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SWAPSSWAPS

By Varun
& Mike

2

Last Meeting

� What/Who is QuantFS?
� Career paths
� Why do you want to be here?

� Not all about $$$...
You want to learn!!!
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Agenda

� SWAPS
� Vanilla Swaps – What they are

� Valuation

� Other types
� Structures / Details

� Market
� Hedging uses
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What is a Swap?

� Exchange of cash flows

Manfred 
Man

Dexy’s
Runners

$$$

$$$
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What is a Swap? - Example

� Fixed – “fixed” interest payment
� Ex/ 5.688% on $100 M every 6 months 

for 10 years

� Floating – based on an index or rate
� Ex/ 3-Month LIBOR on $100 M every 3 

months for 10 years
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Manfred 
Man

Dexy’s
Runners

5.688%

3-M LIBOR + 10 bps

What is a Swap? - Terminology
� 5.688% is a fixed rate
� 3-Month Libor is a floating rate
� Manfred Man pays fixed and receives floating
� Dexy’s Runners pays floating and receives 

fixed
� $100 M is the notional amount (not principle

since there is no $100 M exchange at any 
point)

� The last payment date is the maturity (or 
termination date of the swap)
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What is a Swap? - Payments
Fixed Rate: 5.688%

Notional Amt ($): 100,000,000

Panel I Panel II
Date 3-Month

LIBOR
Date Actual 

Days
Floating 
Receipt(s)

30/360
Days

Fixed Payment 
($)

11/26/01 2.156% 11/28/01

02/26/02 2.000% 02/28/02 92 550,883 90

05/26/02 1.900% 05/28/02 89 494,444 90 2,844,000

08/26/02 2.000% 08/28/02 92 485,556 90

11/26/02 2.100% 11/29/02 93 516,667 91 2,859,800

02/26/03 2.200% 02/28/03 91 530,833 89

05/28/03 2.300% 05/28/03 89 543,889 90 2,828,200

08/26/03 2.400% 08/28/03 92 587,778 90

11/28/03 92 613,333 90 2,844,000
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What is a Swap? - Payments

8

� Floating
� Determined with actual/360
� Cash flow due on 05/28/02:

� $100,000,000 * 2% * (89/360) = 494,444

� Interest rate used is 3-Month LIBOR set 
on the previous reset date, 02/26/02

� Fixed
� Cash flow due on 11/29/02

� $100,000,000 * 5.688%
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What is a Swap? - Valuation

� Unlike US T-bills/bonds, swaps are 
subject to default risk
� Although lately, CDS on US Treasuries 

have begun to trade…

� For valuation purposes now, 
disregard the default risk
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What is a Swap? - Valuation

� Disregarding the risk, we think of a 
swap as one party paying/receiving a 
fixed leg and the other party 
receiving/paying a floating leg
� Mentioned later, we can have other legs 

making up the swap

� Fixed Leg ~ bond or annuity
� Floating Leg ~ floating rate note (frn)
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What is a Swap? – Valuation
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What is a Swap? - Valuation

� FRNs (floating rate note)
� Cash flows depend on a floating rate (no 

wai!), usually an index, over time
� Therefore, we price it using a term-

structure model
� 11/28/2011 payment in example:

� 100 * L08/28/20011 * (d/360)
� Ldate is the 3-Month LIBOR rate on that date

� If we want to price it as of 08/28/2011…
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What is a Swap? - Valuation
� If we want to price it as of 08/28/2011…

� Discount by LIBOR on that date!

� Why?
� Value on 08/28/2011 ex-coupon must be 

par because that’s a reset date

� Can repeat exercise and find that the 
value of the FRN on all set dates is par

� Value of FRN on the first set date is par!
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08/28/2011

08/28/2011

100 100 / 360
100

1 / 360

L d
L d

+ × ×
=

+ ×

What is a Swap? - Valuation
� So in the example:

� The value of the FRN on 12/31/01 would be

� Value of FRN depends only on short-term 
rate and its effect on the present value of 
the next set date

� It behaves like a zero-coupon bond until its 
next set date (duration is approx. 0.25 yrs)
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$100,000,000

1 59 / 360L+ ×
⌢
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What is a Swap? - Valuation

� Most swaps exchanged flat (floating 
with no spread to fixed rate)

� Can do LIBOR + 10bps vs. 5.43%, 
which is almost the same as LIBOR 
flat vs. 5.33%

� To Fixed Receiver: Vfixed – Vfloating

� To Fixed Payer: Vfloating – Vfixed
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Types of Swaps

� Interest rate swap
� Equity (Asset) swap
� Foreign exchange swap
� Volatility / Variance swap
� Total return swap
� Credit default swap
� Constant maturity swap
But, all of them are cash flows!
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Interest Rate Swap

� Fixed – Floating (same & diff FX)
� Floating – Floating (same & diff FX)
� Fixed – Fixed (diff FX)
� Exotic – multiple underlyings
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Interest Rate Swap

� Fixed – “fixed” interest payment
� Ex/ 5.688% a year

� Floating – based on an index or rate
� Ex/ 3-Month LIBOR + 10 bps

18

Manfred 
Man

Dexy’s
Runners

5.356%

3-M LIBOR + 10 bps
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Credit Default Swaps
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� Contracts between two parties that 
act like insurance against debt 
defaults (corporate bond defaults)

� Used by hedge
funds and others
to bet on a 
company’s ability
to pay back debt
and to hedge

Pricing

� The par premium is calculated so that 
the contract has zero present value
on the effective date. This is because 
the expected value of protection 
payments is exactly equal and 
opposite to the expected value of the 
fee payments.
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Market

� DV01 for a swap might seem to be 
DV01(fixed) – DV01(floating), but its 
not used in practice

� DV01 of the fixed leg depends on the 
swap curve rate out to the maturity 
of the swap

� DV01 of the floating leg depends on 
LIBOR out to first payment date
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Market

� This corrects the DV01 to the entire 
curve, but it mixed risk and shouldn’t 
be used to hedge

� PV01 is also used (sensitivity to 
change in fixed rate)

� Spreads are the spreads of the par 
swap curve of the par yield curve

� Spreads reflect counter-party risk
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End

Thank You!


