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Chapter 8 (Rose & Hudgins, 9th ed., 2013), Risk Management: Financial Futures, Options, Swaps and Other Hedging Tools - LEARNING OBJECTIVES

Use of Derivatives by U.S. Banks  (p. 257, more current and detailed data is below)

Data from OCC Bank Derivatives Report, Q2 2015, 1,421 U.S. banks and savings associations.
http://www.occ.gov/topics/capital-markets/financial-markets/trading/derivatives/dq215.pdf 
EXAM:  KNOW top  3 and order of top 3 in following categories:  Product, Type, Average Revenues for depository institutions.

Derivative Contracts by Product (Total = $198 trillion notional value):

Swaps (59.4%), Futures & Forwards (20.4%), Options (15.9%), Credit derivatives (4.3%).

Derivative Contracts (by Type) (Total = $198 trillion notional value):  Interest rate (77.7%), foreign exchange (16.1%), credit derivatives (4.3%; 97.2% of credit derivatives are credit default swaps), equity (1.2%), commodities & metals (0.7%).

Derivative Contracts (by Average Total Revenues for Past 8 Quarters for Q3 2013 – Q2 2015) (Total = $5,606 millions):  Interest rate (29.2%), foreign exchange (45.4%), equity (11.3%), commodities & others (6.9%), credit derivatives (7.3%). KNOW:  Note differences with type sizes because the more customized derivatives earn more trading revenue while more standardized contracts like interest rate earn less trading revenue.
In Q2 2015 the percent of notionals that were not centrally cleared contracts, i.e., over-the-counter (OTC), were interest rate contracts (57%), foreign exchange contracts (99.7%), credit derivatives contracts (80.3%), equity (86.6%), and metals (97.1%).  OTC contracts have greater credit or counter-party risk and tend to be less liquid.  In Q2 2015 86.8% of gross exposure is eliminated through bilateral netting.  The net current credit exposure (NCCE) is often collateralized (Q2 2015) with cash (75%), highly liquid government or agency securities (6%), equities (5%), and other collateral (14%).  KNOW effects of not being centrally cleared (OTC) and collateralization on risk of derivative.
In Q2 2015, for all 1,421 banks and savings associations in terms of notional amounts only 1.7% are held for their own or end-user (hedging) needs while the rest are held for trading purposes (94.0%) or credit derivatives (4.3%).  

Credit derivatives are discussed in chapter 9, Rose & Hudgins 9th ed., pp. 310-315.
In Q2 2015 notional values the top four banks  for (JP Morgan Chase (26.9%), Citibank (26.4%), Goldman Sachs (23.1%), and Bank of America (14.7%), account for 91.1% of $198 trillion of notional values for all banks.  The top 25 banks have 99.8% of the notionals. Note that some trading activities are outside the bank but inside the BHC. 

Data from BHC Performance Reports, Q2 2015, p. 4.
For the top four BHCs holding derivatives trading revenue in cash instruments and derivatives as a percentage of net operating revenue (net interest income plus noninterest income) for the first six months of 2015 was material, i.e., Goldman Sachs (43.21%, 98th percentile), JP Morgan Chase (14%, 96th percentile), Citigroup (10.82%, 95th percentile), and Bank of America (8.81%, 94th percentile),  versus the peer 1 group (BHCs with average assets greater than or equal to $10 billion) average of 1.07%. Morgan Stanley is 26.74% and an atypical Peer 9 BHC,
1.  The basic idea behind a hedge is to offset the loss in one area with a gain in another area or with another security, e.g., futures, options, swaps, or forward contracts. 
2.  Financial Futures (pp. 257-270, examples on p. 260, note different sizes, measurement, and prices) - an agreement reached today that calls for the delivery of a particular security or cash in exchange for cash at some future date, e.g., Treasury bonds and bills.  Buy is an agreement to accept delivery and sell is an agreement to deliver. Strategies for hedging expected interest rate changes: (EXAM: Know how to set up buy or sell.)
If I(, then Vbond ( and Vfut  ( ; therefore, sell (short) futures now and buy later for profit.  

Used to hedge increased interest costs or lower security values.

If I(, then Vbond ( and Vfut  ( ; therefore, buy (long) futures now and sell later for profit. 

Used to hedge decreased revenues on new securities or loans or higher security values.

Basis = Pricesec - Pricefuture; usually is positive due to positive cost of carry, i.e., (iSEC - iBOR), but will change over time. (p. 264)

Assume PT-BOND = 100, iBOR = 6%, iBOND = 12%;  Cost to sell (agree to deliver) 4-month future = PFUT = PSEC x [1 + iBOR - iBOND] = 100 x [1 + (.06 x (4/12)) - (.12 x (4/12))] = 100 [1 +.02 - .04] = 98.  At PFUT = 98, an investor is indifferent, i.e., they can borrow the money now and buy the bonds that will cost them 98 in four months or they can buy a future for 98 and take delivery in four months.  (EXAM:  Know how to price a future.)

PFUT for 3, 2, 1 months and delivery, respectively = 98.5, 99, 99.5, and 100.  After adjusting for conversion factors and the respective market prices for the many different securities that can be delivered, the PSEC in the formula will be based on the “cheapest-to-deliver” security.

If PFUT > 98, then the arbitrager can simultaneously buy the bonds now at a cost of 98 for the 4-month period and sell the future at (>98), and make a profit.  If PFUT<98, then the arbitrager can sell securities now at a cost of 98 for the 4-month period and buy the future at (<98) to replace the sold securities, and make a profit.  These arbitrage profits should drive the PFUT to 98, the indifference or break even point.

Selling a future is very similar to a repurchase agreement where the lender/investor buys the security now with the agreement by the seller to buy it back at a price that will provide the lender with a specific rate of return.  This return is called the repo rate and in the example above would be 6%, i.e., the lender earns 12% (the return on the bond while it is held) but it costs him 6% ($100 - $94) for a net return of 6%.  Due to the similarity, one would expect the iBOR in the formula to be the current repo rate for the maturity of the agreement or futures contract.

No. of Futures Contracts needed to hedge (N) = [((Vasset) / ((V fut)] (pp. 268-270)

A.  Security or asset, [assumes ((i/(1+i)) is same for asset and security]:  

N = [-Dasset X $A] / [- Dsecurity  underlying future X $P1 futures  contract]

B.  Net worth, [assumes ((i/(1+i)) is same for asset, liability and security]:

          N = -[(Dasset - (Dliab. X (Total Liab/Total Assets))) X A] / -[ Dsecurity  underlying future X P1 futures  contract]

3.  Interest rate options: (pp. 270-276, examples p. 273, note size, measurement, and prices)

Call - the right, not the requirement, to buy a security at a price determined today

Put -  the right, not the requirement, to sell a security at a price determined today

Strategies for expected interest rate changes - assumes one buys an option, instead of writing/selling an option, to limit amount of loss to the option premium paid (see p. 274).  For exam purposes we will always assume we are buying an option and NOT selling an option; therefore, selling an option on the exam is not an acceptable answer.
Profit = (Psell - Pbuy) - option premium;

Vput = (Pexercise - Pbond);     Vcall = (Pbond - Pexercise)


If i(, Vbond ( and Vput ( and Vcall (, Buy a CALL
If i(, Vbond ( and Vput ( and Vcall (, Buy a PUT
Chapter 8 Problems Answers:  EXAM:  KNOW how to do similar problems.


Problem 8-3 (p. 286)

A. Protect value of bond from increasing rates, buy a put or sell a future
B. Has a negative gap (79-88= -9) and wants to protect against increasing interest costs, buy a put or sell a future 
C. Bank wants to protect against rising interest costs from stronger than expected loan demand, buy a put or sell a future
D. Has a positive gap of 24M and wants to protect against decreasing interest rates, buy a call or buy a future

E. Has a positive duration gap [1.5 – (1.1 X .90) = 0.51] and wants to protect against increasing interest rates, buy a put or sell a future
Problem 8-7 (p. 287):  What will be the price change for a T-bond futures with a duration of 10.48 years and a price of 113-06 if rates rise from 5% to 5.25%
(P = -DFUT X ((i/(1 + i)) X PFUT

     =  -10.48 X (.0025/(1 + .05)) X ($113,187.5 = 113-06 X $100,000) = -$2,824.30
Remember that the price 113-06 = (113 + 6/32)% of contract value.
Alternative Problem 7:  If rates decreased from 5% to 4% in the problem, what would be the change in price?

=  -10.48 X (-.01/(1 + .05)) X ($113,187.5 = 113-06 X $100,000) = +$11,297.19

Be sure to watch signs in doing these problems!

Problem 8-8 (p. 287)

Problem 8-8:  Duration of assets = 7, duration of liabilities = 1.75, assets = 100M, liabilities = 88M, current price of a T-bond future = 112-17 which has a duration of 10.36 years.  How many futures will it take to cover the exposure?

N = ([DA - (DL X (L/A))] X A) / (DSEC X PFUT)

    = ([7 - (1.75 X (88/100))] X 100,000,000)/ (10.36 X ($112,531.25 = 112-17 X $100,000)) 

    =  (5.46 X 100M) / 1.165823.8M  = 468.34 contracts

Similar to Problem 8-8:  Duration of assets = 7, duration of liabilities = 2.75, assets = 100M, liabilities = 90M, current price of a T-bond future = 112-17 which has a duration of 10.36 years.  How many futures will it take to cover the exposure?

N = ([DA - (DL X (L/A))] X A) / (DSEC X PFUT)

    = ([7 - (2.75 X (90/100))] X 100,000,000)/ (10.36 X ($112,531.25 = 112-17 X $100,000)) 

    =  (4.525 X 100M) / 1.1658238M  = 388.14 contracts

Similar to Problem 8:  Duration of assets = 8, duration of liabilities = 3, assets = 120M, liabilities = 97M, current price of a T-bond future = 112-17 which has a duration of 10.36 years.  How many futures will it take to cover the exposure?

N = ([DA - (DL X (L/A))] X A) / (DSEC X PFUT)

    = ([8 - (3 X (97/120))] X 120,000,000)/ (10.36 X ($112,531.25 = 112-17 X $100,000)) 

    =  (5.575 X 120M) / 1.1658238M  = 573.84 contracts

Interest Rate Swaps (pp. 277-282) - most simple example is a “vanilla swap” where two parties swap fixed-rate payments for floating-rate payments which allows parties to convert assets or liabilities from fixed to floating or floating to fixed to lower interest rate risk.  
The most common reference rate is LIBOR or USD LIBOR (LIBOR rates from banks are unsecured so there is a small default risk).  USD LIBOR and LIBOR for other currencies are set by the British Bankers Association (BBA) and will be set by NYSE Euronext in early 2014.  
The payments are based on the interest rates relative to a “notional value.”  For example the payment for a 3% rate on a $1 million notional value would be .03 X $1 million = $30K.  The swap is the most common interest-rate derivative used by banks.  Fees are charged to arrange or guarantee swaps.  Exchange-traded futures and options are standardized in terms of amounts and maturities while swaps can be tailored to the needs of the two parties.
Swaps will have more counter party (default) risk than an exchange-traded future or option.  Counter party risk may also be affected by maturity (+), value of reference rates (LIBOR vs. Treasury), collateralization (when positive value using cash or Treasury securities)(-), and liquidity of contract (-).
See the Swap Example below where the buyer pays the fixed rate for the receipt of the short-term rate for a certain period.  The example looks at the fixed rate to receive the short-term rate of the 3-month LIBOR for one year.
	
	
	
	
	
	
	
	

	A swap is the buyer paying a fixed rate for a floating rate, e.g., 3-month LIBOR, for a term.

	Examples of a one-year swap rate for a 3-month LIBOR follow.
	
	
	

	Source: www.federalreserve.gov/releases/h15/update/
	
	
	
	

	
	
	
	
	
	
	
	
	

	DATE
	1YR Swap
	3MO LIBOR
	Difference
	RateDirection
	i(3-12MO)
	
	
	

	2000
	6.73
	6.45
	0.28
	+
	6.822
	
	
	

	2001
	3.87
	3.7
	0.17
	+
	3.926
	
	
	

	2002
	2.21
	1.73
	0.48
	+
	2.370
	
	
	

	2003
	1.36
	1.14
	0.22
	+
	1.433
	
	
	

	2004
	2.13
	1.55
	0.58
	+
	2.323
	
	
	

	2005
	4.04
	3.51
	0.53
	+
	4.216
	
	
	

	2006
	5.33
	5.19
	0.14
	+
	5.375
	
	
	

	2007
	5.09
	5.32
	-0.23
	-
	5.012
	
	
	

	2008
	2.75
	3.31
	-0.56
	-
	2.563
	
	
	

	2009
	0.9
	1.03
	-0.13
	-
	0.856
	
	
	

	2010
	0.55
	0.45
	0.1
	+
	0.583
	
	
	

	2011
	0.48
	0.41
	0.07
	+
	0.503
	
	
	

	2012
	0.45
	0.42
	0.03
	+
	0.460
	
	
	

	2013
	0.32
	0.28
	0.04
	+
	0.333
	
	
	

	2014
	0.31
	0.25
	0.06
	+
	0.330
	
	
	

	
	
	
	
	
	
	
	
	

	If the 1YR swap rate is greater (less) than the 3MO LIBOR rate, that suggests that investors expect the 3MO rate to increase (decrease).
	
	
	
	

	
	
	
	
	
	
	
	
	

	See expectations formula below:
	
	
	
	
	

	(1+i1YR) = ((1+i3MO)^.25) * ((1+i3-12MO)^.75)
	
	
	
	

	
	
	
	
	
	
	
	
	

	((1+i3-12MO)^.75) = (1+i1YR)/((1+i3MO)^.25)
	
	
	
	

	
	
	
	
	
	
	
	
	


The price of a swap, i.e., the fixed rate, should be the present value of the expected floating-rates plus a premium for the longer term associated with the contract. For a mutiple-period swap, the discount rate for each period could be estimated from a zero-coupon yield curve, the floating-rate payment for each period could be estimated from a forward yield curve of estimated forward yields (remember this from the expectations theory?), and the fixed-rate payment is determined.  Arbitrage should drive the price of the swap. (See Interest Rate Swap Yield Curve on p. 282.)  Current swap yield curves can be found at www.federalreserve.gov/releases/h15/update/.

Basis risk is based on the fact that a swap’s interest rate changes may not change in exactly same proportion as rates on buyer’s and seller’s assets and liabilities.  For example, LIBOR behaved differently than Treasury or Fed Funds or Prime rates in 2007 and 2008.
Currency Swaps: a contract between two parties to exchange one currency for another.  Similar to interest rate swaps.

Caps, Floors, and Collars (pp. 275-277):  
An interest rate cap (floor) protects its holder against rising (declining) market interest rates.  This protection is paid for with an up-front premium to the lender or the third party.  A collar combines a rate floor and a rate cap, e.g., one-year adjustable-rate mortgage (ARM) with 2/6 limits, i.e., rates can only increase or decrease a maximum of 2% per year or a total of 6% over the life of the loan.
