Chapter 10 - DERIVATIVE SECURITIES MARKETS    


Derivative Security is an exchange-traded financial security whose payoff is tied to an underlying asset, or previously issued security.  The derivative "derives" its value from the value of some underlying asset or security.  Example: Futures contract for Yen, gold, oil, corn, T-bonds, sugar, S&P 500 Index, temperature, etc. Option contract for GM, Microsoft, British pound, oil futures contract, etc.  A MBS is a form of derivative assets, as is a mutual fund, or an ADR.  Derivative securities markets are the markets where derivatives trade, e.g., CBOT, CME, NYME, etc.  Futures trading started in 1840s at CBOT, but derivative markets really took off in the 1970s, 1980s and 1990s.  

 

Currency futures trading started in 1972-1973 in response to increased exchange rate volatility due to  _______________.  Interest rate derivatives trading started to explode in the late 1970s and 1980s in response to increased interest volatility, CBOT introduced many interest rate futures to hedge short and long term interest rate risk.  In 1980s, derivative securities were introduced for stock index futures and options.  In 1990s, credit risk derivatives became popular, e.g., credit forward contracts to hedge default risk, for ___________.     

 

 

FORWARDS AND FUTURES (see Table 10-1 on p. 286)
 

Spot Markets - Cash markets for immediate delivery, the immediate and simultaneous exchange of cash for securities, commodity, CDs, FX, or asset.  

 

Forward Contracts - Agreement between buyer and seller on P and Q, at time 0, for future delivery (1 week, 1 month, 1 year, 10 years).  Example: Three-month forward contracts for 10-year T-bond futures contracts trading at F = 98.  In three months the seller agrees to deliver 10-year T-bonds for a price of 98% of face value, buyer agrees to buy at 98, regardless of current market (97, 99, etc.).       

 

Forward Rate Agreements (FRAs) can be for FX, commodities, stock indexes, and interest rates (to hedge int. rate risk).  For example, FRA for 3-month LIBOR, at some date in the future, e.g. Feb 2006 (in three months).  If FRAs on 3-mo LIBOR are available for F=94.3, that locks in an interest rate of 5.70%.  Contract size is $1m.  A borrower agrees to pay 5.70% interest on a $1m, 3-month loan starting in 3 months, and the lender agrees to receive 5.7% on $1m for three months.  Both parties lock-in to an interest rate three months ahead of time, to eliminate interest rate risk. 

 

Commercial and investment banks buy/sell FRAs to MNCs.  Huge market, $8.15T FRAs held by commercial banks. FRAs are not standardized, the terms are flexible and can be customized, just like a bank loan.  Banks can acts as brokers, bringing buyer/seller or borrower/lender together and charging a fee (bid-ask spread).  Or they can act as traders, where they take a position themselves, and then accept risk.  Examples of FRAs: MNC agrees to buy €10m from a bank in 4 months at $1.10/€, or MNC agrees to pay 6.25% for a one-year loan starting in 6 months.  Broker bank will find another client (MNC) to sell €10m in 4 months, find MNC who wants to lend at 6.25% for one year, in 6 months.  Trader bank will accept the sell side for FX even if no client is available, exposed now to FX risk, and will accept the lend side for the loan.  

 

Secondary market now developing for FRAs, leading to increasing standardization. Banks can now buy/sell FRAs through OTC markets, increasing the liquidity of the forward market.  Allows MNCs and investors to get out of FRA early by taking an offsetting position in the secondary market, not locked in to expiration.  Differences between forward markets and futures markets have narrowed.  

 

FUTURES CONTRACTS
Standardized, exchange-traded securities traded on futures exchanges like CME, CBOT, NY Futures Exchange, MidAmerica Commodity Exchange and the KC BOT.  The exchange guarantees against credit or default risk, unlike a forward contract.  Also, FRAs have a fixed contract price based on the futures price or exchange rate, and are settled once, at expiration.  Futures contracts are settled daily, "marked to market" based on price or FX movements.  

 

Futures contracts require an initial margin, usually 3-5% of the contract value, and require a minimum or maintenance margin over the life of the contract, usually about 75% of the initial margin.  
Example: Oil futures contract, 1000 bbls, @$90/bbl = $90,000 x .04 = $3,600 initial margin.  Maintenance margin: $3600 x .75 = $2700.  Futures contracts are "highly leveraged," it's like borrowing 96% of the contract value.  Investing 4% of the value, means that returns are magnified by a factor of 25x.  A 1% change in the price of oil, results in a 25% change in ROI (Profits/Investment).    

 

Example: Oil goes up 1% to $90.90, contract value changes by $0.90/bbl x 1000 bbls = $900 profit or loss / $3600 investment = 25% ROI (pos or neg).  A 4% change in oil, or $3.60/bbl to either $93.60 (+4%) or $86.40 (-4%) means ROI of either +100% ($3600 / $3600) or -100% (-$3600 / $3600).  $3.60 x 1000 bbl = $3600 gain or loss.    

     

Default risk for futures is lower than forward contracts because of: 1) daily settlement, 2) margin requirements, 3) daily price limits, and 4) exchange guarantees the contract.  

 

See Table 10-2 (p. 290) for list of financial futures contracts, Table 10-3 for trading volume (p. 291), and Table 10-4 for Contract Terms of 30-year T-Bond futures (p. 291), and Table 10-5 for futures quotes (p. 293).  

 

Futures Positions: Long (buy) or Short (sell).  Two options for liquidating positions: 1) Hold contract to expiration, or 2) Close out position by taking a reversing trade to close out.  (Long takes a short position, Short takes a long position).  99% of contracts are closed out early, and are therefore settled in cash.  1% of contracts held until expiration could be settled in the commodity (or FX or T-Bond).  

 
Using T-bond futures to hedge interest rate risk: Suppose Firm A is going to borrow $1m in 3 months, what is it worried about?  Interest rates _______ and bond prices _______.  Suppose Firm B is going to lend/invest $1m in 3 months, what is it worried about? Int _________ and Bond P _________. 

To hedge interest rate risk, Firm A will take a ________ position on T-bond futures contracts, and Firm B will take a __________ position on T-bond futures contracts.  If interest rates do increase (bond P decrease), Firm A will a higher interest expense and a gain on its T-bond futures, and Firm B will have higher interest income and a loss its T-bond futures.  If interest rates decrease, Firm A will have lower interest expense but a loss on T-bond futures, and Firm B will have lower interest income, but a gain on its T-bond futures. Both firms can hedge interest rate risk with a T-bond futures contract.   
Profit/Loss on T-bond Futures, Figure 10-2, p. 295.  In January 2005, $100,000 T-Bond contracts, expiring in March 2005, sell for 112 11/32 or 112.34375% of face value, $112,343.75 per contract.  
Profit/Loss diagram illustrates gains or losses, depending on position (long or short), and the price (P) at expiration.  If  P = 111-16 (111.5, or $111,500.00), the short position has a profit, long position has loss. Profit/Loss =  P – F =   ($111,500 - $112,343.75) = $843.75 profit/loss per contract.  
 

 

OPTIONS
 

Contract that gives the holder the right, not obligation, to buy or sell underlying asset/security at a predetermined price (Exercise or Strike Price), on or before a fixed date.  American option, exercise any time.  European option, exercise only on expiration.  

 

Call Option: Buyer pays a call premium to be able to buy an asset (stock) at an Exercise Price (Strike) during a certain time period.  Example: EBay is trading for $56.  You can buy a January call premium for $2, Exercise Price of $62.50.  You pay $2 now to buy one share of EBay for $62.50 anytime between now and January 16.  Therefore, you are hoping that EBay will increase to above __________ .  Diagram:

 

 

 

 

 

You will exercise as long as P > _______.  

You will make money if P > _______ . 

Option will expire worthless if P < ________ , lose $2.  

 

Other January EBay Options:  

 

Ex-P   Premium
$80      $0.10

$70      $0.35

$60      $2.25

$50      $8.00

$40      $17.40

$20      $38.50

 

See Figure 10-3 on p. 296.  You can also sell (write) the call, see Figure 10-4 on p. 297.  You will make money if Price falls.  Profits are limited to the premium, losses are potentially unlimited.  

 

 

PUT OPTIONS
 

Contract that gives the buyer the right to sell an underlying asset at a fixed price. Example: EBay selling at $56. January put options are selling at $1 for an Ex-Price of $47.50.  You pay $1 now, and can sell EBay for $47.50 between now and January.  You are hoping that EBay will go below $46.50, you'll make money.  Diagram:

 

 

 

 

 

You will make money if P < ______________.

You will exercise if P < _____________.

Option will expire worthless if P > __________. 

You can buy (Figure 10-5, page 298) a put option; or sell (write) a put option (Figure 10-6, page 299).  In Figure 10-6, the seller of the put will make money as long as the stock price stays above $8.35.   

In the Ebay example above, the seller of the put will make money as long as the price of Ebay stays the same ($56), rises in value above $56, or doesn’t fall below a price of $46.50 by January.  
 

OPTION VALUE
 

Options are priced with the Black-Scholes pricing model. Scholes got the Nobel prize in economics in 1997.  Five factors affect an options value:

 

1. Spot Price of the underlying asset

2. The Exercise Price

3. Expiration Date

4. Volatility of the underlying asset

5. The risk-free rate of interest 

 

For a call option: 

 

A Higher:                  Will Affect Call Price (Premium)
Stock Price             
Higher (higher price is good for call holders)

Exercise Price        
Lower (higher the Ex-Price, the less likely the call will make money)

Risk-free Rate        
Higher (call buyers don't pay until expiration, the higher the risk-free rate, the more money they earn on money waiting to exercise).

Time to Expiration
Higher (more time to make money)

Volatility               
Higher (higher possibility to make money) 

 

 OPTIONS MARKETS 
 

CBOE opened in 1973, first exchange devoted to stock options, largest options exchange.  1982, financial futures options started trading, options on futures.  See Table 10-6 on p. 302 for Options Trading volume.  See Table 10-7, p. 302 for financial options.  

Stock Options.  One option is for 100 shares of the underlying stock.  See p. 304.

 

Stock Index Options. Underlying asset is the value of a major stock index, DJIA or S&P500.  Contract value is some multiple of the index value, e.g. $500 for the S&P500.  If the Exercise Price is 1050 for the S&P500, the total dollar value of the option is 1050 x $500 = $525,000.    

 

Example 10-2 (p. 305), Hedging a Portfolio with Stock Index Option.  Investor has a diversified stock portfolio (close to stocks in the S&P500 Index) that has increased from $250,000 to $2.15m.  Investor is worried about an upcoming stock market decline, but doesn't want to sell stocks because of capital gains taxes.  To protect against stock market decline, investor can use stock index futures or options to "buy portfolio insurance."  

 

Assume that put options or futures contracts are available for the S&P500 Index at a price of 1075, which would represent $537,500 in stock value ($500 x 1075).  Expiration is in 3 months.  Investor could buy 4 put options, or could go short on 4 futures contracts.  Assume that stocks decline by 15%, and the portfolio drops by $322,500 to $1,827,500.  The gain on the option or futures contract would be $322,500 [(1075-913.75) x $500 x 4 contracts], so the investor is protected.  We ignore transaction costs, but they would be small compared to $322,500 losses.  Another complication:  If this investor expects stocks to fall, doesn't everybody else?  How would that affect the analysis above?  

 

 

SWAPS
 

One of largest markets for derivatives, $53T, swaps for interest rates, currency, credit risk, commodity and equity.  Swaps are agreements between two parties to exchange (swap) assets or CFs for a specified time period.  Swaps are used for risk management, for currency, interest rate or credit risk exposure. 

 

Interest Rate Swaps, the largest swap market, usually to hedge long term interest rate risk (as long as 15 years).  Interest rate swaps are like a series of short-term forward contracts, but more efficient since you lock in long-term rates without having to use a number of individual forward contracts and roll over contracts.   

 

Interest rate swaps involve two parties (MNCs, banks) swapping/exchanging payments on a fixed-rate loan, for payments on a variable-rate loan (indexed to some interest rate).  

 

Example 10-3 (p. 308-309): Money Center Bank A has $50m variable-rate commercial loans indexed to LIBOR and $50m fixed-rate, medium-   term deposits at 7%.  Worried about? ______________   

   

Savings Bank B has $50m fixed-rate mortgages at 9% and $50m of variable-rate, one-year deposits at 7%, that have to be "rolled over" every year at the current market rate.  Worried about? ________________

 

Both banks have interest rate risk.  Bank A is worried about interest rates falling, and would like variable-rate deposits to match variable-rate loans, and Bank B is worried about interest rates rising and would like fixed-rate deposits to match its fixed-rate loans.  

Option 1: Bank A could makes changes to its balance sheet.  Solution: Replace $50m of fixed-rate debt with $50m of deposits indexed to LIBOR.  Issue new deposits and pay off the medium-term 7% fixed-rate notes.  If loans are LIBOR +4% and deposits are LIBOR +2%, the bank makes 2% of $50m or $1m/year.  This is an "on balance sheet strategy or hedge." 

 

Bank B could also try to replace its short-term CDs with long-term notes or CDs, to more closely match the maturities of its loans and deposits.  On balance sheet strategy.  

 

Option 2: Bank A could swap its fixed-rate interest payments for Bank B's variable-rate interest payments, this would be an "off balance sheet hedge" using an interest rate swap.  See Figure 10-10, p. 310 for the “Fixed-floating interest rate swap,” arranged by a Swap Agent Bank for a 5-year period to match the 5 year medium-term notes of Bank A.    

 

Bank B (Thrift): Pays 7.125% fixed rate to the Swap Agent, Swap Agent pays 7% to Bank A to cover interest on the 7% notes, Swap Agent makes .125% on $50m ($62,500).    

  

Bank A: Pays LIBOR+2% to Swap Agent, which pays LIBOR+1.875% (profit of .125%) to Bank B.  

 

Result: Bank A has transformed fixed-rate debt to variable-rate debt to match its variable-rate loans (assets).  If loans are for LIBOR +4%, they have locked in a 2% spread.  Bank A receives LIBOR +4% on loans and pays LIBOR +2% on deposits, spread = +2%.    

 

Bank B has transformed its variable rate CDs into fixed-rate, medium-term debt (7.125%) to match its fixed-rate mortgages (9%), and have locked in a 1.875% spread.  Both banks are better off with the swap, and the swap agent makes money too.  Win-win-win.  See Figure 10-11, p. 310.

 

 

CURRENCY SWAPS
 

Used by MNCs, banks, and FIs to hedge/manage currency risk, when there is currency mismatch between assets (loans) and liabilities (deposits).  Instead of swapping CFs, Fixed for Variable interest payments, in an interest rate swap, the parties agree to swap fixed rate CFs, e.g. Pounds for Dollars, in a Fixed-Fixed Currency swap. 

 

See Figure 10-12, p. 312.  Assume ex-rate = $2/BP. Bank A in U.S. has fixed-rate dollar assets and £100m fixed-rate pound deposits at 6% (payable in BP).  Interest income is paid in dollars, interest expense is paid in pounds.  Bank A is exposed to currency risk, especially if the USD ___________________.  If USD falls in value by 3%, the deposit would cost the bank approximately 9% in dollars, and they would lose money.  

 

Bank B in U.K. has fixed-rate loans in BP, and $200m fixed-rate deposits (6%) in USD. Worried?  Pound will ________________, making payments in USD ________________.     

Banks are worried about the opposite currency movement, and can both benefit from a currency swap.  

 

Option 1:  On balance sheet hedge.  Bank A in U.S. could replace its £100m deposits with $200m deposits, to match currencies of assets and liabilities, and eliminate currency risk.  Bank B could replace its $200m deposits with £100m deposits, and eliminate currency risk.   

 

Option 2: Off balance sheet hedge, with Currency Swap, see Figure 10-12.  Since the ex-rate is $2/BP, the deposits are the same amount (£100m = $200m).  Bank A in U.S. agrees to make $12m annual USD payments to Bank B in U.K. so that Bank B can make fixed payments to depositors in USD.  
Bank B in U.K. agrees to pay £6m annually to bank A in U.S. so that Bank A can make fixed BP payments to depositors.  Now both banks have eliminated currency risk.  Bank A receives fixed dollar CFs from its loan and makes fixed dollar payments (6%) for deposits.  Bank B receives fixed BP CFs from loans, and makes fixed BP payments (6%).  Both banks can lock in a fixed spread, in their OWN currency.  If loans rates are 8% in US and UK, they have each locked in a 2% spread.  
 

 

SWAP MARKETS
 

Swap transactions are usually not standardized in terms of maturity, size, timing of payments, etc.  Swap dealers arrange swaps for a fee, and try to find both parties, and guarantee payments against default risk.  Dealers can also take one side of the transaction themselves.  Transaction and search costs are usually too high for the counterparties to search each other out.  Commercial and investment banks are the main swap dealers, and have expertise in risk management, credit analysis, etc.  

 

Swap markets are fairly unregulated, because they are not exchange-traded securities like futures and options.  However, regulatory agencies like FDIC, Federal Reserve, state banking regulators, have some indirect oversight over the swap activities of commercial banks.  Swaps, like all derivatives, can be very, very risky, even though they are generally designed and used to reduce risk.   

 

INTERNATIONAL DERIVATIVES
 

See Tables 10-11 (volume OTC) on p. 315-316 and Table 10-12 (exchange-traded volume) on p. 316.  
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