a certain level, the cap holder receives the excess of the reference interest rate over a designated interest rate level (the strike or cap rate), based on a notional principal amount.

The cap holder’s loss is limited to the premium paid to the cap writer.

The cap writer has unlimited risk from potential increases in interest rates above the specified cap rate.

A cap purchaser can use interest rate caps to limit exposure to increasing interest rates on its variable-rate debt.  For example, assume that an entity issued $100 million of variable-rate debt, and also purchased a $100 million notional principal interest rate cap (for a premium) with a strike price at 6 percent (the current rate).  Also assume that the cap is settled on a quarterly basis, its term matches the debt term, and the cap cash flow is determined using interest rate at the end of each period.  



Question:  What is the cash flow impact of a rate increase to 7 percent at the end of the first quarter.  



Answer:  The purchaser of the cap will receive $250,000 as a result of the 1 percent rate increase.  (This is calculated as $100 million x .01/4).  This cash flow will offset the higher variable-rate debt interest expense.



What Is an Interest Rate Floor?  Why Is It Used?

An interest rate floor is an option with the following characteristics:



If rates decline below a specified level, the floor holder receives cash payments equal to the excess of a given rate (known as the strike rate), over a reference rate, on a notional principal amount.

The buyer pays the writer a premium to receive this right.  The floor holder’s loss is limited to the premium paid.

The floor writer faces significant risk from potential decreases in interest rates below the specified strike rate.



A floor purchaser can use interest rate floors to limit exposure to decreasing interest rates on its variable-rate investments.  Buyers of both caps and floors are at risk if the interest rate being hedged does not correlate highly with movements in the cap’s or floor’s indexed rate.



Collars

What Is an Interest Rate Collar?  Why Is It Used?

A collar is an option that combines a cap and a floor:

The buyer of a collar acquires (long) a cap and writes (short) a floor.

The writer of a collar writes a cap and buys a floor.



For example, a bank holding a $100 million variable-rate 5-year loan would like to hedge against rate declines.  Assume interest rates are at 6 percent, and the bank buys a floor at a strike price of 6 percent and sells a cap at the identical rate, with both the cap and floor contracts specifying a $100 million notional amount.  The premium income from the cap sold offsets the premium paid for the floor.  If rates decrease below the floor, the floor provides cash inflows that offset lower loan interest income, and the sold cap is out-of-the-money.  Hence, the seller keeps the premium yet does not make payments as long as rates are below the strike rate.  If rates increase and exceed the cap strike price, the higher loan interest income offsets the cash payments on the cap, while the purchased floor does not provide cash flow.



For example, if rates increased to 7 percent in a given quarter, the bank would pay $250,000; if rates decreased to 5 percent, the bank would receive $250,000.  The cash flows will vary each quarter over the options’ terms depending on the direction of interest rates.



(Swaptions are yet another form of option.  A swaption is an option on a swap contract.  This topic will be covered after we explain swaps in the following section.)



Swaps

A swap is a forward-based contract or agreement, generally between two counterparties to exchange streams of cash flows over a specified period in the future.  

How Do I Purchase or Enter into This Type of Contract?  Is There a Cash Payment?

Swaps are agreed-upon contracts generally entered into at-the-money or with minimal cash payments.  Swap facilitators are brokers or dealers who help counterparties identify and bring prospective counterparties into contact with each other to help consummate and complete the swap.  They transact for their own account or may function as agents.



Swap dealers expose themselves to credit risk that the swap counterparties are trying to avoid.  A swap dealer prices the swap transaction to provide a return for its services and for bearing default risk.  The pricing may take the form of an up-front cash payment or be in the form of an adjustment to the rate applicable to swap payments.

Why Has the Swaps Market Grown Rapidly in Recent Years?

Over-the-counter interest rate swaps have grown from $2.5 trillion in 1990 to an estimated $25 trillion in 1997.  This growth is because the swap market provides business entities with a private, flexible, and less expensive way to manage certain types of operating activities and risks.  

The normal business operations of some firms naturally lead to certain types of commodity, interest rate, and currency risk positions that can be managed with swaps.

Firms can borrow in the form (variable or fixed-rate) that is cheapest and, or use swaps to change the characteristics of the borrowing to one that meets the firm’s specific needs.

What Characteristics of the Swap Market Distinguish It from Either the Futures or Options Market?

The major characteristics of the swap market may be summarized and contrasted with futures and exchange-traded options as follows:

Swap agreements are not necessarily standardized contracts, as are futures and exchange-traded options.  Rather, they are tailored to meet the specific requirements of the counterparties.  Futures markets trade highly standardized contracts, and exchange-traded options also have specified contract terms that cannot be altered.

Swap market transactions may involve private customized agreements between counterparties that can be kept secret.  In contrast, the major financial institutions that trade on the futures and options exchanges are readily identifiable.  This results in a certain loss of privacy.

Swaps do not trade on government-regulated exchanges.  In contrast, futures contracts trade exclusively on futures exchanges that are regulated by the Commodity Futures Trading Commission. The exchange-traded options market is highly formalized, and the Securities and Exchange Commission regulates the options exchanges.

The contract term for privately negotiated swap agreements can span any time horizon that is mutually agreeable to the counterparties.  In contrast, futures and exchange-traded options generally have a fairly short time horizon.  Most futures contracts have delivery dates from three months to three years.

What Are the Expected Cash Flows and What Economic Changes Impact These Cash Flows?

Swap cash flow payments generally are:



Based on an agreed-upon notional principal amount. The term notional is used in these transactions because swap contracts generally do not involve the exchange of principal at either the beginning or end of the contract’s term, the notable exception being currency swaps.  The notional principal represents the basis for calculating the cash flow payments to be exchanged.

Based on an agreed-upon fixed rate and a variable-floating rate.  These rates are applied to a notional amount to determine the cash flows to be paid and received by both parties.  The floating rate resets at agreed-upon intervals to the specified market rate, or basis, such as LIBOR.  In the examples discussed below, the variable rates reset at June 30, 19X1 and are effective for the payments made at December 31, 19X1.

Calculated based on the terms that the counterparties agree to, for example, the “pay fixed” and “receive variable” terms.  A counterparty’s choice of receiving or paying a fixed rate is driven by its specific risk management needs.  

The following example illustrates an application of a plain-vanilla interest rate swap.  

Example 1, the XYZ Company Cash Flow Hedge of a Variable-Rate Debt (this is Case 2 in the Cash Flow Hedge Section)

On January 1, 19X1, XYZ issued a $100 million note at LIBOR, with semi-annual payments and semi-annual variable-rate reset date.  The debt is non-callable, with a five-year term.  The current LIBOR rate is 5.7 percent.



XYZ wants to lock in an annual 6 percent fixed rate, since it expects rates to increase.  Readers may question why XYZ in this and the next example would simply not issue a fixed-rate or a variable-rate debt instrument, respectively.  Oftentimes, an entity with a low credit rating may find it more cost-effective to issue variable-rate debt and then enter into a swap to create a fixed-rate liability than to issue a fixed-rate debt in the first place.  Likewise, an entity with a high credit rating may be able to lower its cost of debt by issuing a fixed-rate debt instrument and then entering into a swap to let the interest payments float with market interest rates instead of issuing a variable-rate debt.  



XYZ enters into an interest-rate swap to pay 6 percent fixed and receive LIBOR.  The swap terms include a $100 million notional principal, a 5-year term, and semiannual variable-rate reset.  At the hedge inception, the swap is at-the-money.  This concept of an at-the-money swap will be illustrated below.



Assume that during the first 6-month interval ended 6/30/x1, interest rates increased and the new variable LIBOR rate is 6.7 percent.  This rate will be used to determine variable debt and swap payments for the following period.  The following table illustrates the swap cash flows for this hedge (a cash flow hedge).  Note how the variable-rate debt and swap amounts have reset effective for the December 31, 19X1 payments and are offsetting to achieve a net, semi-annual, interest expense of $3,000,000.



	6/30/X1	12/31/X1

Variable-rate debt	$100,000,000	$100,000,000

Variable rate	 5.7%	6.7%

Semiannual debt payment	2,850,000	3,350,000

Swap receive variable	       (2,850,000)	(3,350,000) 

Swap fixed payment	      3,000,000	     3,000,000

Net interest expense	$    3,000,000	$   3,000,000



Note how the swap has effectively locked in the annual 6 percent rate (3 percent paid semi-annually).



Example 2, Fair Value Hedge of Fixed-Rate Debt (this is Case 4 in Fair Value Hedge Section)

On January 1, 19X1, GlobalTechCo issued a noncallable, 5-year, $100 million note at 6 percent fixed interest, semiannual payment.  XYZ wants to hedge the fair value of the entire loan by converting the loan to a floating rate.



On January 1, 19X1, GlobalTechCo enters into an interest rate swap; $100 million notional principal, pay LIBOR, receive fixed 6 percent, semiannual payment and reset date.  At the hedge inception, the swap is at-the-money.  The net interest outflow is LIBOR.



The following illustrates the swap’s cash flows for the fair value hedge.  Note how the cash flows for the fixed-rate debt and swap amounts are offsetting to achieve a net interest expense that corresponds to the floating-rate LIBOR. The variable-rate payment is initially calculated at 5.7 percent annual rate, but then resets to a 6.7 percent annual rate at 6/30/x1. 



	6/30/X1	12/31/X1

Fixed-rate debt	$100,000,000	$100,000,000

Fixed rate	 6.0%	6.0%

Semiannual debt payment	3,000,000	3,000,000

Swap fixed receipt	(3,000,000)	(3,000,000)

Swap variable payment	      2,850,000	      3,350,000

Net interest expense	$    2,850,000	$    3,350,000

�

Valuation and Mark-to-Market Considerations for Swap Contracts

An easy way to understand swap valuation is to break it down into a two-part process.  Swaps may be initially priced using a present value technique and then marked-to-market using the same present value technique, or more commonly, by observing the fair values of comparably priced swaps in the marketplace. Understanding swap pricing and  swap mark-to-market valuations is important and should help you understand the swap activity you are recording.  The pricing process involves a present value calculation that is similar to but a little more complex than pricing a bond.  Although swap pricing is more involved, you should understand the process.



Swap pricing

Pricing a traditional interest rate swap is a process of determining the fixed rate in a swap that equates the present value of the fixed cash flows to the present value of the variable cash flows, discounted using the current spot rates.  The variable cash flows are determined from the forward rates implied in the  current spot rates on the yield curve.  This process must therefore take into consideration all swap contract provisions such as:



The swap term

The variable-rate basis (such as LIBOR, Prime, or Commercial Paper rate)

The variable-rate reset date 

The term structure of interest rates, including the spot rates that are used in discounting the cash flows and the implied forward rates that are used in estimating the variable-rate cash flows.



Swaps are popular in part because of the flexibility in how they can be structured.  Swap contract terms are defined as follows:



Term:  This can be any agreed-upon period.  In our cases, we used five-year terms to match the debt’s term.



Basis:  This refers to the referenced rate that determines the variable rate.  For example, in this case, we used LIBOR.  Other rates include the commercial paper rate or a spread over LIBOR.



Reset date:  This refers to the date upon which the variable swap rate will be changed to the prevailing market rate.  For example, we chose a semiannual reset date, so at June 30, 19X1 and December 31, 19X1, the variable rate to be used for the next variable-rate payment will be reset.  In this example, the LIBOR rate increased 100 basis points (1 percent) from 5.7 percent at 1/1/x1 to 6.7 percent on June 30, 19X1. 



If a comparable swap was issued in the market, we would use its fixed rate to mark to market our existing swap.



If comparable swaps do not exist or cannot be identified, a swap-pricing methodology using the following techniques may be used.



Illustrating Key Concepts for Swap Pricing



The Present Value of the Fixed and Variable Cash Flows Are Equal in an At-The-Money Interest Rate Swap

Exhibit 8 illustrates an actual swap pricing of an interest rate swap with:

A five-year term

Annual interest payments

Annual variable-rate reset dates

A LIBOR, variable-rate basis.



This was priced as of March 1998, using a brokerage firm’s pricing model.  This modeling system solved for the fixed rate that equated the present value of fixed cash inflows to the present value of the variable cash outflows ($25,182,000), discounted using the current spot rates along the current yield curve.  Therefore, the fair value of the swap is zero.  In this swap example, investors in the marketplace are indifferent between paying the fixed 5.947 percent rate on a notional amount of $100 million, or receiving the variable implied forward rates.  (Note that this example ignored broker fees and any credit-related spread differences that may be factored into the cash flows.)



EXHIBIT 8

Pricing an At-the-Money Swap

Receive-fixed amounts:�Period 1�Period 2�Period 3�Period 4�Period 5��Swap notional principal�100,000,000�100,000,000�100,000,000�100,000,000�100,000,000��Fixed rate at 5.947%�       0.05947�      0.05947�       0.05947�      0.05947�       0.05947��Receive-fixed amounts�    5,947,000�   5,947,000�    5,947,000�   5,947,000�    5,947,000���������LIBOR zero-coupon spot rate�0.05691�0.05744�0.05793�0.05830�0.05864��Present values�5,627,000�5,318,000�5,023,000�4,741,000�4,473,000��Receive-fixed present value�25,182,000�������������Pay-variable amounts:�������Swap notional principal�100,000,000�100,000,000�100,000,000�100,000,000�100,000,000��Implied forward rates�      0.05776�      0.05887�       0.05984�      0.06038�       0.06097��Estimated pay-variable amounts�   5,776,300�   5,887,000�    5,984,000�   6,038,000�    6,097,000���������LIBOR zero-coupon spot rate�0.05691�0.05744�0.05793�0.05830�0.05864��Present values�5,465,000�5,265,000�5,054,000�4,813,000�4,585,000��Pay-variable present value�25,182,000�������������Net swap present value�0������

The entity in the above cash flow hedge chose to pay the swap fixed rate because it wanted to eliminate the cash flow variability related to its variable-rate debt.  The variable-rate debt payments are offset by the swap’s variable-rate receipts.  Its net interest payment has been converted to a locked-in 6-percent fixed rate.



The entity chose to receive the fixed rate because it wanted to eliminate the fair value price change of its fixed-rate debt.  The swap fixed-rate receipt will offset the debt fixed-rate payment.  Its net interest payment has been converted to LIBOR.  A variable-rate instrument has little or no exposure to price changes due to interest rate movements (its duration is almost zero depending on the time between reset dates; this was discussed earlier under the duration topic).



2.	The Variable and Fixed Cash Flows Are Discounted at the Spot Rates Observed in the Market, as Applicable to the Period of the Cash Flow 

Exhibit 8 shows that the fixed and variable cash flows are discounted by the spot rates on the yield curve at the time when the exchange of the fixed and variable (i.e., forward rate) cash flows occur.  For example, recognize how the spot rates increase from 5.691 percent in the first period to 5.864 percent in the last period.  These rates show an upwardly sloping yield curve.  Part 1, Exhibit 4, explains why observed rates may exhibit that trend.



3.  The Expected Variable Cash Flows Are Based upon Forward Rates Expected at the Future Reset Dates

Exhibit 8 illustrated that the variable cash flows are calculated based on the notional amount of the contract, times the expected LIBOR rates, applicable to each reset date (annual in this case).  The expected LIBOR rates applicable to each period are the forward rates, calculated or “implied” from the spot rates on the yield curve, existing at appropriate times in the market.  (Remember the relationships between the spot and forward rates that existed on the yield curve presented in Part 1.)



�Comparable Marked-to-Market Swap Pricing

Once we have initially priced a swap using the fixed rate and other variables derived from the yield, we can reprice the swap in subsequent periods to mark it to market.  This may be done, for example, after market yields have changed.  We would first obtain the fixed rate that must be offered on a swap of comparable term and credit quality, either by observing the rate in the marketplace or by calculating the rate based on spot and forward rates.  We would then calculate the change in value by calculating the present value of the differences in the interest amounts related to the swaps, as explained below.  Marking to market a swap is a process that is similar to pricing a non-callable bond.  For example, in the two interest rate swap examples presented earlier, the swap fixed rate was 6 percent.  In the first example the company paid the fixed rate semi-annually, and in the second example the company received the fixed rate semi-annually.  Think of this as:

Receiving a contractual series of 10 semi-annual cash flows of $3,000,000, beginning June 30, 19X1 for the fair value hedge.



Paying a contractual series of 10 semi-annual cash flows of $3,000,000, beginning June 30, 19X1 for the cash flow hedge.



Assume that as of the end of the first period, June 30, 19X1, a comparable term interest rate swap was priced at a 7 percent fixed rate since interest rates have increased.  Nine of the original semi-annual periods are left.  



Question:  What is the cash flow impact (or gain or loss) if we assume that each company will remain in its existing swap agreement, rather than entering into a new market-rate swap for the remaining nine periods?



Answer:  The company paying the 6 percent fixed rate has locked in a 9-period benefit of the 1 percent rate difference amounting to $500,000 per period ($100 million times .01/2).  The gain is calculated as the present value of $500,000 amounts received for 9 periods at a 7 percent discount rate (assuming for simplicity that this rate approximates the applicable spot rates), or $3,804,000 (calculator keystrokes: 500,000 [PMT], 3.5 [i], 9 [n], [PV]).  Note that we used the 7 percent rate as an approximation; the correct method is to value each cash flow at the spot rate applicable to its time of receipt.  In the second swap example, the company received the 6 percent fixed rate and pays the variable rate.  Therefore it pays the extra $500,000 interest (or 1 percent rate).  This results in  a loss of $3,804,000.



This corresponds to the gain that an issuer of a 5-year, 6 percent fixed-rate, non-callable, semiannual debt with a remaining term of 54 months, would realize from the decline in the carrying value of its debt, if rates increased by 100 basis points (calculator keystrokes: 6 [PMT], 7 [i], 7.012000 [Enter], 1.012005 [f] [Price]).  This results in a price of 96.1962, equating to a 3.804 percent decline, or $3,804,000.



Question:  Assume that one period later at December 31, 19X1, the fixed rate for a comparable term swap remains at 7 percent.  What is the fair value of the swap, and explain why the pay fixed rate swap has lost value from June 30, 19X1?



Answer:  The fair value is $3,437,000, calculated as the present value of $500,000 received for 8 periods and discounted at 7 percent (calculator keystrokes: 500,000 [PMT], 3.5 [i], 8 [n], [PV]).  The swap has lost $367,000 of value because 1 less period is available to collect the 1 percent annual ($500,000 semi-annual) benefit.  The swap’s net cash receipt was $350,000, calculated as the difference between the $3,000,000 fixed-rate payment and the $3,350,000 variable-rate receipt.  Assuming that the swap is not terminated, the swap payments can be thought of as paying for the swap’s fair value over the term of the swap. For example, if the swap variable rate remains at  6.7 percent on each reset date, the $350,000 would be received for each of the remaining 7 periods. 



Does a Swap Contract Have  a Symmetric or Asymmetric Return Profile?

A swap has a symmetric return profile.  This can be seen from the case examples above, where one swap counterparty gained and the other counterparty incurred a loss of equal amounts, due to an increase in interest rates. 



What Are Common Risk Management Strategies Employing This Type of Contract?  What Risk Management Strategies Are Inconsistent with the Instrument’s Return Profile?

Swap contracts are used to hedge all price changes related to an identified hedged risk, such as interest rate or foreign currency risk.  If you wanted to hedge only one-directional changes, a swap is the wrong instrument.



Other Swap Considerations

Hedge strategies using swaps should be able to minimize hedge ineffectiveness if the hedged item has exposure that is hedgeable by traditional swaps.  Traditional swap terms are easy to structure to meet the parties’ needs.  



Question:  Can you think of swap terms that may cause ineffectiveness?



Answer:   The following swap terms may cause ineffectiveness:

Basis differences, for example, where a swap and a variable-rate debt use different index rates, such as LIBOR for the swap and the commercial paper rate for the debt.  

Different reset dates for a swap and a hedged variable-rate debt instrument.

A swap notional amount different from the hedged item’s principal amount.  This would result in a partially effective hedge.



What Is a Swaption?

A swaption is an option on a swap.  The option provides the holder with the right to enter into a swap at a specified future date at specified terms (stand-alone option on a swap) or to extend or terminate the life of an existing swap (embedded option on a swap).  This derivative has characteristics of an option and a swap.



Swaptions may be exercisable on only one date in the future, exercisable at any date in the future, or exercisable at any date after an initial period.



As with all options, the purchaser of an option is at risk only for the premium paid to enter into the contract



Although swaptions are usually structured as interest rate swaps, they may also be structured as other types of swaps, such as currency or commodity swaps.



Swaptions may be freestanding or embedded in a swap.



One application of a swaption is to hedge a deep-in-the-money embedded option, such as a call option.  For example, assume that at January 1, 1995, XYZ issued a 10-year, callable debt instrument with the following terms (this is Case 5 in the Fair Value Hedge Section):



$100 million face amount, annual payment, 9.5 percent fixed-rate debt, issued at par.



The debt is callable at the end of year 5 (January 1, 2000).



Assume that at January 1, 1999, interest rates have decreased to 6 percent for similar debt.  The embedded call option is now worth $13.9 million (present value at January 1, 1999 of $3.5 million annual savings for 5 years, discounted at 6 percent).  XYZ wants to protect the call option’s fair value in the event interest rates increase and therefore sells a swaption with the following terms:



Swaption premium paid to XYZ at January 1, 1999 is $13.9 million.



Swaption provides the buyer the right to require XYZ to enter into the following swap at expiration of swaption:

–	5-year term

–	$100 million notional principal

–	XYZ pays fixed at 9.5 percent, receives LIBOR

–	Semiannual reset.



Swaption term is 1-year term corresponding to the period during which the debt call option cannot be exercised. 



The $13.9 million value is all from the option’s intrinsic value.  One would expect that a premium would be paid for the option’s time value; however, since the option is so deep-in-the-money, the time value was calculated as having no value.



Question:  What payment would be required if the entity wanted to receive 9.5 percent fixed interest in the Exhibit 8 swap, assuming the identical yield curve?



Answer:  Exhibit 9 shows the calculated required payment of $14,731,075.  The present value of 5 annual 9.5 percent cash flows calculated on $100 million of notional principal and discounted at the spot rates applicable to the time periods of receipt is $39,913,075.  Because the present value of the variable cash flows is only $25,182,000, the market would require an additional $14,731,075 payment be made to the party agreeing to this above-market fixed rate.  With this payment, the fixed and variable cash flows are equal.  This is termed a deep-in-the-money swap.  



EXHIBIT 9

Pricing a Deep-in-the-Money Swap

Receive-fixed amounts:�Period 1�Period 2�Period 3�Period 4�Period 5��Swap notional principal�100,000,000�100,000,000�100,000,000�100,000,000�100,000,000��Fixed rate at 9.5%�           0.095�           0.095�           0.095�           0.095�          0.095��Receive-fixed amounts�   9,500,000�   9,500,000�    9,500,000�   9,500,000�   9,500,000���������LIBOR zero-coupon spot rate�0.05691�0.05744�0.05793�0.05830�0.05864��Present values�8,675,799�8,495,954�8,023,296�7,573,357�7,144,669��Receive-fixed present value�39,913,075�������������Pay-variable amounts:�������Swap notional principal�100,000,000�100,000,000�100,000,000�100,000,000�100,000,000��Implied forward rates�      0.05776�      0.05887�      0.05984�      0.06038�      0.06097��Estimated pay-variable amounts�   5,776,300�  5,887,000�   5,984,000�   6,038,000�   6,097,000���������LIBOR zero-coupon spot rate�0.05691�0.05744�0.05793�0.05830�0.05864��Present values�5,465,000�5,265,000�5,054,000�4,813,000�4,585,000��Pay-variable present value�25,182,000�������������Net swap present value payment required�

14,731,075������

Question:  The swaption premium in the fair value hedge was $13,900,000.  Why is the premium different from the calculated swap payment needed for the deep-in-the-money swap?



Answer:  The $13,900,000 swaption premium represents the present value of the $14,731,075 swap value to be entered into 1 year later discounted at 6 percent and rounded up to an even amount.  (Note that an investment-banking firm calculated the time value component of this deep-in-the-money swaption at a zero value assuming the 9.5 percent fixed rate.  At an 8 percent swap fixed rate, the time value began to have a positive value.)



Question:  What if the forward fixed rate on a 5-year interest rate swap has now increased 100 basis points?



Answer:  The swaption gives the holder the right to require the seller to enter into a 9.5 percent pay-fixed interest rate swap.  Interest rate increases will decrease the seller’s liability and decrease the holder’s swaption value.  For example, if comparable rate swaps were priced at a 9.5 percent fixed rate, the intrinsic value of the option would be zero and the option would expire worthless to the holder.  A 100-basis-point rate increase in a comparable term swap equates to a $4,100,000 gain to the seller as of December 31, 19X1 (the option’s expiration date).  This is calculated as the present value of $1,000,000 received for 5 periods discounted at 7 percent (calculator keystrokes: 1,000,000 [PMT], 7 [i], 5 [n], [PV]).  Note that in practice, each $1,000,000 cash flow would be discounted at the spot rate related to its time of receipt, but for our illustrative purposes, this method is adequate.



�Forward Rate Agreements (FRAs)

A forward rate agreement� is a contract in which two parties agree on the interest rate to be paid on a notional amount at a specified future time.  Principal amounts are agreed upon but never exchanged, and the contracts are settled in cash.  The “buyer” of a FRA is the party wishing to protect itself against a rise in rates, while the “seller” is a party protecting itself against an interest rate decline.  However, FRA’s have symmetrical risk profiles identical to swaps.  In fact, swaps are comprised of a series of FRA’s.



At the settlement date, the difference is calculated between the agreed-upon interest rate on the FRA and the reference rate specified in the contract, usually LIBOR.  That rate difference is multiplied by the agreed principal amount to determine the amount due.  If LIBOR on the settlement date is higher than the agreed rate, the buyer on the FRA receives payment of the difference from the seller; if LIBOR is lower than the agreed rate, the seller receives payment.



FRAs can be used to hedge transactions of any size or maturity and offer an alternative to interest rate futures for hedging purposes.  FRAs are not traded on commodities exchanges and therefore do not offer the liquidity or protection provided by those exchanges.  Credit risk is a primary concern because the entity usually deals directly with the counterparty and is directly at risk in the event of default by that counterparty.



We discuss the use of forward rate agreements in the frequently asked questions in the section on fair value hedges.  In this example, FRAs may be used to hedge the fair value of the first 3 years of coupon receipts of a 10-year semiannual fixed payment bond held as an investment.  In this hedge, the notional amount would correspond to the bond’s coupon amounts, and the hedging strategy would be to buy FRAs to protect against interest rate increases.



FRA Example

Question:  Let’s assume interest rates increase 100 basis points after the hedge is in place.  What is the impact of having entered into this hedge?



Answer:  The buyer of the FRA gained value because rates have increased over the agreed-upon rate.  The gain on the FRAs will offset the loss on the coupons to be received in years one through three.  To understand the loss related to the coupons, assume that we want to hedge the present fair value of 6 $10 coupon payments to be received every 6 months for the next 3 years.  Assuming interest rates are currently at 6 percent, the present value of this annuity of 6 $10 payments is $54.  If rates rose to 8 percent, the fair value would decrease to approximately $52, a $2 loss.



�

risks of derivatives�



Control Risk

This relates to losses that result from the failure (or absence) of internal controls to prevent or detect problems that hinder an end user from achieving its operational, financial reporting, or compliance objectives.



Credit Risk

This is the economic loss an end user of a contract would suffer if the counterparty fails to meet its financial obligations under the contract.  



Legal Risk

This relates to losses due to a legal or regulatory action that invalidates or otherwise precludes performance by the end user or its counterparty under the terms of the contract.



Market Risk

This relates to economic losses due to adverse changes in the fair value of the derivative due to changes in interest rates, foreign exchange rates, or other market factors.



Internal Control Considerations

Read and adopt recommendations from the Group of Thirty Report4, for example:



Have clear Board of Director approved derivative strategies.  



Train staff and implement written, clear operating procedures for trading and reporting derivatives.



Verify modeled derivative values on a random basis using independent (external) valuations.



Stress test derivatives with shifts in yield curve or related variables.  Track actual results against planned sensitivity.



Have an oversight function that is independent, knowledgeable and external to the investment department.



Implement reporting processes to identify exceptions to policies.



�GLOSSARY



At-the-money

An option is at-the-money if the price of the underlying exactly equals the strike or exercise price.



Basis risk

Basis risk refers to the risk associated with using different indexes for the hedging instrument and the hedged item.  For example, in the cash flow hedge of a forecasted borrowing in Case 3 of Section 5, 5-year Treasury note futures are used to hedge the forecasted issuance of a B-quality note.  There is basis risk in that hedge because rate movements in the 5-year Treasury note and the B-quality note will be less than perfectly correlated.  Another definition for basis risk, one commonly used in practice, is the risk attributable to uncertain movements in the spread between a futures price and a spot price.  Within that context, basis is defined as the difference between the futures price and the spot price.



Call option

An American call option provides the holder the right to acquire an underlying at an exercise or strike price, throughout the option term.  The holder pays a premium for the right to benefit from the appreciation in the underlying.



Convexity

Convexity is the rate of change of duration as yields change.  For all option-free bonds, duration increases as yields decline.  An option-free bond is said to have positive convexity.



�Cross-hedging

Cross-hedging has basis risk because the derivative and the hedged item are referenced to indexes whose changes are imperfectly correlated.



Duration

Duration provides a measure of the price sensitivity of a fixed-income security to changes in interest rates.



Forward contract

A forward contract is negotiated between two parties to purchase and sell a specific quantity of a commodity, foreign currency, or financial instrument at a specified price, with delivery and/or settlement at a specified future date.  Because a forward contract is not formally regulated by an organized exchange, each party to the contract is subject to the default of the other party.



Forward rate

For debt instruments, the forward rate refers to a future rate of interest.  It is the rate of interest between two dates in the future.  The forward rate is sometimes referred to as the implied forward rate because it is computed from, (e.g., implied by), spot rates.  The forward rate is used to compute the theoretical spot rate for periods in which an actual security does not exist.  Note that for nondebt instruments, the forward rate can be for other prices as well.



Forward rate agreement (FRA)

A forward rate agreement is a contract in which two parties agree on the interest rate to be paid on a notional amount at a specified future time.  Principal amounts are agreed upon but never exchanged, and the contracts are settled in cash.  The “buyer” of an FRA is the party wishing to protect itself against a rise in rates, while the “seller” is a party protecting itself against an interest rate decline.  



Futures contract

A futures contract is a forward-based contract to make or take delivery of a specified financial instrument, foreign currency, or commodity during a specified period, at a specified price or yield.  The contract often has provisions for cash settlement.  A futures contract is traded on a regulated exchange and as a result has less credit risk than a forward contract.



Immunization strategies

Immunization strategies track and match asset and liability duration to eliminate the effects of interest rate volatility.  As long as a portfolio’s asset and liability duration is equal, the portfolio will not change in market value (excluding credit considerations) as interest rates change, since the market value changes of the asset and liability will offset.



Index option

An index option contract is based on underlyings that are indices.  Most index options are based on various stock indices, although there is a wide variety of other indices that include debt and precious metals.



Interest rate cap

An interest rate cap is an option with the following characteristics: (a) if interest rates rise above a certain level, the cap holder receives the excess of the reference interest rate over a designated interest rate level (the strike or cap rate), based on the notional principal amount, (b) the cap holder’s loss is limited to the premium paid to the cap writer, and (c) the cap writer has unlimited risk from potential increases in interest rates above the specified cap rate.



Interest rate collar

A collar is an option that combines the strategies of a cap and a floor:



The buyer of a collar acquires a cap and writes a floor.

The writer of a collar writes a cap and buys a floor.



Collars fix the rate a variable-rate lender will receive or a borrower will pay between two levels (the cap and floor rate levels).  Collars help reduce the cost of buying outright a cap or floor.  Because a borrower or lender is usually only interested in protecting against movements in interest rates in one direction, the premium received for writing a cap or floor serves to reduce the cost of the cap or floor purchased.



Interest rate floor

An interest rate floor is an option with the following characteristics: (a) if rates decline below a specified level, the floor holder receives cash payments equal to the excess of a given rate (known as the strike or floor rate) over the reference rate, based on the notional principal amount, (b) the buyer pays the writer a premium to receive this right, and (c) the floor writer faces significant risk from potential decreases in interest rates below the specified strike rate.



In-the-money

A call option is in-the-money if the price of the underlying exceeds the strike or exercise price.  A put option is in-the-money if the strike or exercise price exceeds the price of the underlying.



LIBOR

London Interbank Offer Rate.



Notional amount

A number of currency units, shares, bushels, pounds, or other units specified in a contract to determine settlement.



On-the-run

On-the-run issues are the most recently auctioned Treasury issues for each maturity.  They are highly liquid and tend to have lower bid-ask spreads.



Off-the-run

Off-the-run issues are those Treasury issues that have been auctioned before in-the-run issues.  They tend to be less liquid and have higher bid-ask spreads.



Out-of-the-money

A call option is out-of-the-money if the strike or exercise price exceeds the price of the underlying.  A put option is out-of-the-money if the price of the underlying exceeds the strike or exercise price.



Put option 

An American put option provides the holder the right to sell the underlying at an exercise or strike price, throughout the option term.  The holder gains as the market price of the underlying falls below the strike price.



Reset date

Reset date refers to the date upon which the variable swap rate will be changed to the prevailing market rate.



Spot rate

Spot rate refers to the prevailing rate of interest on a zero-coupon instrument for a given maturity.  Spot price in the market refers to immediate, as opposed to future, delivery.



�Swap

A swap is a forward-based contract or agreement generally between two counterparties to exchange streams of cash flows over a specified period in the future.  



Swaption

A swaption is an option on a swap that provides the holder with the right to enter into a swap at a specified future date at specified terms (freestanding option on a swap) or to extend or terminate the life of an existing swap (embedded option on a swap).  These derivatives have characteristics of an option and an interest rate swap.



Underlying

A specified interest rate, security price, commodity price, foreign exchange rate, index of prices or rates, or other variable.  An underlying may be a price or rate of an asset or liability but is not the asset or liability itself.



Yield curve

Yield curve refers to the relationship between interest rates and time to maturity.  The yield curve is also referred to as the term structure of interest rates.  It is a graph of the relationship between the yield on Treasury securities or some other homogeneous group of fixed-income securities and the time to maturity.  The spot-rate term structure or spot-rate yield curve is a set of spot rates arranged by maturity.



Yield-to-maturity

Yield-to-maturity is the internal rate of return, which is the rate of interest that equates the estimated periodic future cash inflows of an instrument with its cost or cash outflows at acquisition.
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�As a result, prices for any three currencies (Yen, Deutsche mark, and U.S. dollar) must be consistent with the following relationship:

	J¥ / DM  =  J¥ / U.S.$  ×  U.S.$ / DM



�This presentation is adapted from Robert W. Kolb, 1994, Futures, Options, and Swaps (London: Blackwell Publishers) 29–33.

�In theory, an American call option is exercisable prior to its exercise date.  However, it can be shown that early exercise is never an optimal strategy.  For further discussion, refer to Hull (1997).

�Excerpts from Recent Innovations in International Banking, April 1986.

�Note: This list is adapted from a report prepared by the Financial Instruments Task Force of the Accounting Standards Executive Committee of the AICPA, “Derivatives(Current Accounting and Auditing Literature,” December 1994, pages 5–6.

4. Adapted from “Derivatives(Current Accounting and Auditing Literature,” Op. Cit., page 6.
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