In the securities industry, the two types of securities most commonly mentioned are equity securities and debt securities.  Equity securities represent partial ownership of a corporation, and thus carry certain rights of ownership including but not limited to voting rights and corporate dividends.  The vast majority of equity securities are traded as shares of common or preferred stock on exchanges and over-the-counter markets all over the world.   Equity securities generate income for their owners in the form of dividend payments, but mostly through capital gain.  Equity securities represent the type of security (not contract) whose potential for growth is the greatest.

Debt securities are something entirely different.  Debt securities represent a loan of capital to a corporation, government, agency, NGO or municipality.  They are issued as bonds, bills, paper, notes, zeroes and floaters; for simplicity’s sake we will refer to debt securities as “bonds.”  In the United States, bonds are issued by four main types of entities; Municipalities, the US Government, Agencies and Corporations.  Bonds trade and are issued a little differently than equity securities.  They do not include voting rights, as do common shares of stock, but they trump common shares on any entity’s repayment schedule.  They do not feature dividend payments, but instead are paid a fixed (or, at times, floating) rate of interest called a “coupon.”  Unlike equities, they are issued with finite life spans; intuitively a loan of capital must eventually be repaid.  The point at which the original capital loan that forms a debt security is repaid is called its “maturity.”  Maturities range from 6 days to 30 years and beyond.  For investors, bonds represent a more efficient way to conserve capital than equities; a bond is more likely to mature prior to the issuer defaulting than a stock is to maintain its original purchase amount at time of resale.  The vast majority of bonds trade on over-the-counter markets, which is to say that most do not trade on an established exchange but are traded across networks of buyers and sellers.  

Because bonds pay a coupon rate, prevailing interest rates provide the most powerful force of supply and demand in bond markets.  Bonds issued at a coupon below that of the prevailing interest rates are traded at a discount; conversely, bonds that are issued at a coupon above that of the prevailing interest rates are sold at a premium.  In short, the reason for this is to allow the investor to recoup the difference between rates in the form of capital gains when the bond matures or to allow the seller to take advantage of supply and demand in the markets by collecting a premium for an issue whose coupon is above the prevailing rate of interest.  Additionally, many bonds are issued with “call features” that allow for the issuer to buy back the debt on a fixed date at the face amount, ending the coupon payments for the investor.  Most commonly, bonds will be callable at par over a fixed interval (annually, semi-annually, quarterly), though some municipal bonds contain “extraordinary call features” that allow for the issue to be called at any time after a specified date.

Let us now familiarize ourselves with some characteristics of bonds that will help us to analyze the structure and purpose of some derivative products associated with them.  Duration is “a measure of the approximate sensitivity of a bond’s value to rate changes…the approximate percentage change in value for a 100 basis point change in rates.”
  It is a tool that analysts and traders use to measure the sensitivity of a bond to interest rate fluctuations and market risk.  Duration can be represented on a graph by drawing a tangent line from a point on the price-yield curve of a bond (finding f’ of the price/yield function at a point), which Fabozzi, Buetow and Johnson illustrate in detail in “The Handbook of Fixed Income Securities.”
  There are three generally accepted ways to express the duration of a fixed income security.  The first of these is called modified duration, which is “the approximate change in a bond’s price for a 100 basis point change in yield assuming that the bond’s expected cash flows do not change when the yield changes”  (author’s italics).
  The second is called effective duration, which is a measure for duration “in which recognition is given to the fact that yield changes may change the expected cash flows.”
  The third method is embedded in the calculation for modified duration, and is called “Macauley duration,”
 named for the researcher who first identified the measure.  We will use effective duration, when we speak of durations henceforth, because, as Fabozzi, Buetow and Johnson astutely point out, the formula “misleads the user because it masks the fact that changes in the expected cash flows must be recognized for bonds with embedded options.”
  Convexity is a measure used to approximate the difference between the market price of a bond and the duration-estimated price of a bond, and can be expressed as either “modified” or “effective”; from this point hence when we refer to convexity we will be referring to the “effective convexity” of a bond.

The derivative contract that forms the basis for most other contracts connected to fixed income products is a futures contract.  A futures contract bears many structural similarities to a forward contract.  Dr Neil Chriss notes the differences:

Futures contracts are based on the same principle as forward contracts: They are binding agreements to exchange assets on a future date.  The major difference between the two is that futures contracts are standardized and are traded on exchanges through clearinghouses that act as intermediaries between both sides.

The difference between trading mechanisms for equities and bonds provides a telling parallel here.  As noted before, bonds are traded primarily through over-the-counter markets in which buyers and dealers negotiate bids and, for a long time, spreads went largely unregulated.  Forwards in this case, are traded similarly to bonds in over-the-counter markets; futures contracts are traded in a way more closely resembling equities, across organized, transparent and heavily regulated exchanges.

Due in large part to the fact that forwards and futures contracts are some of the most inherently simple derivative products, their uses in the fixed income world can be explained simply.  Because forwards and futures are simply contracts written to deliver a fixed asset at a fixed price on a fixed date, they can be written to derive their value from any asset we see fit.  Party A could write a derivative contract, for example, to deliver a fichus plant on a fixed date at a fixed value.  Now, the challenge here would be one of making a market for this contract; generally fichus plants do not increase or decrease in value over time, which would make finding someone to wager on its future value quite difficult.  More to the point, however, is that a future or forward contract can be written on any prevailing rate (e.g. LIBOR
), yield (on say, a 90 day Treasury Bill), currency or market condition (the shape of the yield curve, for example).  For ease of analysis, we will refer to forwards and futures (and later caps and floors) as either in-the-money or out-of-the-money based on their strike price (or rate, or yield, or whatever the case may be) from this point hence.  

Throughout the course of this paper derivative products will be described, for continuity of interpretation, as a “package of forward contracts.”
  The concept of a package of forward contracts will be a useful one in the exploration of hedging against interest rate risk, because, on an intuitive level, of a package of contracts allowing the parties involved to exchange interest payments is very similar to allowing the holder of a security to put back or buy from another party at a fixed rate.  Immediately henceforth, we will explore swap agreements as a collection of forward contracts because “the pricing of an interest-rate swap will then depend on the price of a package of forward contracts with the same settlement dates and similar indices”
 and because “in one transaction an entity can establish a payoff equivalent to a package of forward contracts.”

A swap agreement is, in essence, an agreement between two parties similar to a forward or a future contract.  The difference is that the terms of a swap agreement govern a stream of payments rather than the delivery of a fixed asset.  A swap agreement consists of a “floating rate payer”
 and a “fixed rate payer.”
  The fixed rate payer will, then pay a fixed rate of interest to the floating rate payer, while the floating rate payer will pay a floating rate of interest to the fixed rate payer.  The floating rate will be determined by a prevailing index or rate such as LIBOR, the Fed Funds rate or the prime rate.  Swap agreements carry many of the same descriptive features of a bond; “the date that the counterparties agree to the swap is called the trade date…the date that the swap stops accruing interest is called the maturity date.  The settlement date refers to the actual date on which cash flows are exchanged.”

Swap agreements, much like forward and futures contracts, are derivative products that have a wide range of applications, not only across the securities trading world but also into corporate finance, investment banking, and institutional asset management.  Swaps are routinely written and traded with respect to the yield curve for fixed income instruments through which parties “agree to exchange payments based on the difference between interest rates at two points on a given yield curve.”
  Swaps are also written and traded based on rates in the equity world, given a swap agreement in which “cash flows that are swapped are based on the total return on some stock market index and an interest rate (either a fixed rate or a floating rate).”

Perhaps the most dynamic area in which swap agreements are employed currently is that of swaptions, which Fabozzi notes are “representative of the new class of second-generation derivative products.”
  Swap agreements with embedded option contracts have a wide array of uses, many of which, since the markets around these instruments are so young, have yet to be developed.  In their current state, swaptions are typically “options to pay or receive a predetermined rate in exchange for LIBOR at some time in the future.”
  They have most extensively been applied in the market for callable bonds; 

Much of the current activity in swaptions has been fueled by an arbitrage between the swaption and callable bond markets.  Historically, investors have not demanded full compensation for call options embedded in corporate bonds.  Hence corporations can issue callable debt and then effectively strip off the embedded call option by writing a swaption, thereby lowering the all-in cost of the debt.

This strategy is noted in the passage above in the context of corporate debt, though, at least in its theoretical form, could be employed by municipalities and agencies issuing debt as well.  Additionally, there could be some very exciting work on the horizon in efforts to regulate and give some measure of transparency to the markets for swap options.

In order to explicate some of the similarities, as well as some of the differences between equity options and fixed income options, it is important to keep in mind that fixed income derivatives are designed to hedge against interest rate risk much more so than equity derivatives, which of course are designed to hedge against market risk.  In the equity world, a call option is written to allow the buyer (the long position) to purchase a security at a fixed price, despite surrounding market conditions.  The buyer (long position) of course, has the right, not the obligation to purchase the security at the time of expiry or before.  The writer (short position) has the obligation to sell the security should the buyer choose to exercise.  Consider briefly the writer of an uncovered call position who, in adverse conditions (a bullish market), will offset his losses only by the strike price of the position.  If the investor is managing the risk associated with a floating rate instrument, they would use an interest rate cap, which is an instrument used to “create an upper limit on the cost of floating-rate liabilities.  If the market rate exceeds the strike rate of the cap on the settlement date, the seller of the cap pays the difference.”
  Much like a traditional put or call contract, a cap carries a premium “paid by the purchaser to the seller of the interest-rate agreement at the inception of the contract”
 and a strike “rate at which the cash flows will be exchanged between the purchaser and the seller of the customized interest-rate protection instrument.”

An interest rate floor will function in a similar fashion to a cap.  It carries similar features to a cap, including a strike price (rate) and a premium.  The differences lie in the overall market conditions the instrument would be attempting to hedge against, and the asymmetric design of the instruments themselves.  An interest rate floor will protect rates of return on a variable-rate investment in bullish bear market conditions (as rates are on their way down) just like an interest rate cap hedges against ballooning payments in bearish bond market conditions (as rates are on their way up).  

In bullish interest rate scenarios, where the asset returns are subject to erosion, the seller of the floor pays the buyer the difference between the strike rate of the floor and the value of the underlying index, adjusted for the days in the settlement period to compensate for the loss in asset coupon.

In this scenario, the floor is “analogous to buying a strip of call options.”
  Much like we have shown that interest rate caps are similar in some regards to short call positions, an interest rate floor shows similarities to a long call position.  The instrument will prevent, within the bounds of the contract, interest rates from affecting the underlying; restricting the price the investor could be forced to pay in conjunction with the underlying.

Much like in the equity world, fixed-income derivatives range from the simple contract to a complex basket of credit-spread derivatives and beyond.  Hedge funds, broker-dealers and clever traders and portfolio managers across all markets are continuously pushing the bounds of derivatives research, which naturally could fill thousands upon thousands of pages.  We will conclude our analysis of fixed-income derivative instruments with an examination of the collar and the corridor, with a specific bent towards some of their more familiar cousins on the equity side.

An interest rate collar will incorporate “the purchase of a cap to hedge a floating rate liability at a higher strike rate and the sale of a floor at a lower strike rate to offset the cost of purchasing the cap.”
  Intuitively, then, if the payment on the floating rate instrument rises beyond the cap, the writer of the cap must pay the difference between the capped rate and the floating rate.  This allows the holder to hedge against excessive payments in bullish markets for equities or bearish markets for bonds.  The added interest rate protection of the floor allows the holder to receive at least the coupon rate specified by the floor.  This device bears a close resemblance to a spread in the equity world, with the only difference being that, in the case of a collar, one position is short, whereas a spread incorporates two long positions.  

An interest rate corridor, on the other hand, bears a striking resemblance to a split in the equity world.  A split, essentially, involves taking either a long call and long short position or a short call and short put position in a particular underlying security.  An interest rate corridor instructs the investor to “buy a cap at a particular strike rate and sell a cap at a higher strike rate, reducing the cost of the lower strike cap and hedging the interest expense of a floating-rate liability.”
  If the rate of the floating rate instrument rises above the cap, the investor will make floating rate payments only above the cap, which will be offset by the premium paid in to the investor from writing their short position.  

This cursory investigation into the structure and applications of several garden variety fixed income derivative instruments has yielded several conclusions.  The first of these is that fixed income derivatives generally do not seem to be the tools of the common investor.  To this point, this author is not aware of any entrepreneurial themed advertisements from investment houses like Charles Schwab or TD Waterhouse centered on adding caps, collars or corridors to the average portfolio.  Chances are slim anyone is calling to “Talk to Chuck”
 about credit default swaps.  Second is that fixed income derivatives seem ill suited to the speculative activities for which equity derivative contracts are often used.  Most of the instruments investigated thus far have been designed to hedge against or enhance returns when leveraged against credit risk or interest rate risk.  These two conclusions place these instruments in the province of portfolio managers, institutional fund managers, hedge funds and the like, which begs the question: How effective can fixed income derivative products be in diversifying and mitigating risk inherent in managing a portfolio of fixed-income securities?  Is the investor better served investing in a managed portfolio of bonds and fixed income derivatives, or a portfolio designed to track an index and allow the efficiencies of the market to function as a natural hedge?  To answer this question, we will briefly examine the different types of risk to which a portfolio of fixed income securities could be exposed, 
  A portfolio designed to track an index of fixed-income securities will not replicate every asset contained in the index.  

Hence, this approach is also called the full replication approach.  In the bond market, however, such an approach is very difficult to accomplish and very costly to implement.  Many bonds in the index were issued years ago, and are consequently illiquid.  Many bonds were also issued when interest rates were significantly different from current rates.  Today’s holders may be unwilling to incur a gain or a loss by selling their bonds to an index fund.

Rather, the portfolio will mimic as many risk factors in the index as possible in order to afford the investor the protection of the index, while avoiding any unnecessary risk or expense from excessive transaction costs.  The key sources of risk, according to Lehman Brothers Fixed Income Research, are “yield curve, swap spreads, volatility, investment grade spreads, treasury spreads, credit and agency spreads, systematic risk, idiosyncratic risk, and credit risk.”
  Intuitively, skilled fund managers can use swaps and futures to hedge against yield curve risks, credit risk and systematic risk.  The only way, though, to protect against systematic risk and idiosyncratic risk is to attempt to diversify it away.  It is in this area that fixed income derivatives fall short.  No derivative product, no matter how elaborate in design, can truly capture market exposure the way a well designed index portfolio can.  In the estimation of Kenneth E Volpert, Senior Portfolio Manager at The Vanguard Group, a portfolio manager looking to derivatives to simulate beta exposure for a portfolio will inevitably be disappointed with the results.  
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