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Learning Objectives

¸Have a glimpse of the market for swaps

¸ Be aware of the economic significance and 

the associated risks of swaps and repos

¸Understand the interest rate swap rate, cross 

currency swap rate, repo rate and the 

concept of a off-market swap
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Section 1: The Swap Market
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Definition

A swap is an agreement between

2 parties to exchange cash 

flows in the future

Q: What is the relationship between FRA and swaps?
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Development

¸ Early swaps (early 1980s) had a bank arranging the 

operation between two parties

ï They had to search for each other

ï The bank had to prepare documents tailor-made to 

transaction

ï Banks did not assume credit risk, charged upfront fee

¸ Second phase (mid 1980s) saw banks taking credit 

risk for a spread of the swap notional

ï Deals were still specially arranged

¸ By late 1980s, banks become swap market makers ï

they would quote a swap rate (bid/ask) upon request

¸ 1999 LCH.Clearnet, an European central depository, 

started
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A sign that an instrument has become 
ñcommoditizedò ïcentral processing

LCH.Clearnet is the leading independent central counterparty (CCP) group in Europe, 

serving major international exchanges and platforms, equity, 

exchange-traded derivatives, energy, interbank interest rate swaps markets 

and the majority of the Euro-denominated and sterling bond and repo markets.
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Market development
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Market development

Decline from the past ïwhy?
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Why enter into swaps?

¸ Effective management of currency/interest 

rate risk

ïCompany pays floating interest

ïConcerned about rising rates

ïEnters into swap to change floating liability into a 

fixed one

¸Comparative advantage

ï Let me illustrate what this means in the following 

slides
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Comparative advantage

¸ European Investment Bank (EIB) and 

Tennessee Valley Authority Swap (TVAS) 

entered into a swap in 1996

¸ Both wanted to raise cheap funds

¸ EIB wanted to borrow Deutschmarks

¸ TVA wanted to borrow dollars
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Total funding costs: a cursory look

¸ Their funding costs

¸ USD Spread for TVA > DEM Spread

ï Thereôs excess supply of TVA USD bonds

ï TVA has never borrowed in DEM ïthereôre considerable 

demands

¸ If TVA issues USD bonds and EIB issues DEM bonds, then 

total funding cost would be 37 bp

¸ If TVA issues DEM bonds and EIB issues USD bonds and 

then perform a swap, the total funding cost would be 34 bp

USD DEM

EIB T+17 B+13

TVA T+24 B+17

Spread 7bp 4bp
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Total funding costs: a cursory look

¸ Therefore

ïEIB issued 10y $1b bond

ï TVA issued 10y DM1.5b

ïSwapped proceeds, saved about $3m

¸Why would EIB want to enter the deal if they 

could secure funding at 13bp?
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Analyzing the swap

EIB TVA

T+17

USD 1b

DM 1.5b

B+17USD 1b

DM 1.5b

USD T+17

DM B+x

In order for EIB to find deal attractive, we must have x < 13.

x < 13 => TVA has liability: 17-x bp in DEM and T+17 in USD

Suppose DEMUSD S is the exchange rate

Then (17-x)1.5S + T+17 < T+24 ė (17-x)1.5S < 7 for TVA to enter deal

Suppose youôre the banker and you want to entice EIB to enter the deal; so 

say, set x = 12. What does this mean about S?

It means: S < 7/7.5 = 0.9333

EURDEM 1.95583, EURUSD is about 1.35 => DEMUSD 1.35/1.96 = 0.69

i.e. TVA must have been able to lock in the exchange rate for 10 years or 

believe that it will be sustained at a ñreasonableò level
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Section 2: Interest Rate Swaps
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Interest rate swaps

¸ Fixed rate, payment period

¸ Floating rate (usu. LIBOR), payment period

¸ 2 parties

ï Fixed rate payer/Floating rate receiver/Buyer 

ï Fixed rate receiver/Floating rate payer/Seller 

¸ Notional principal
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Example 1

¸ Parties: Microsoft (fixed rate payer), Intel (fixed rate 

receiver)

¸ Notional principal: $100m

¸ Fixed rate: 5% p.a.

¸ Floating rate: 6 month LIBOR

¸ Payment dates:

ï Initiation: Mar 5, 2004

ï Period: every 6 months

ï End-of-period payment

ï Termination: Mar 5, 2007
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Example

Source: Options, Futures and other Derivatives, John C. Hull

Cash flows to Microsoft, in USD millions 

Q: Does it matter if notionals were exchanged at termination or not?

Floating leg

Fixed leg
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Swap rate

¸ A swap is usually entered into without upfront payment 

for any of the two parties involved

¸ The exchange of cash flows is deemed to be fair for 

both parties

¸ The fixed rate in a swap contract is called the swap 

rate

¸ How is the swap rate determined?



20

An intuition about the swap rate

x% x%x% x%x%

x%Average rate

Average rate x%

When you enter a swap agreement as fixed rate payer, 

you effectively buy the floating leg at the price of the fixed leg.
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Swap rate formula

Par rate
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Swap rate vs par rate

¸ Swap rate equals the par rate on a bond with coupon 

payment dates that coincide with the floating coupon 

payment dates on the floating leg of the swap

rxd1 + rxd2 + rxd3 + rxd4 + 1xd4= 1

=> r = (1-d4)/(d1+d2+d3+d4)

Discount factor: d2
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Off-market swap

¸ Just as a forward may be off-forward, in which case 
the forward contract has non-zero value, an off-
market swap has non-zero value as well

¸ It depends on the current interest rate environment

¸ The current interest rate environment implies that the 
market swap rate ought to be a certain value

¸ The discrepancy between this value and the rate of 
the off-market swap will give rise to the current price 
of the off-market swap, given a notional amount
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Snap!

¸ A $100 million interest rate swap has a remaining life 
of 10 months. Under the terms of the contract, 6m 
LIBOR is exchanged for 12% per annum (semi-
annually). The average of the bid-offer rate being 
exchanged for 6m LIBOR in swaps of all maturities is 
currently 10% per annum with continuous 
compounding. The 6m LIBOR rate was 9.6% per 
annum 2 months ago. What is the current value of 
the swap to the party paying floating? 
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Question

¸ Given the current spot rates: r1 = 3%, r2 = 3.2%, r3 

= 3.5%. Find the current swap rate of an interest 

rate swap which is issued today, matures in 3 

years, and in which the fixed and floating coupons 

are exchanged annually.

¸ One year later, the spot curve moves and the rates 

are now: r1 = 3.1%, r2 = 3.3%, r3 = 3.3%. Find the 

market value of the swap if the notional principal is 

$1,000,000.

¸ (The notation rn means the n-year spot rate. Use 

continuous compounding.) 
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Section 3: Cross Currency Swaps
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A simple FX swap

¸ Just as an interest rate swap is a 

generalization of an FRA, a cross-currency 

swap is a generalization of an FX spot-

forward swap

T

USD S

EUR 1

EUR 1

USD F

F and S computed from spot-forward relationship

FX spot-forward swap: This fixed exchange rate

in the future, 

removes FX risk.

What does the first

transaction do?
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Cross-currency swap

¸US Company wants to raise funds in USD: 
100,000,000, borrow for 5 years

¸ Swiss investors like the company and are 
willing to buy its bond at lower cost to 
company, say 4% annual coupon; but they 
want CHF

¸ Say USD|CHF S = 1.2500, rCH = 3.00% and 
rUS = 5.00% (assume flat for 5 years)
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Cross-currency swap

¸Company first raises CHF 125,000,000 from 
Swiss investors and convert that at spot 
exchange rate to USD 100,000,000

¸Company liable to pay Swiss investors 
annual coupon at 4% and principal in the 5th

year

¸Company can convert USD earnings every 
year to meet the liability, but this means it 
has FX risk
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Cross-currency swap

¸ Alternatively, company may enter into a 

cross currency swap to lock in exchange rate 

for the next 5 years

USD

CHF

p+y = 125,000,000 x (1 + 4%)

y := 125,000,000 x 4%

USD|CHF z
What is this cross currency swap rate?

y/z

(p+y)/z
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Cross-currency swap

¸ This equation must hold:

¸ This may be solved for z

¸ The cross-currency swap rate is a function of 
local and foreign interest rates, the bond 
structure of one side of the liability, and the 
spot exchange rate
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Questions

¸Complete the calculation of the cross 

currency swap rate by writing down the 

number explicitly.
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Section 4: 
Repo (Repurchase Agreements)
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The Repo/Repurchase Agreement

¸ A repo is a sale of assets, entered into in conjunction 

with a simultaneous agreement by the seller to buy 

back the assets at a later specified date

¸ A reverse repo is the operation seen from the 

counterpartyôs point of view: it is a purchase of assets, 

entered into in conjunction with a simultaneous 

agreement by the buyer to sell back the assets at a 

later specified date



35

The (Classic) Repo

Seller Buyer

Cash N

Security X

Now

Seller Buyer

Security Y

Cash N(1+r)

Later

Repo rate

X and Y equivalent type and quality

Opening Leg

Closing Leg
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Guess their intentionsé

¸ Fund position (repo seller)

ï Enter repo to finance long bond position

ï Borrow money in repo market, buy bond, put bond up for 

collateral simultaneously

¸ Enhance yield (repo seller)

ï Lend bond and receive cash in repo market

ï Reinvest cash at higher rate R elsewhere

ï Earn the difference: R ïrepo_rate

¸ Cover short position (repo buyer)
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Repo market participants

¸ Investment banks
ï Play roles of cash lenders/borrowers and stock 

lenders/borrowers

ï Market making tool

¸ Fund managers
ï Repo out stocks, invest cash to earn spread over repo rate

¸ Central banks
ï Implement monetary policy

¸What determines repo rate? ïDemand and supply

¸ Repo rates can affect other rates ïif repo rates are high/low, 
then other rates will be similarly affected

¸ Via the repo market, central banks can affect rates

¸ Cash-rich institutions
ï Lend cash against security collateral
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Characteristics of repo market

¸Highly liquid in many countries

¸Generally very short-term

ïAbout 80% of USD repos are overnight

ïMost European repos are under 14 days

¸Repo rates are volatile, reflecting changes in 

demand and supply of bonds
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The collateral

¸ Used to protect against counterparty risk

Source: The Global Repo Markets, Moorad Choudhry

Assets used in repo transactions in 2002
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Haircut

¸ In a repo, the bond acts as a collateral

¸ Value of the bond collateral may change as credit 
quality of the issuer changes or as the interest rate 
environment changes, and it may be affected by its 
liquidity

¸ To insulate herself against this, the repo buyer 
normally imposes a collateral margin called ñhaircutò
ï E.g. a repo seller wants to borrow $100m via repo, the repo 

buyer may require him to place bonds exceeding that value 
by 2%
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Special vs General Collateral

¸General collateral 
ï any security in a class of securities of similar type 

that can serve as the collateral in a repo

¸ Special collateral
ï a general collateral may turned special when 

there is a sudden demand for it

ïAnalogous to CTD bonds in bond futures trading, 
on-the-run bond issues are more liquid and in 
demand by traders for position-taking to 
implement strategies
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Repo rate

¸ The interest rate for collateralized money lending in 

repo

¸ Lower than ñordinaryò interest rate

ï Why?

¸ What happens to the repo rate when the collateral 

goes special? How to take advantage in repo market if 

you own a collateral that goes special?
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Repo on Bloomberg

Source: The Global Repo Markets, Moorad Choudhry

¸ Trade date: 5 Jul 00

¸ Settlement: 6 Jul 00

¸ Term: 7 days

¸ Termination: 13 Jul 00

¸ Collateral:                 

UKT 5.75% 2009

¸ Face: 10,000,000

¸ Dirty price: 105.055601

¸ Settlement proceeds:     

10,505,560.11

¸ Repo rate: 5.75%

¸ Repo interest: 5.75% x 

10,505,560.11 x 7/365 = 

11,584.90


