Introduction 

    A swap is an agreement between two counterparties to exchange cash flows linked to two different indices at one or more dates in the future. Swaps have been used in conjunction with indices relating to interest and exchange rates as well as commodity and equity prices. With interest rate swaps, typically, the cash flows which are exchanged consist of interest payments having different characteristics but based on a common underlying or notional principal amount which in general is not exchanged. The most common ("plain vanilla") interest rate swap consists of one party undertaking payments linked to a short-term floating interest rate index such as LlBOR and receiving a stream of fixed interest payments; the other counterparty undertakes the opposite set of transactions. With currency swaps and commodity swaps the cash flows which are exchanged consist of payments indexed to interest rates (fixed or floating) in different currencies (and typically also include the exchange of the underlying principal amounts at maturity) and to prices of commodities respectively. 

    Since their inception in the early 1980s various types of swaps have come to dominate the markets for over-the-counter derivative instruments and to rival in size and depth those for futures contracts traded on organized exchanges. The key parties to swap transactions are commercial and investment banks, though probably all major financial market participants have been counterparties to some form of swap. Swaps have evolved from being initially linked to new issue activity in the capital markets, particularly the Euro-bond   market, to being a more general instrument for financial risk management. This evolution has been accompanied by growing sophistication in the techniques utilised and by the development of new related financial instruments, such as caps, floors and swaptions. At the same time, the basic swap transactions have become increasingly standardised, with two-way prices for swaps of various maturities being quoted by major commercial and investment banks and posted by brokers. 

The purpose of this paper is to examine the valuation or pricing of interest rate swaps, specifically in the US dollar market. The first section provides a brief overview of the structure of the interest rate swap market and summarises some of the explanations which have been given for its growth. 

    The second section describes the main features of standard interest rate swaps, the principal market conventions and the pricing relationships with other closely substitutable financial instruments. Swaps are derivative instruments and their pricing is bounded by that of other financial transactions. In particular, Euro-dollar futures and new issues of fixed interest rate bonds can be used to obtain a structure of interest rate payments similar to that offered by swaps. However, like many other derivative instruments, arbitrage pricing may be difficult or imperfect, with the result that risk elements enter the pricing of swaps. The third section considers several potential explanatory factors for the prices of swaps when arbitrage is not perfect. 

    The remainder of this study examines the relationship between the pricing of US dollar interest rate swaps and other financial variables. The fourth section describes the statistical properties of a sample of interest rate swap spreads with different maturities in order to compare them with those of other commonly traded financial instruments. The fifth section outlines a model for the pricing of swaps in terms of other economic variables and provides evidence on the different factors which influence the pricing of swaps with various maturities. 

http://www.bis.org/publ/econ35.htm
What is an interest rate swap?
(i) An interest rate swap is a contractual agreement entered into between two counterparties under which each agrees to make periodic payment to the other for an agreed period of time based upon a notional amount of principal. The principal amount is notional because there is no need to exchange actual amounts of principal in a single currency transaction: there is no foreign exchange component to be taken account of. Equally, however, a notional amount of principal is required in order to compute the actual cash amounts that will be periodically exchanged. 
Under the commonest form of interest rate swap, a series of payments calculated by applying a fixed rate of interest to a notional principal amount is exchanged for a stream of payments similarly calculated but using a floating rate of interest. This is a fixed-for-floating interest rate swap. Alternatively, both series of cashflows to be exchanged could be calculated using floating rates of interest but floating rates that are based upon different underlying indices. Examples might be Libor and commercial paper or Treasury bills and Libor and this form of interest rate swap is known as a basis or money market swap. 
(ii) Pricing Interest Rate Swaps 
If we consider the generic fixed-to-floating interest rate swap, the most obvious difficulty to be overcome in pricing such a swap would seem to be the fact that the future stream of floating rate payments to be made by one counterparty is unknown at the time the swap is being priced. This must be literally true: no one can know with absolute certainty what the 6 month US dollar Libor rate will be in 12 months time or 18 months time. However, if the capital markets do not possess an infallible crystal ball in which the precise trend of future interest rates can be observed, the markets do possess a considerable body of information about the relationship between interest rates and future periods of time. 
In many countries, for example, there is a deep and liquid market in interest bearing securities issued by the government. These securities pay interest on a periodic basis, they are issued with a wide range of maturities, principal is repaid only at maturity and at any given point in time the market values these securities to yield whatever rate of interest is necessary to make the securities trade at their par value. 
It is possible, therefore, to plot a graph of the yields of such securities having regard to their varying maturities. This graph is known generally as a yield curve -- i.e.: the relationship between future interest rates and time -- and a graph showing the yield of securities displaying the same characteristics as government securities is known as the par coupon yield curve. The classic example of a par coupon yield curve is the US Treasury yield curve. A different kind of security to a government security or similar interest bearing note is the zero-coupon bond. The zero-coupon bond does not pay interest at periodic intervals. Instead it is issued at a discount from its par or face value but is redeemed at par, the accumulated discount which is then repaid representing compounded or "rolled-up" interest. A graph of the internal rate of return (IRR) of zero-coupon bonds over a range of maturities is known as the zero-coupon yield curve. 
Finally, at any time the market is prepared to quote an investor forward interest rates. If, for example, an investor wishes to place a sum of money on deposit for six months and then reinvest that deposit once it has matured for a further six months, then the market will quote today a rate at which the investor can re-invest his deposit in six months time. This is not an exercise in "crystal ball gazing" by the market. On the contrary, the six month forward deposit rate is a mathematically derived rate which reflects an arbitrage relationship between current (or spot) interest rates and forward interest rates. In other words, the six month forward interest rate will always be the precise rate of interest which eliminates any arbitrage profit. The forward interest rate will leave the investor indifferent as to whether he invests for six months and then re-invests for a further six months at the six month forward interest rate or whether he invests for a twelve month period at today's twelve month deposit rate.
The graphical relationship of forward interest rates is known as the forward yield curve. One must conclude, therefore, that even if -- literally -- future interest rates cannot be known in advance, the market does possess a great deal of information concerning the yield generated by existing instruments over future periods of time and it does have the ability to calculate forward interest rates which will always be at such a level as to eliminate any arbitrage profit with spot interest rates. Future floating rates of interest can be calculated, therefore, using the forward yield curve but this in itself is not sufficient to let us calculate the fixed rate payments due under the swap. A further piece of the puzzle is missing and this relates to the fact that the net present value of the aggregate set of cashflows due under any swap is -- at inception -- zero. The truth of this statement will become clear if we reflect on the fact that the net present value of any fixed rate or floating rate loan must be zero when that loan is granted, provided, of course, that the loan has been priced according to prevailing market terms. This must be true, since otherwise it would be possible to make money simply by borrowing money, a nonsensical result However, we have already seen that a fixed to floating interest rate swap is no more than the combination of a fixed rate loan and a floating rate loan without the initial borrowing and subsequent repayment of a principal amount. The net present value of both the fixed rate stream of payments and the floating rate stream of payments in a fixed to floating interest rate swap is zero, therefore, and the net present value of the complete swap must be zero, since it involves the exchange of one zero net present value stream of payments for a second net present value stream of payments. 
The pricing picture is now complete. Since the floating rate payments due under the swap can be calculated as explained above, the fixed rate payments will be of such an amount that when they are deducted from the floating rate payments and the net cash flow for each period is discounted at the appropriate rate given by the zero coupon yield curve, the net present value of the swap will be zero. It might also be noted that the actual fixed rate produced by the above calculation represents the par coupon rate payable for that maturity if the stream of fixed rate payments due under the swap are viewed as being a hypothetical fixed rate security. This could be proved by using standard fixed rate bond valuation techniques. 
http://home.earthlink.net/~green/whatisan.htm

CBOT Interest Rate Swap Futures: Pricing and Risk Modeling Basics

Description
    Swap futures employ an internal rate of return formula to express the fixed rate of a forward starting swap as the price of a 6% coupon bond. Upon expiration the contract is cash settled to the rate on Reuters ISDAFIX3 page, which is determined by a survey of swap dealers polled at 10:00 a.m. Chicago Time and posted at 10:30 a.m. Chicago Time.

Key Benefits
   The CBOT’s Swap future complex reduces operational and regulatory risks associated with the increasing size of outstanding OTC interest rate derivatives.

· Swap futures reduce the heavy administrative cost of trading plain vanilla swaps by aggregating all outstanding trades into a single line item.     

· The guarantee of the CBOT clearing services provider mitigates credit risk by serving as the ultimate counterparty to all trades, making CBOT Swap futures comparable to the strongest credits in the OTC market. 

Pricing & Risk Modeling
    Fair value of a swap future contract can be computed with just three pieces of data:  Treasury Yield + Swap Spread + Forward Start (difference in yield between the forward starting swap and a spot swap).  The resulting yield determines the contract price when inserted into the settlement formula.

Settlement Formulas:
5-yr: $100,000*(6/r+(1-6/r)*(1+r/200)-10)
10-yr:  $100,000*(6/r+(1-6/r)*(1+r/200)-20)

Likewise the DV01 of the contract is defined as the price difference that occurs when a ½ basis point is added and subtracted from the underlying swap yield and inserted into the settlement formula.

Pricing Example:
Treasury Yield + Swap Spread + Forward Start = Underlying Swap Yield
4.865 + .54 + .0124 = 5.4174 
Inserting this yield into the 10-year settlement formula returns a fair value of 104-14.5

DV01 Example:
5.4174 +/- .005 = 5.4224 & 5.4124, which returns swap prices of 104-13.24 & 104-15.75, this price difference in ticks multiplied by $31.25 gives us a DV01 of $78.52 per contract. 

For more information on CBOT Swap futures, contact:
Steve Dayon, CBOT Business Development, 312-435-7225

    The content in this presentation is proprietary to the Board of Trade of the City of Chicago, Inc. (“CBOT”), and may not be disseminated to any third parties without the express written permission of the CBOT.  While the information contained in this presentation is believed to be reliable, it is intended for purposes of information and education only and is not guaranteed by the CBOT as to accuracy, completeness, nor any trading result, and does not constitute trading advice or constitute a solicitation of the purchase or sale of any futures or options.  The Rules and Regulations of the Chicago Board of Trade should be consulted as the authoritative source on all current contract specifications and regulations.

© 2006 Board of Trade of the City of Chicago, Inc. ALL RIGHTS RESERVED.

http://www.cbot.com/cbot/pub/cont_detail/0,3206,1070+37416,00.html

Interest rate swap

From Wikipedia, the free encyclopedia

Jump to: navigation, search
    In the field of derivatives, a popular form of swap is the interest rate swap, in which one party exchanges a stream of interest for another party's stream. These were originally created to allow multi-national companies to evade exchange controls. Interest rate swaps are normally 'fixed against floating', but can also be 'floating against floating' rate. A single-currency 'fixed against fixed' rate swap would be theoretically possible, but since the entire cash-flow stream can be predicted at the outset there would be no reason to maintain a swap contract as the two parties could just settle for the difference between the present values of the two fixed streams. Because one party would be definitely at a disadvantage in such an exchange, that party would decide not to enter into the deal. Hence, there are no single-currency 'fixed versus fixed' swaps in existence. If there is an exchange of interest rate obligation, then it is termed a liability swap. If there is an exchange of interest income.

    Interest rate swaps are often used by firms to alter their exposure to interest-rate fluctuations, by swapping fixed-rate obligations for floating rate obligations, or vice versa. By swapping interest rates, a firm is able to alter its interest rate exposures and bring them in line with management's appetite for interest rate risk.
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  Swaps' Basic Forms

    A swap is an agreement to exchange a sequence of cash flows over a period of time in the future in the same or different currencies. Mainly used for hedging various interest rate exposures, they are very popular and highly liquid instruments. Although there are hundreds of types of swaps, some of the very basic swap types are

Fixed - Float (same currency) Party P pays/receives fixed interest in currency A to receive/pay floating rate in currency A indexed to X on a notional N for a tenor T years. For example, you pay fixed 5.32% monthly to receive USD 1M Libor monthly on a notional USD 1 mil for 3 years. Fixed-Float swaps in same currency are used to convert a fixed/floating rate asset/liability to a floating/fixed rate asset/liability. For example, if a company has a fixed rate USD 10 mio loan at 5.3% paid monthly and a floating rate investment of USD 10 mio that returns USD 1M Libor +25 bps monthly, and wants to lockin the profit as they expect the USD 1M Libor to go down, then they may enter into a Fixed-Floating swap where the company pays floating USD 1M Libor+25 bps and receives 5.5% fixed rate, locking in 20bps profit.


Fixed - Float (different currency) Party P pays/receives fixed interest in currency A to receive/pay floating rate in currency B indexed to X on a notional N at an initial exchange rate of FX for a tenor T years. For example, you pay fixed 5.32% on the USD notional 10 mio quarterly to receive JPY 3M Tibor monthly on a JPY notional 1.2 bio (at an initial exchange rate of USDJPY 120) for 3 years. For Nondeliverable swaps, USD equivalent of JPY interest will be paid/received (as per the Fx rate on the FX fixing date for the interest payment day). Note in this case no initial Exchange of notional takes place unless the Fx fixing date and the swap start date fall in the future. Fixed-Float swaps in different currency are used to convert a fixed/floating rate asset/liability in one currency to a floating/fixed rate asset/liability in a different currency. For example, if a company has a fixed rate USD 10 mio loan at 5.3% paid monthly and a floating rate investment of JPY 1.2 bio that returns JPY 1M Libor +50 bps monthly, and wants to lock in the profit in USD as they expect the JPY 1M Libor to go down or USDJPY to go up(JPY depreciate against USD), then they may enter into a Fixed-Floating swap in different currency where the company pays floating JPY 1M Libor+50 bps and receives 5.6% fixed rate, locking in 30bps profit against the interest rate and the fx exposure.


Float - Float (same currency, different index) Party P pays/receives floating interest in currency A Indexed to X to receive/pay floating rate in currency B indexed to Y on a notional N for a tenor T years. For example, you pay JPY 1M Libor monthly to receive JPY 1M Tibor monthly on a notional JPY 1 bio for 3 years.

   In this case, company wants to lockin the cost from the spread widening or narrowing. For example, if a company has a floating rate loan at JPY 1M Libor and the company has an investment that returns JPY 1M Tibor+30 bps and currently the JPY 1M Tibor = JPY 1M Libor +10bps. At the moment, this company has a net profir of 40 bps. If the company thinks JPY 1M tibor is going to come down or JPY 1M Libor is going to increase in the future and wants to insulate from this risk, they can enter into a Float float swap in same currency where they pay JPY TIBOR +10 bps and receive JPY LIBOR+35 bps. with this, they have effectively locked in a 35 bps profit instead of running with a current 40 bps gain and index risk. The 5bps difference comes from the swap cost which includes the market expectations of the future rates in these two indices and the bid/offer spread which is the swap commission for the swap dealer.


Float - Float (different currency) Party P pays/receives floating interest in currency A indexed to X to receive/pay floating rate in currency A indexed to Y on a notional N at an initial exchange rate of FX for a tenor T years. For example, you pay floating USD 1M Libor on the USD notional 10 mio quarterly to receive JPY 3M Tibor monthly on a JPY notional 1.2 bio (at an initial exchange rate of USDJPY 120) for 4 years.

To explain the use of this type of swap, consider a US company operating in Japan. To fund their Japanese growth, they need JPY 10 bio. the easiest option for the company is to issue debt in Japan. As the company might be new in the Japanese market with out a well known reputation among the Japanese investors, this can be an expensive option. Added on top of this, the company might not have appropriate Debt Issuance Program in Japan and they might lack sophesticated treasury operation in Japan. To overcone the above problems, it can issue USD debt and convert to JPY in the FX market. Although this option solves the first problem, it introduces two new risks to the company:
1. FX risk. If this if this USDJPY spot goes up at the maturity of the debt, then when the company converts the JPY to USD to pay back its matured debt, it receives less USD and suffers a loss.
2. USD and JPY interest rate risk. If the JPY rates comes down, the return on the investment in Japan might go down and this introduces a interest rate risk component.

The first exposure in the above can be hedged using long dated FX forward contracts but this introduces a new risk where the implied rate from the FX spot and the FX forward is a fixed rate but the JPY investment returns a floating rate. Although there are several alternatives to hedge both the exposures effectively without introducing new risks, the easiest and the most cost effective alternative would be to use a Float-Float swap in different currencies. In this, the company raises USD by issuing USD Debt and swaps it to JPY. It receives USD floating rate(so matching the interest payments on the USD Debt) and pays JPY floating rate matching the returns on the JPY investment.


Fixed - Fixed (different currency) Party P pays/receives fixed interest in currency A to receive/pay fixed rate in currency B for a term of T years. For example, you pay JPY 1.6% on a JPy notional of 1.2 bio and receive USD 5.36% on the USD equivalent notional of 10 mio at an initial exchange rate of USDJPY 120.

Consider the following illustration in which Party A agrees to pay Party B periodic interest rate payments of LIBOR + 50 bps (0.50 %) in exchange for periodic interest rate payments of 3.00 %. Note that there is no exchange of the principal amounts and that the interest rates are on a "notional" (i.e. imaginary) principal amount. Also note that the interest payments are settled in net (e.g. if LIBOR + 50 bps is 1.20 % then Party A receives 1.80 % and Party B pays 1.80 %). The fixed rate (3.00 % in this example) is referred to as the swap rate.

Trading An interest-rate swap is one of the more common forms of over-the-counter derivatives. It is the most widely used derivative in terms of its outstanding notional amount, but it's not standardized enough and doesn't have the properties to easily change hands in a way that will let it be traded through a futures exchange like an option or a futures contract.

   Valuation and Pricing

The present value of a plain vanilla (i.e. fixed rate for floating rate) swap can easily be computed using standard methods of determining the present value of the components. The swap requires from one party a series of payments based on variable rates, which are determined at the agreed dates of each payment. At the time the swap is entered into, only the actual payment rates of the fixed leg are known in the future, but forward rates (derived from the yield curve) are used as an approximation. Each variable rate payment is calculated based on the forward rate for each respective payment date. Using these interest rates leads to a series of cash flows. Each cash flow is discounted by the zero-coupon rate for the date of the payment; this is also sourced from the yield curve data available from the market. Zero-coupon rates are used because these rates are for bonds which pay only one cash flow. The interest rate swap is therefore treated like a series of zero-coupon bonds.

This calculation leads to a PV. The fixed rate offered in the swap is the rate which values the fixed rates payments at the same PV as the variable rate payments using today's forward rates. Therefore, at the time the contract is entered into, there is no advantage to either party, and therefore the swap requires no upfront payment. During the life of the swap, the same valuation technique is used, but since, over time, the forward rates change, the PV of the variable-rate part of the swap will deviate from the unchangeable fixed-rate side of the swap. Therefore, the swap will be an asset to one party and a liability to the other. The way these changes in value are reported is the subject of IAS 39 for jurisdictions following IFRS, and FAS 133 for U.S. GAAP.
   Credit Risk

   Credit Risk on the swap comes into play if the swap is in the money or not. If one of the parties is in the money, then that party faces credit risk of possible default by another party. This is true for all swaps where there is no exchange of principal.

  Marking to Market

   The current valuation of securities in a portfolio. Debt Security Traders mostly use this in order to visualize their inventory at a certain time.

Swaps are also traded at a fixed rate as apposed to par. so when the par rate is 3% if the payer wants to pay 3.5% i.e 50Bps over a cash payment is made to compensate for this.

  Market Size

The Bank for International Settlements reports that interest rate swaps are the largest component of the global OTC derivative market. The notional amount outstanding as of December 2006 in OTC interest rate swaps was $229.8 trillion, up $60.7 trillion (35.9%) from December 2005. These contracts account for 55.4% of the entire $415 trillion OTC derivative market.
Users

   Fannie Mae

Fannie Mae uses interest rate derivatives to, for example, "hedge" its cash flow. The products it uses are pay-fixed swaps, receive-fixed swaps, basis swaps, interest rate cap and swaptions, and forward starting swaps. Its "cash flow hedges" had a notional value of $872 billion at December 31, 2003, while its "fair value hedges" stood at $169 billion (SEC Filings) (2003 10-K page 79). Its "net value" on "a net present value basis, to settle at current market rates all outstanding derivative contracts" was (7,712) million and 8,139 million, which makes a total of 6,633 million when a "purchased options time value" of 8,139 million is added.

What Fannie Mae doesn't want is for example a wide "duration gap" for a long period. If rates turn the opposite way on a duration gap the cash flow from assets and liabilities may not match, resulting in inability to pay the bills on liabilities. It reports the duration gap regularly in its (8-K Regulation FD Disclosure), see earlier 10-K's for charts and more information (Investor Relations: Annual Reports & Proxy Statements). (Dec 1999 - Dec 2002 duration gap) , (2003 gap).

http://en.wikipedia.org/wiki/Interest_rate_swap
Bond prices and interest rates

an LBO supplement, September 1996

When interest rates rise, the prices of outstanding bonds fall; when rates fall, prices rise. Though this relation might not seem obvious at first, the reasons are fairly simple.

Take this example. Say the U.S. government sells Treasury bonds when prevailing market interest rates are 8%. So, a bond with a face value of $1,000 on issue would pay $80 a year in interest - usually in two half-yearly installments of $40. But if market interest rates were to rise to 10%, then who would want to buy such a bond? So, the market price of the bond would have to fall to a level where that fixed $80 annual payment were the equivalent of a 10% annual yield - in this case, the price would have to fall to $800, so that the annual $80 payment would equal 10% of the purchase price of the bond. (Obviously, this matters only if the holder of the bond wants to sell it in the open market; if he or she wants to keep the bond to maturity, the price fluctuations exist only on paper.) Since bond prices are usually expressed at a percent of face (or "par") value, the price of the bond would be quoted at 80.

Conversely, if market interest rates were to fall to 6%, the price of the bond would rise to $1,333.33 - or 133 11/32 in market jargon. U.S. stock and bond markets don't use decimal pricing. Stock prices are usually quoted in eighths of a point, though sixteenths and even thirty-seconds are used for some low-priced shares; bond prices are usually quoted in thirty-seconds.

Things are actually a bit more complicated than this. A buyer who paid $800 or $1,333 for a bond and held it to maturity would get a return of $1,000 in principal. The buyer who paid a premium would have a capital loss, and the one who bought the bond at a discount from its face value would have a capital gain. So that deviation of market value from face value would have to enter into any calculations of ultimate yield ("yield to maturity," in the jargon). But these simplified examples are enough to illustrate the basic principle of why bond prices move in the opposite direction of interest rates.

When combined, price changes and interest payments are referred to as total return. Someone who bought a bond when interest rates were 8% and held it for a year as they fell to 6% would get not only the 8% interest yield, but a 33% capital gain, for a total return of 41% - not bad for a year's "work." But someone who bought a bond at 6% and held it as rates rose to 8% would suffer a sharp capital loss. Since interest rates rose for most of the period from the early 1950s through the early 1970s, the capital losses far outweighed the interest payments - and that's before adjusting for the corrosive effects of inflation. It's no wonder that rentiers, poor dears, christened bonds "certificates of confiscation" in the late 1970s. But since rates peaked in the early 1980s, bondholders have done marvelously well, enjoying one of the greatest long-term bull markets in the modern history of credit.

Most bond market players do not hold bonds to maturity; in fact, the average holding period of a thirty-year U.S. Treasury bond is only about thirty days. Most bond traders are trying to make money on changes in bond prices; they like the interest payments, of course, but what they're really after is the speculative changes in prices. Despite the stodgy reputation of bond markets, a holdover from the old days when they really were sleepy, they're now among the most vigorous speculative markets in the world.
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