Chapter 7
Swap
	Over-the-counter agreement between two companies to exchange cash flows in the future
“Plain vanilla” interest rate swap
A company agrees to pay cash flows equal to interest at a predetermined fixed rate on a notional principal for a predetermined number of years (fixed-rate payer). In return, it receives interest at a floating rate on the same notional principal for the same period of time (by the floating-rate payer).
Generally structured so that one side remits the difference between the two payments (net cash flow) to the other side
Floating rate
	Equal to the 6-month LIBOR rate prevailing 6 months prior to the date of payment
	Multiply rate by 0.5 for 6-month payments
	Long position in floating rate bonds involves receiving floating cash flows
Basis point
	0.01% or 0.0001
Swap rate
	Average of the bid and offer fixed rates
Average of (1) the fixed rate that a swap market maker is prepared to pay in exchange for receiving LIBOR (its bid rate) and (2) the fixed rate that it is prepared to receive in return for paying LIBOR (its offer rate)
	If fixed rate equals swap rate, value of swap equals zero, and Bfix = Bfl
		where	Bfix = value of fixed-rate bond underlying the swap
			Bfl = value of floating-rate underlying the swap
	A financial institution can earn the 5-year swap rate on a certain principal by:
1. Lending the principal for the first 6 months to a AA borrower and then relend it for successive 6-month periods to other AA borrowers; and by
2. Entering into a swap to exchange the LIBOR income for the 5-year swap rate
Using an interest rate swap to transform a liability
Swap has the effect of transforming borrowings at a floating-rate into borrowings at a fixed-rate, or vice versa


Using an interest rate swap to transform an asset
Swap has the effect of transforming an asset (e.g., bond, investment) earning a fixed-rate into an asset earning a floating-rate, or vice versa
Day count
	LIBOR-based floating-rate cash flow on a swap payment = LRn/360
		where	L = principal
			R = relevant LIBOR rate
			n = number of days since the last payment date
	Fixed-rate cash flow on a swap payment = LRfixn/365
		where	Rfix = relevant fixed-rate
Confirmation
	Legal agreement underlying a swap signed by representatives of the two parties
Comparative advantage in interest rate swaps
A company has comparative advantage in the rate where the difference between the two floating- or fixed-rates of the company with another one is the least
If A has comparative advantage in floating-rate markets:
1. A pays fixed borrowing rate to outside lenders
2. A receives fixed-rate from B
3. A pays floating-rate to B
If B has comparative advantage in fixed-rate markets:
1. B pays floating borrowing rate to outside lenders
2. B receives floating-rate from A
3. B pays fixed-rate to A
Total apparent gain = a – b
	where	a = difference between the interest rates facing the two companies in fixed-rate markets
		b = difference between the interest rates facing the two companies in floating-rate markets
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Valuation of interest rate swaps
	In terms of bond prices
		Floating-rate payer
			Long position in a fixed-rate bond
			Short position in a floating-rate bond
Vswap = Bfix – Bfl
	where	Vswap = value of the swap
		Bfix = value of the fixed-rate bond (payments that are received)
		Bfl = value of the floating-rate bond (payments that are made)
		Fixed-rate payer
			Short position in a fixed-rate bond
			Long position in a floating-rate bond
Vswap = Bfl – Bfix
	where	Bfix = present value of the fixed-rate bond (payments that are made)
		Bfl = present value of the floating-rate bond (payments that are received)
N.B.: use LIBOR rates with continuous compounding to discount
		Floating bond value
At time 0: Bfl = PV (L + k*)
	where	k* 	= first floating payment
			= 0.5 × L × LIBOR 6-month prior to payment
At first payment date: Bfl = L
	Time
	Bfix cash flow
	Bfl cash flow
	Discount factor
	PV of Bfix cash flow
	PV of Bfl cash flow

	
	
	
	
	Total
	Total


		

	


In terms of FRAs
1. Use LIBOR/swap zero curve to calculate forward rates for each of the LIBOR rates that will determine swap cash flows (Equations 4.4 and 4.5)
2. Calculate swap cash flows on the assumption that the LIBOR rates will equal the forward rates
3. Discount these swap cash flows (using the LIBOR/swap zero curve) to obtain the swap value
	Time
	Fixed cash flow
	Floating cash flow
	Net cash flow
	Discount factor
	PV of net cash flow

	
	
	
	
	
	Total



Overnight indexed swap (OIS)
Swap where a fixed rate for a period is exchanged for the geometric average of the overnight rates during the period
Overnight indexed swap rate is considered a better proxy for the risk free rate than the LIBOR rate
LIBOR-OIS spread
	Excess of the 3-month LIBOR rate over the 3-month overnight indexed swap rate
	Measure of stress in financial markets, about 10 basis points
Currency swap
Involves exchanging principal and interest payments in one currency for principal and interest payments in another
Fixed-for-fixed currency swap
	Interest rate in each currency is at a fixed rate
Using a currency swap to transform a liability
	Transforms borrowings in one currency to borrowings in another
Using a currency swap to transform an asset
	Transforms an investment in one currency to an investment in another
Comparative advantage in currency swaps
	Company borrows in the market in which it has comparative advantage


Valuation of currency swaps
	In terms of bond prices
Value in US dollars of an outstanding swap where dollars are received and a foreign currency is paid
			Vswap = BD – S0BF
where	BF = value, measured in foreign currency, of the bond defined by the foreign cash flows on the swap
					BD = value of the bond defined by the domestic cash flows on the swap
					S0 = spot exchange rate (number of dollars per unit of foreign currency)
	Value in US dollars of an outstanding swap where dollars are paid and a foreign currency is received
			Vswap = S0BF – BD
	Time
	Cash flows on dollar bond ($)
	PV of cash flows ($)
	Cash flows on foreign bond
	PV of cash flows

	
	
	Total
	
	Total



As portfolio of forward contracts
	Time (1)
	Dollar cash flow (2)
	Foreign cash flow (3)
	Forward exchange rate (4)
	Dollar value of foreign cash flow (5)
	Net cash flow ($) (6)
	PV of net cash flow ($) (7)

	
	
	
	F0 = S0e(r–rf)T
	(3) × (4)
	(2) + (5)
	Total


		


Credit risk
A financial institution has credit-risk exposure from a swap when the value of the swap to the financial institution is positive
If the counterparty goes bankrupt, there will be a loss if the value of the swap to the financial institution is positive, and there will be no effect on the financial institution’s position if the value of the swap to the financial institution is negative
Potential losses from defaults on a currency swap are greater than on an interest rate swap since the notional principal is not exchanged under an interest rate swap, while the principals are exchanged under a currency swap
Current credit risk
Arises if a payment is immediately due and the party who must make the payment fails to do so  


Potential credit risk
		Arises because a counterparty may be unable to make payments in the future
Market risk
Arises from the possibility that market variables such as interest rates and exchange rates will move in such way that the value of a contract to the financial institution becomes negative
Tenor
	Payment frequency
Other interest rate swaps
	Amortization swap
		The principal reduces in a predetermined way
	Step-up swap
		The principal increases in a predetermined way
	Forward (deferred) swap
		Parties do not begin to exchange interest payments until some future date
	Constant maturity swap (CMS)
		Agreement to exchange a LIBOR rate for a swap rate
	Constant maturity Treasury (CMT) swap
		Agreement to exchange a LIBOR rate for a particular Treasury rate
	Compounding swap
Interest on one or both sides is compounded forward to the end of the life of the swap according to preagreed rules
Only one payment date at the end of the life of the swap
	LIBOR-in arrears swap
		LIBOR rate observed on a payment date is used to calculate the payment on that date
	Accrual swap
		Interest on one side of the swap accrues only when the floating reference rate is in a certain range
Other currency swaps
	Fixed-for-floating currency swap
		Floating rate (usually LIBOR) in one currency is exchanged for a fixed rate in another currency
	Cross-currency interest rate swap
		Combination of a fixed-for-floating interest rate swap and a fixed-for-foxed currency swap
	Floating-for-floating currency swap
		Floating rate in one currency is exchanged for a floating rate in another currency
	Diff swap/Quanto
		Rate observed in one currency is applied to a principal amount in another currency
Equity swap
Agreement to exchange the total return (dividends and capital gains) realized on an equity index for either a fixed or a floating rate of interest
Options in swap agreements
	Extendable swap
		One party has the option to extend the life of the swap beyond the specified period
	Puttable swap
		One party has the option to terminate the swap early
	Swaption
Provides one party with the right at a future time to enter into a swap where a predetermined fixed rate is exchanged for floating
Other exotic instruments
	Commodity swap
Series of forward contracts on a commodity with different maturity dates and the same delivery prices
	Volatility swap
Series of time periods, each at the end of which one side pays a preagreed volatility, while the other side pays the historical volatility realized during the period
