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II. Learning Goals

1. Distinguish between forward and future contracts.
2. Understand how a futures transaction is conducted.
3. Identify information that can be found in a futures quote.
4. Understand what option contracts are.
5. Examine information found in an options quote.
6. Know the main regulators of futures and options markets.
7. Describe an interest rate swap.
8. Understand caps, floors, and collars.
9. Identify the biggest derivative securities markets globally.
III. Chapter in Perspective

This is the final chapter that introduces securities markets. Derivatives are contracts whose value is linked to and derived from something else.  The ‘something else’ is usually a security, a portfolio or an index.  Derivatives may be used for different purposes.  For instance, mortgage backed derivatives are often created to improve the marketability of existing loans, thereby improving a FI’s liquidity.  The primary purpose of most derivative markets is to reallocate risk from parties who do not wish to bear some or all of the risk arising from their underlying lines of business (hedgers) to other parties who are willing to bear the risk (speculators).  Most derivatives involve significant amounts of leverage; this allows hedgers to reduce risk on large spot positions without incurring large hedging costs.  The leverage also allows speculators to potentially earn large rates of return (or generate large losses).  In this chapter, readers are introduced to the characteristics and uses of forward contracts, futures markets, options, swaps and interest rate options.  The Black-Scholes option pricing model is relegated to the appendix, which may be omitted without loss of continuity in the text.  The focus of the chapter is on terminology, the participants and the functioning of the markets, rather than on hedging.  Hedging with derivatives is covered in Chapter 23.
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V. Teaching Notes

1. Derivative Securities: Chapter Overview

Derivatives have a long and somewhat checkered history.  For instance, options were banned in Europe after the tulip bulb crisis of yore.
  Although commodity futures have a long history in the U.S., options were not widely traded until the development of the Black-Scholes Option Pricing Model in the early 1970s.  In modern times derivatives have developed as the need to manage the risk of a given commodity or exposure grew.  For instance, currency futures were introduced by the International Monetary Market (IMM), a subsidiary of the Chicago Mercantile Exchange (CME), as the collapse of the Bretton Woods Agreement led to higher currency volatility.  Interest rate derivatives were created after the Fed stopped targeting interest rates in 1979. As stock trading grew, stock index derivatives were introduced in the early 1980s and listed option contracts were eventually added for additional stocks.  With the extreme increases in short term interest rates in the early 1980s, institutions became interested in swaps to manage interest rate risk.  In the 1990s, credit risk derivatives were created that pay the holder if the credit risk on an underlying asset increases.  Enron was a major trader in credit risk derivatives.  Trading gains from these derivatives were used to help mask losses on other business lines at Enron.

Banks are major players in derivative markets, particularly in certain OTC derivatives and in mortgage backed securities.  Derivatives usage among banks however is limited to the largest 1,420 banks and 91% of derivatives held by banks are written by just 4 banks.  Derivative securities held by banks peaked in 2011 at $243.9 trillion and had fallen to $192.9 trillion in March 2016.  Much of the drop is due to increased regulations and clearing requirements that add to costs. 
Derivatives are now traded on electronic exchanges.  Eurex (a European exchange) launched a fully electronic exchange (in Chicago no less) offering futures and options on U.S. T-notes and T-bonds as well as contracts on Euro interest rates. The CME’s electronic trading platform, Globex, allows extended hours of trading.  Electronic trading now dominates traditional pit trading by a wide margin.
Derivatives share part of the blame for problems in the financial crisis, particularly credit derivatives.  Since 2000 the FASB has required derivatives gains and losses be marked to market to increase transparency.  Huge losses on derivatives during the crisis will lead to additional regulations but the details of the regulations are not yet fully known. 

2. Forwards and Futures

a. Spot Markets

A spot contract is a contract for immediate payment and delivery.  Settlement is usually within two to three business days.

b. Forward Markets

A forward contract is a contract for future payment and delivery (beyond two or three days) but the terms of the future transaction are determined when the contract is initiated. Hedgers enter into forward agreements to lay off risks created by their existing spot positions or future commitments.  FIs agree to take the opposite side of the contract as the customer for a fee and to earn the bid-ask spread.  Forward contracts can specify interest rates on future borrowings as well as prices on specified assets.  A forward rate agreement (FRA) is a forward contract for loans that fixes the interest rate today on a loan that will be originated in the future.
Forward contracts are custom arrangements negotiated by the buyer and seller. Both parties are at risk if the counterparty fails to perform as promised; hence, both parties should evaluate the creditworthiness of the counterparty.  If the counterparty is not known to the bank, collateral may be required.
A credit forward is a new type of forward agreement that allows the buyer to hedge against an increase in default risk on a loan or other credit contract.  Banks are common buyers of credit forwards and insurance companies have been the major sellers.

c. Futures Markets

Futures contracts are exchange traded. The CME and the New York Futures Exchange are examples of futures markets.  Membership seat prices on the CME as of July 2016  were offered at $575,000, although leases were appreciably less (www.cmegroup.com).  Note that the CME and the CBOT merged to form the CME Group.
 According to the FIA Annual Volume Survey, 15.89 billion in futures contracts were traded worldwide in 2016, a new record high.  Futures trading is increasing while the amount of options trading has been declining since 2011.  This is mostly because equity derivatives trading is declining and options predominate in equity derivatives. 
A buyer of a futures contract (long position) incurs the obligation to pay the extant futures price at the time the contract is purchased.  Payment is made at contract maturity in exchange for receipt of the underlying commodity.  A seller of a futures contract (short position) incurs the obligation to deliver the underlying commodity at contract maturity in exchange for receiving the futures price that was outstanding at the time the contract was enacted.  Most futures contracts do not result in delivery; indeed some contracts do not even allow delivery.  The long position is eliminated by selling the same contract.  The clearinghouse nets the position (1 long and 1 short) to zero. Likewise, the short seller simply purchases the same contract and the clearinghouse nets their position to zero.  

Teaching Tip: Because of the lack of delivery futures contracts are really bets on the price movements of the underlying commodity.  The purchaser (seller) of a futures contract agrees to receive (pay) any increase in the value of the underlying commodity and agrees to pay (receive) any decrease in value between contract origination and termination.

The amount of open interest on a contract is the amount of long (short) positions that have not executed offsetting trades.  Open interest is useful as a measure of liquidity on the contract.

On a forward contract, no cash is paid or received until contract maturity.  Buyers and sellers of futures contracts however must post an initial margin requirement (IMR) to enter into a futures deal. The IMR is usually set at about 3%-5% of the face value of the contract, depending on the volatility of the underlying commodity and whether there are daily price limits on the futures contracts.  Participants must also maintain minimum margin requirements called the maintenance margin requirement (usually about 75% of the IMR).  Futures contracts are marked to market daily, which means that gains or losses on the contracts are realized daily.  This may require additional cash outlays if the customer’s margin falls below the minimum required.

For example:

Suppose an investor purchases the June CBOT 30 year T-bond contract when it is priced at 98’16.  The investor is technically agreeing to purchase $100,000 face value T-bonds (the contract size) at contract maturity in June and is agreeing to pay 98 16/32% of $100,000 or $98,500.  As of 2014 the initial margin requirement (for speculators) was $2,530 and the maintenance margin requirement was $2,300 (Source www.cmegroup.com).  
Margin account transactions resulting from marking to market (long position):

	Long in contract

	Marking to Market

	
	Settle
	Underlying Value
	Price Change
	Margin Acct

	OPEN
	
	$98,500.00 
	
	$2,530.00 

	Mon.
	98’10
	$98,312.50 
	($187.50)
	$2,342.50 

	Tues.
	97’00
	$97,000.00 
	($1,312.50)
	$1,030.00 

	   MARGIN CALL (beneath $2,300) add cash =  
	$1,500.00 

	
	
	
	
	$2,530.00 


Teaching Tip:  Marking to market may require the hedger to pay additional cash into their margin account even though offsetting spot gains have not yet been realized.  Banks are willing to make short term loans to hedgers, such as farmers hedging a crop, to provide the necessary liquidity.  Nevertheless, the requirement to mark to market daily can be onerous and may require the hedger to exhibit both financial and psychological staying power as futures losses may have to be realized before spot gains.

The exchange (clearing corporation) guarantees payment for both parties in a futures contract so that counterparty default risk is not a concern and principles will not normally know the opposing party in the contract.  Margin requirements, price limits, position limits and daily marking to market limit the risk to the exchange.  If the underlying spot volatility increases, exchanges are quick to impose stricter requirements.

Teaching Tip: Why delivery is not an issue on futures contracts:

An investor goes long in a futures contract with a $100,000 face value (F = futures price, S = spot price at time = 0 (today) or time = T at expiration)
Suppose F0 = $110,000 but at contract expiration ST = $108,000. The seller of the pounds could sell the pound spot and receive $108,000 and the seller has already gained $2,000 from the daily marking to market.  The invoice price is adjusted to $108,000 and the net proceeds to the seller are $110,000, the same as if no delivery occurred.
Suppose an investor goes short in a futures contract at F0 = $110,000, but at contract expiration ST = $112,000. The buyer of the pounds (the long side of the contract) could buy the pound spot and pay $112,000 and the (buyer) has already gained $2,000 from the daily marking to market so the net cost to the buyer is $110,000.


Futures contracts are highly standardized in terms of contract size, maturity, price quotations and specifications of the deliverable security if any.  Interest rate contracts with the highest amount of open interest include the Eurodollar, Eurolibor, Short Sterling, T-note and T-bond contracts.  The euro, yen and the S&P500 contracts are among the highest in open interest for currency and stocks respectively.

Traditional futures trading uses an open outcry auction where traders communicate with each other via oral communications (usually shouted) and a variety of hand signals.  As of 2008, futures contracts on the Intercontinental Exchange (ICE Futures U.S.)  have only traded electronically. In July 2015 the CME closed all pit trading except for trading of S&P500 contracts. Electronic trading is cheaper, allows more rapid order execution, global access to trading and extended trading hours.
Types of traders include:

Professional traders: 

· Position traders that maintain positions in a contract for longer than a day,
· Day traders that liquidate their positions by the end of the day,
· Scalpers who hold positions only a matter of minutes and attempt to profit from either very small price changes or the bid-ask spread.  Scalpers who hold their positions for more than 3 minutes typically lose.

Teaching Tip: Day traders and position traders often use proprietary models to estimate which way they believe prices will move. They normally will not disclose their trading models.
Similar to the NYSE, floor brokers process public orders to buy and sell.

Example futures quote:

30 year T-bond contract quote sheet on the CBOT website in June 2014 was:

	
	
	
	
	
	
	
	

	
	Last
	Change
	Prev Settle
	Open
	High
	Low
	Volume

	Jun 2014
	136’18
	-0’01
	136’19
	136’16
	136’30
	136’00
	3,244

	Sep 2014
	135’25
	0
	135’25
	135’23
	136’06
	135’05
	342,159


June is the near term contract.  The contract size is for $100,000 face value T-bonds and the price quotes (Last, Open, High, Low, Close and Previous Settle) are percentages of face value where the price quotes are in 32nds, although the minimum price quote is now ½ of a 32nd.  For example 136’18 is 136 18/32% of $100,000 or $ $136,562.50.  Typically only the nearer term contracts in most futures are actively traded.
3. Options

Unlike futures and forwards, options give the holder the right, but not the obligation, to either buy or sell the underlying commodity at a fixed price called the exercise or strike price.  American style options may be exercised at any time up to contract expiration.  European options can only be exercised at maturity.  Some options on the S&P500 and some currency options are European style.  Note that the style has nothing to do with trading location. A buyer may prefer European style options because they are typically cheaper than American options.

a. Call options

A call option provides the right to buy the underlying commodity.  The call buyer must pay the option premium (C) to the call writer.  The option buyer may exercise the option and purchase the underlying spot commodity by paying the exercise or strike price (X). The option has intrinsic value if the underlying spot price (S) is greater than X.  In this case the option is said to be ‘in the money.’ If at expiration S > X, the option will be exercised, if not the option expires worthless.  In either case, the initial call price C is a sunk cost.

Call options will not normally be exercised prior to maturity unless the underlying commodity pays a large enough cash flow prior to maturity, even if they are in the money.  This is so because the option is worth more “alive” (unexercised) than “dead” (exercised); the option has both time value and intrinsic value.  The time value is forfeited if the option is exercised.  An option holder wishing to terminate their option position could simply sell the option instead of exercising it.  Mathematically, this is equivalent to stating that C > Max (0, S-X) for a call prior to maturity.

Purchasing a call option is a bullish strategy that makes money if the underlying commodity price rises.  Writing a call is a neutral or bearish strategy.  Buying a call is a limited loss strategy with a potentially unlimited gain, writing a call is the opposite.

Teaching Tip: Options are wasting assets, their time value erodes as expiration approaches.  Option prices are also directly related to the level of underlying spot price volatility. Thus, buying an option is a bet that either a) the spot price will increase enough to offset the loss in time value and/or b) the spot price volatility will increase enough to offset the loss in time value.

Teaching Tip: Comparing a call option with a spot position.

Suppose an at the money American style Swiss franc (Sfr or CHX on quote sheets) call option has the following terms:

Exercise price 1Sfr = $0.655       
Option Premium = 2¢/Sfr
Contract size = 62,500 Sfr     

Expiration = 90 days

· This option gives the buyer the right to purchase 62,500 Sfr at any time within the next 90 days at an exercise (or strike) price of 62,500 Sfr ( $0.655/Sfr = $40,937.50.  

· The price the option buyer must pay to obtain this right (the premium) is 62,500 Sfr ( $.02/Sfr = $1,250.  Assuming the buyer holds the option to just before expiration for simplicity, the investor’s profit diagram is:
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This option position does not appear very risky due to the limited loss feature of the option, but it is actually riskier than a spot position.  Why?

· To compare to the option to a spot position you would have to consider an equivalent dollar amount invested ($40,937.50) or buying 32.75 option contracts ($40,937.50/$1,250).  In the option position, you have only a few months for the currency to move or you stand to lose 100% of $40,937.50.

Teaching Tip: An investor can purchase at the money, in the money, or out of the money calls.  In the money calls will have a larger potential dollar loss but a lower breakeven than out of the money calls.  Out of the money calls are more likely to result in a loss, but may yield high percentage rates of return if the commodity price increases significantly.

Teaching Tip: To go from a long call to a written call position simply flip the call graph vertically upside down.  The maximum loss will become the maximum gain and the positive slope line will have a negative slope.  To go from a call position to a put position with equivalent terms, flip the graph horizontally.

Teaching Tip: A majority of options expire worthless and many institutions write calls to generate additional income to improve their current period rate of return.  

b. Put options

A put option provides the right to sell the underlying commodity.  The put buyer must pay the option premium (P) to the put writer.  The option buyer may exercise the option and sell the underlying spot commodity by delivering the commodity in exchange for the exercise or strike price (X). The option has intrinsic value if the underlying spot price (S) is less than X.  If at expiration S < X the option will be exercised, if not the option expires worthless.  In either case the initial put price P is a sunk cost.

Similar to calls, put options will not normally be exercised prior to maturity unless the option is deep in the money. 

Purchasing a put option is a bearish strategy that makes money if the underlying commodity price falls.  Writing a put is a neutral or bullish strategy.  Buying a put is a limited loss strategy with a potentially large gain, writing a put is the opposite.

Long Put

Profit

        





Teaching Tip: The profit diagram of any option position (or any option hedge) can be found from a profit table as below, where 0 = time of put purchase, T = contract expiration.  The breakeven is found by setting the profit to zero and solving for ST.  These tables and the associated graphs are excellent teaching tools.
	

BUYING a PUT

	Profit Table
	ST < E
	ST > E

	-P0
	-P0
	-P0

	+PT
	E- ST
	0

	= Profit
	E – ST - P0
	-P0

	Breakeven
	ST = E - P0
	


If ST does not appear in the profit equation, the profit graph is a straight line, whereas if ST is present the sign on ST indicates the slope (positive or negative) of the line.

Writing a put

Profit

        





	WRITING a PUT

	Profit Table
	ST < E
	ST > E

	+P0
	+P0
	+P0

	-PT
	-(E- ST)
	0

	= Profit
	ST – E + P0
	+P0

	Breakeven
	ST = E - P0
	


c. Option Values

The intrinsic value of a call option is the maximum of zero or S-X.
The intrinsic value of a put option is the maximum of zero or X-S.
An option also has time value because the option’s returns are asymmetric.  An out of the money option that has not yet expired may yet wind up in the money, an in the money option may wind up further in the money.  If not, the option is simply not used.  As a result, normally an option is worth more than its intrinsic value.  The option’s time value is calculated as the option premium minus the intrinsic value.  

Teaching Tip: The time value is representative of the right to purchase the security or not, depending upon whether it is profitable to do so.  It literally represents the probability that the commodity price will increase and move the option further in the money.  Time value is greatest for an at the money option. For deep out of the money options, the time to expiration provides little likelihood that an option will be exercised; for deep in the money options, the ability to not exercise the option has little value.

Other variables include:

· (: The greater the standard deviation of the value of the underlying security the greater the option’s value.  This is because the option is a right that can be used if profitable and not used if it is not desirable.  
· Risk free rate (Rf):  The greater the risk free rate the higher (lower) the value of a call (put) option, ceteris paribus.  This is because buying a call is an alternative to buying stock on margin.  The cost of buying stock on margin is increased by higher interest rates, making the call alternative more valuable.  Buying a put is an alternative to shorting the underlying stock and investing the proceeds at Rf.  With a higher Rf the put alternative is relatively less valuable.

· Time to expiration:  Generally, the longer the time period until expiration the greater the option’s value.

d. Option Markets

The value of exchange traded option contracts outstanding was about $51 trillion in March 2017.  The number of options contracts traded worldwide in 2016 was over 9.33 billion, down about 10% from the prior year according to the FIA Annual Volume Survey.  From modest beginnings in 1973 with the Chicago Board Options Exchange (CBOE), the world’s first market dedicated to options, option trading has grown worldwide.  In the U.S. options are traded similarly to futures in trading pits at open outcry auctions.  In 2000, the CBOE introduced hand held computers that greatly accelerated order execution.
· Options on individual common stocks and stock indexes are popular today for both hedgers and speculators.  Hedgers may use long put options or written call options on individual stocks or indexes to hedge a long stock position. Stock index options are cash settled and the major S&P500 contract is a European option.  Index options allow the investor to hedge systematic risk and partial hedges can be used to adjust a portfolio’s beta up or down.  

Listed stock option contracts are for 100 shares. An AMR options quotes can be used to illustrate:

Example January AMR options quote:

	AMR
	Underlying stock price $8.79

	Expiration
	
	Call
	Put

	
	STRIKE
	LAST
	VOLUME
	OPEN INTEREST
	LAST
	VOLUME
	OPEN INTEREST

	May
	6.00
	3.30
	12
	578
	0.45
	20
	4175

	Jan
	7.50
	1.30
	60
	17062
	0.15
	138
	58909


The May call is in the money and the call premium is $3.30 * 100 = $330.  The intrinsic value of the call (S-X) is ($8.79 - $6.00) * 100 = $279.  The time value of the call is $330 - $279 = $51.  An investor would not exercise this call because that would be throwing away the $51 time value.  The May put is out of the money and the put’s intrinsic value (X-S) is 0.  Note that the put still has time value however equal to $0.45 * 100 = $45.  Notice that the closer to the money option has much higher open interest.  
· Options exist on futures contracts as well.  The buyer of a call (put) option on a futures contract has the right, but not the obligation, to purchase (sell) a futures contract at the exercise price.  Options on futures are popular because it is often cheaper to deliver the futures contract rather than the underlying commodity.  The futures contract is typically more liquid than the underlying spot and more information about supply and demand for futures may be available than can be easily found for the underlying commodity or security.
· The Philadelphia Options Exchange offers several popular currency options contracts.  Options are available for the euro, British pound, Japanese yen, Australian dollar, Canadian dollar and the Swiss franc.
· Options may be used to limit default risk as well. Credit spread options and digital default options are two examples:

· Credit spread call options may be used to provide a payoff in the event of a loan default.  A credit spread call option pays the holder if the default risk premium or yield spread on a specified benchmark bond of the borrower increases above some exercise spread.  

· A digital default option pays a stated amount, usually the par on the loan or bond in the event of a default on the underlying credit.

4. Regulation of Futures and Options Markets

· The Commodity Futures Trade Commission (CFTC) is the main regulator of futures contracts and options on futures contracts.  The CFTC seeks to eliminate trading abuses and prevent market manipulation.

· The Securities Exchange Commission (SEC) regulates options on stocks and stock indexes.
· The bank regulators have guidelines for institutions to follow.  A bank must have internal hedging guidelines and policies. The bank must have derivatives trading limits and must disclose large positions that could materially affect the bank. Regulators can mandate a bank hold more capital to offset risk from derivatives positions. The financial crisis revealed that regulators had not required sufficient capital to back banks’ off balance sheet derivative activities.  

· Until the Dodd-Frank Act neither the SEC nor the CFTC directly regulated OTC derivatives.  Under the new law most OTC derivatives are required to be traded on an exchange and as such would come under the purview of the SEC and CFTC.  Moreover, bank regulators will presumably continue to tightly regulate bank usage of derivatives.   New trade reporting, clearing and trading rules are now in force for more than 90% of OTC derivatives.
5. Swaps

A swap is an agreement whereby two parties agree to pay each other specified cash flows for a set period of time.  They are custom designed contracts primarily used to hedge currency and/or interest rate risk.  Interest rate swaps, currency swaps, credit risk swaps, commodity swaps and equity swaps comprise the major types.  

a. Interest Rate Swaps

According to the Bank of International Settlements (www.bis.org), as of late 2016 the notional principal of interest rate swap contracts outstanding was $275.2 trillion.  Interest rate swaps are by far the largest single component of the OTC derivatives market. The US dollar is the largest component of single currency interest rate swaps at $92.0 trillion followed by the euro at $73.4 trillion.  Note that the notional principal amounts overstate the significance of the interest rate swap market since these amounts are NOT swapped.  The market value of the interest rate swap market is a better measure of the true size and in 2016 the market value was $8.9 trillion.
In a plain vanilla interest rate swap one party agrees to pay a fixed interest rate on a given notional principal to the counterparty, and the counterparty agrees to pay a variable rate of interest on the same notional principal.  Swap maturities range from a few months to many years.  The party making a fixed interest payment may be called the swap buyer, whereas the party making a variable payment may be called the swap seller.  Principal is not normally exchanged; hence the term notional principal designates only the amount used to calculate the dollars of interest paid.  Only net payments are actually transferred. 

An institution that has too many rate sensitive liabilities relative to its holdings of rate sensitive assets is at risk from an interest rate increase (the typical position of a mortgage lender that is funding the mortgages with deposits).  This FI may seek a swap where the FI agrees to pay a fixed rate of interest in exchange for receiving a variable rate of interest.  See the swap diagram below. If their own liability costs rise with rising interest rates, the swap payments received will also rise but their swap outflows are fixed.  Thus, profitability is protected from an interest rate change.  Large money center banks are often willing to serve as a counterparty to a bank or thrift in need of a swap.  The intermediary banks may also act as brokers by finding a suitable counterparty. 


The term RSA is equal to rate sensitive assets, RSL is equal to rate sensitive liabilities, FRA and FRL are fixed rate assets and liabilities respectively. Rate sensitive assets and liabilities are those whose income or cost will change over some planning period if interest rates change and fixed rate accounts will not.  Any gains or losses to both banks should now be limited because both wind up with equal amounts of rate sensitive assets and liabilities after including the effects of the off balance sheet swap. Any profit changes due to the swap should be at least roughly offset by offsetting changes in costs and rates of return on the balance sheet. 

Credit risk exposure on a swap is less than on a loan since no principal is involved and only net interest payments are at risk but credit risk is still present.  The agent bank may guarantee swap payments for a fee.

b. Currency Swaps

Currency swaps may be used to hedge mismatches in the currency of a FI’s assets and liabilities or other commitments.  As of late 2016 the notional principal of currency swap contracts outstanding (adjusted for double counting) was $20.9 trillion according to the BIS.  Note that most currency swaps do involve swapping principal.
Fixed for fixed currency swaps involve a swap of principal and interest between two parties at a fixed rate of exchange. 

· Fixed for floating currency swaps can be used to hedge both currency and interest rate exposure simultaneously.  

Teaching Tip: For example, a U.S. firm might have a British subsidiary that is earning pounds.  Suppose the subsidiary is not well known and cannot procure pound financing at an acceptable cost, so the parent arranges variable rate dollar loans.  The U.S. parent is now at risk if the pound declines because a depreciating pound will make repaying the dollar loans more expensive. Moreover, the loans are variable rate and cannot be fully hedged with forward contracts because of the changing outflow amounts.  The parent may arrange a swap with a counterparty where the British subsidiary agrees to pay a fixed rate of interest (and principal when due) in pound sterling in exchange for receiving a dollar denominated variable rate of interest (and principal).

c. Credit Swaps

BIS data indicates that credit swaps grew rapidly before the financial crisis and in 2016 there was an estimated $9.9 trillion in notional principal on credit default swaps or CDS for short. This number has been declining from its peak at $62 trillion in 2007.  Losses on mortgage related CDS written by Lehman Brothers and AIG led to the insolvency of these firms. Central clearing houses have now been created for both Europe and the U.S.  The major problem with the CDS market was the lack of collateral and capital to back the promise to pay in the event of a default.  Clearinghouses can reduce or eliminate counterparty risk by requiring margin sufficient to back the net value of the contract. These contracts are also employing more standardized terms. 
There are two types of CDS.  In a Total Return CDS, one party pays either a fixed or a variable rate of interest to the seller and the counterparty makes floating rate payments representing the total return (interest and principal value changes) on an underlying credit instrument.  Values of the total return CDS respond to more than changes in underlying default risk.  In a Pure CDS the protection buyer will make a fixed periodic payment to the protection seller and the protection seller will pay the protection buyer if a credit event occurs.
  If the CDS is cash settled the protection seller will pay the buyer the drop in price of the reference entity credit.  If the CDS is physical settled the buyer delivers the underlying bond or loan, and the seller pays the par value of the security.  Since no economic tie is required between the protection buyer and the reference entity credit the notional principal outstanding on CDS can be far larger than the underlying credit.  Protection sellers can generate premium income with only a minimal upfront capital requirement if the seller has a strong credit rating.  This leads to the possibility of the creation of an excessive amount of CDS.  The top sellers of CDS have been hedge funds seeking additional income, although insurers have been net sellers as well.  If either the protection seller’s credit standing or the reference entity’s credit rating drops, the buyer may require more collateral which can pressure sellers financially.  In early 2008 during the financial crisis the costs of this type insurance rose dramatically. For instance, the cost to insure against a Citigroup debt issue default increased from $9,700 in June 07 to $72,000 in January 2008 to $190,000 in March 2008, reflecting the greater probability of default (source follows).
 
Credit swaps allow a loan originator to shift the risk of a loan default to a swap seller. This may allow more credit formation and generate faster economic growth, but it may also lead to an erosion of underwriting standards.  This undoubtedly occurred prior to the financial crisis of 2007-2008 and was a significant cause of the problems that ensued in mortgages.  These contracts provide updated default information that may be more timely than ratings provided by credit ratings agencies, although there is debate on how accurate CDS prices are at conveying default probabilities accurately. From the bank’s perspective a CDS may allow the lender to maintain a relationship with a good corporate customer but not bear all the default risk of a loan. The CDS market allows transference of the loan risk to other third parties such as insurance companies and may allow for more loans to be made. 
d. Swap Markets

Swap dealers greatly facilitate the market for swaps.  Large commercial banks and investment banks are the primary swap dealers.  Swap dealers usually guarantee payments on both sides of the swap (for a fee).  Dealers book their own swaps and keep a ‘swap book’ to facilitate management of their net payment obligations.  Regulators have worried that the swap market is largely unregulated and some of the specific terms of swap agreements may not be publicly available. Since the swap market involves U.S. banks, swap market activities are indirectly regulated through the normal bank regulatory process.  The Basle accord also specifies capital requirements to offset the risks associated with swaps. Most of the rules on swaps are now in place and most are cleared through an exchange although some will not be required to be centrally cleared but higher margin requirements will be required.
Teaching Tip:

The SEC and the CFTC generally parse out regulatory responsibility for different types of financial contracts and securities.  For instance, the SEC regulates single name, loans and narrow-based security index swaps while the CFTC regulates swaps based on broad-based security indexes. 
6. Caps, Floors and Collars

Caps, floors and collars are options on interest rates.  The majority of these contracts have between 1 and 5 year maturities, although some have longer expirations.
· Cap: A cap is an OTC call option on interest rates.  Conceptually, it may also be thought of as a put option on bond prices.  If interest rates rise above a specified minimum (the strike “price” or “cap rate”), the seller of the cap pays the buyer the difference between the market interest rate and the strike interest rate times the notional value.  Settlement (payment) dates may be at the end of contract, annually, or at other times negotiated by the parties.  

· Floor: A floor is an OTC put option on interest rates.  Conceptually, it may also be thought of as a call option on bond prices.  If interest rates fall below a specified minimum (the strike “price” or “floor rate”), the seller of the floor pays the buyer the difference between the strike and the market interest rate times the notional value. 

· Collar: A collar is a simultaneous position in a cap and a floor.  If a FI is at risk from rising (falling) interest rates they may wish to buy a cap (floor).  To offset some of the cost of purchasing the cap (floor) the FI may simultaneously sell a floor (cap).  

7. International Aspects of Derivative Securities Markets

The global OTC derivatives market is huge, and dwarfs the size of exchange traded contracts.  According to the BIS, at the end of 2016 there was $482.9 trillion worth of OTC contracts outstanding compared to $84.3 trillion in exchange traded contracts.  Interest rate contracts are the predominate type.  Securities in the  U.S. markets and the euro and U.S. dollar are the most common bases for derivatives.
	Summary of Text Table 10-11 & 10-12
	Amounts of OTC Global Derivative Securities

	
	

	Contract
	8-Jun
	16-Mar
	% Growth

	Total OTC
	$683,814 
	$492,911 
	-28%

	Currency Contracts
	$62,983 
	$70,446 
	12%

	Interest Rate Contracts
	$458,304 
	$384,025 
	-16%

	Equity Linked Contracts
	$10,177 
	$7,141 
	-30%

	Amounts of Exchange Traded Global Derivative Securities  (Bill $)

	Futures Contracts
	$28,631.70 
	$25,443 
	-11%

	Option Contracts
	$55,655.00 
	$47,564 
	-15%


Many of the amounts have declined since their 2008 levels due to the financial crisis and increased regulations that ensued.
Although the U.S. derivatives markets are the largest and many contracts involve the U.S. dollar, the European derivatives markets are growing and the euro currency is also involved in many interest rate and currency swaps.  In many years the amount of interest rate swaps that are denominated in euros actually exceeds that of dollars. As emerging markets become larger and more sophisticated we can expect to see additional growth in derivatives around the world. 
Appendix 10: Black-Scholes Option Pricing Model (available on Connect or from your McGraw-Hill representative)
The Black-Scholes model is notoriously difficult to explain to students.  The model is


C = S(N(d1) - E((e-rf(T)(N(d2)    
Black-Scholes Model


d1 =
{Ln(S0/E) + [(r+((²/2))](T}/((((T)









(How far have to go + Normal Return)/ Standard Error

d2 = d1 - ((((T)

C = the call option’s price

S = the underlying asset price

E = Exercise price of the option

(2 = Continuous annual variance of the underlying spot price

r = continuously compounded annual risk free rate

N(dx) = value of the cumulative normal density function for the value d1 or d2 respectively.  In Excel N(dx) can be found using the Normsdist function.

Conceptually, d1 and d2 measure the probability that the option will wind up in the money.

The assumptions of the model include:

· Constant (
· Constant r

· Lognormal probability distribution of asset prices

· The spot asset has no cash flows prior to the option’s expiration, or early exercise is not allowed.

· Frictionless, perfect capital markets.

Suppose you have a European call option on a stock with 90 days to maturity.  The continuously compounded risk free interest rate is 5%.  The stock price is $55 and the exercise price is $60.  The continuously compounded annual standard deviation of the stock’s returns is 48%.  The stock pays no dividends.  The Black-Scholes Call Premium C0 can be found from the following:
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  N(d2) = 0332687
using the Normsdist function in excel to find N(dx)

C0  = ($55 x 0.423027) – [$60e-0.05(90/365) x 0.332687]= $3.55
The value of European put options may be found from:


P0 = -S(N(-d1) + E((e-rf(T)(N(-d2)    
Black-Scholes Model

For the same example as above the Black-Scholes Put premium P0 may be found as:
P0 = -$55 x (1-0.423027) + $60 ( (e-0.05(90/365)((1-0.332687) = $7.81

Teaching Tip: European put options may also be valued via put call parity as follows:

· P0 = C0 - S0 + (E ( e-rf(T)

VI. Web Links

http://www.federalreserve.gov/
Website of the Board of Governors of the Federal Reserve

http://www.cmegroup.com/

Website of CME Group which includes CME, CBOT, NYMEX and COMEX
http://www.cboe.com/
Chicago Board Option’s Exchange. The CBOE has a built in downloadable tutorial on option trading.

http://www.eurexchange.com/
Eurex’s website, the electronic futures exchange located in Chicago is a division of Eurex.
http://www.americanbanker.com
The publication of the banker’s trade association.

http://www.cftc.gov/


Commodity Futures Trade Commission homepage.

http://www.sec.gov/


The Securities Exchange Commission

http://www.wsj.com/  
Website of the Wall Street Journal Interactive edition. The web version of the well known financial newspaper can be personalized to meet your own needs.  Instructors can also receive via e-mail current events cases keyed to financial market news complete with discussion questions.

http://www2.isda.org/
International Swap and Derivatives Association, the trade association for the derivatives industry.  Statistics on OTC derivatives may now be found at www.bis.org, the Bank of International Settlements.

http://www.fdic.gov/
The Federal Deposit Insurance Corporation’s website.  New regulations and current and historical banking statistics are available on this site.

http://www.ft.com/
Financial Times, won two Espy awards for best new site and best non U.S. news site.  Coverage of global events and markets.

VII. Student Learning Activities

1. Go the CBOE’s website and find the Option Calculator.  Learn how to use the calculator to find option prices. What are an option’s delta, gamma, theta, vega, and rho?
2. At the CBOE website play the Options Quest Online Game.  You can choose any level of difficulty.  Write a two paragraph report on what you learned and indicate how well you did in the game.
3. Go to the CME’s website and investigate margin requirements for different contracts and answer the following:
a)
Why are the margin requirements different for the T-bond contract and a stock 
contract?
b) 
Why are the margin requirements different for the T-bond contract and a 
Eurodollar contract?


4. Research the attempt by Herbert and Nelson Hunt to corner the silver market in 1980. What does it mean to ‘corner the market?’  What was their goal and were they successful?  Why or why not?


5. There has been significant concern that oil price speculators unnecessarily drive up the price of oil via futures market speculation.  Indeed many news commentators have been unable to cogently explain exactly who sets the price of oil in the first place.  Some proposals that come forth to limit speculation including vastly increasing margin requirements on oil futures contracts.  
a) 
Discuss the pros and cons of attempting to limit speculation in this way. Think 
about the effects on both speculators and hedgers.
b) 
Do you agree that oil prices are ‘too high’?  Is this due to speculation?
c) 
What could be done to reduce oil prices?
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� 	In the 1600s speculation in tulip bulbs led to a severe crash in the Netherlands, which caused an equally severe depression; options were commonly used as speculative instruments at the time.


� 	For a detailed look at the use of various types of derivatives at Enron see, “Thoughts on Enron: What Happened, Why and How it Can Be Avoided Again,” Financial Engineering News, June/July 2002, #26.


� The CME Group includes the CME, the CBOT, NYMEX and COMEX.


� The example ignores any minimum margin requirements brokers may require beyond those for the individual contract, a simplification.


� The ‘credit event’ is typically default.  For more information see the CBOT website file titled “CDR Liquid 50 TM NAIG Index Futures FAQs.”


� For more information see, “Swap Skirmish: Risks Hidden, Says Hedge Fund Citigroup, Wachovia Face Lawsuits Involving Credit Derivatives,” by Susan Pulliam, Serena Ng & Tom Mcginty, The Wall Street Journal Online, March 4, 2008; Page C1 and “New Spasm Jolts Credit Markets: Bankers Rattled As Turmoil Returns To Short-Term Loans,” by Liz Rappaport, Joellen Perry And Deborah Lynn Blumberg, The Wall Street Journal Online, March 6, 2008; Page A1.
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