
The first swap contracts were negotiated in the early 1980s.

is an OTC agreement between two counterparties (firms or
financial institutions) to exchange financial instruments.

Usually, the two counterparties exchange cash flows instead of the

I.e., cash flows of one party’s financial instrument is exchanged for
those of the other party’s financial instrument.
So, the two parties exchange one stream of cash flows against

The agreement defines the dates when the cash flows are to be

Usually the calculation of the cash flows involves the future value of

flows on just one future date, swaps typically lead to cash flow







Definition

cash flows comes from a future interest payments based on a
specified principal amount.

Definition
interest rate swap a floating interest rate is

exchanged for a fixed rate or vice versa.

A company agrees to pay cash flows equal to interest at a
predetermined fixed rate on a notional principal for a predetermined

In return, it receives interest at a floating rate on the same notional

The floating rate in most interest rate swap agreements is LIBOR.

fixed-rate payer floating-rate payer

We assume the agreement specifies that payments are to be

The first exchange of payments would take place on September 5,



 



floating rate to fixed rate

By entering into the swap as a fixed-rate payer, Microsoft receives

at a floating rate of LIBOR plus 10 basis points into borrowings at a
fixed rate of 5.1%.

floating rate to fixed rate

By entering into a swap as a floating-rate payer after having borrowed a
fixed-rate loan.

fixed rate to floating rate

By entering into a swap as a fixed-rate payer, Microsoft receives LIBOR

  

floating rate to fixed rate

By entering into a swap as a floating-rate payer to transform an asset

Usually two nonfinancial companies such as Intel and Microsoft do

They each deal with a financial intermediary such as a bank or other
financial institution.

If one of the companies defaults, the financial institution still has to

Plain vanilla fixed-for-floating swaps on US interest rates are usually
structured so that the financial institution earns about 3 or 4 basis

In practice, it is unlikely that two companies will contact a financial

For this reason, many large financial institutions act as market



Definition
is the average of the bid and offer fixed rates.

Maturity Bid (%) Offer (%) Swap Rate (%)

2 years 6.03 6.06 6.045

3 years 6.21 6.24 6.225

4 years 6.35 6.39 6.370

5 years 6.47 6.51 6.490

7 years 6.65 6.68 6.665

10 years 6.83 6.87 6.850

The rate of the floating leg of the swap is given by a floating rate

This floating rate index is usually the LIBOR.

LIBOR is posted for five currencies: the U.S. dollar, euro, Swiss

A day count convention is specified for fixed and floating payment.
The day count convention on the floating leg is generally actual/360,

Consider the first floating payment from Intel to Microsoft in our

Definition
confirmation

Confirmations specify the terms of a transaction.



higher rate of interest than AAACorp in both fixed and floating

AAACorp can borrow at a lower floating-rate than LIBOR because

the difference between the two fixed rates is greater than the
difference between the two floating rates.

BBBCorp pays 1.2% more than AAACorp in fixed-rate markets and
only 0.7% more than AAACorp in floating-rate markets.
BBBCorp appears to have a comparative advantage in floating-rate

advantage in fixed-rate markets.

We assume that BBBCorp wants to borrow at a fixed rate of
interest, whereas AAACorp wants to borrow at a floating rate of

AAACorp borrows fixed-rate funds at 4% per annum.
BBBCorp borrows floating-rate funds at LIBOR plus 0.6% per annum.

up with floating-rate funds and BBBCorp ends up with fixed-rate

BBBCorp agrees to pay AAACorp interest at a fixed rate of 4.35% per



floating-rate markets.

fixed-rate markets.

companies in fixed-rate markets, and
the interest rates facing the two companies in floating-rate markets.

Why is the difference between the two fixed rates greater than the
difference between the two floating rates?

fixed rate markets are 5-year rates.

floating rate market are six-month rates.

The lender usually has the opportunity to review the floating rates every

are a reflection of the extent to which BBBCorp is more likely than

on a $20 million five- year loan:

Company A requires a floating-rate loan; company B requires a
fixed-rate loan.

fixed-rate
floating

floating-rate
fixed



fixed rate 5%

floating rate LIBOR

A’s net profit writes as: (conditions in the market without SWAP) -

B’s net profit writes as: (conditions in the market without SWAP) -

The figure becomes:

We can also find this result by directly notice that there is a
) per annum differential between the fixed (resp. floating) rates



Swap rates define par yield bonds that can be used to bootstrap the

     

An interest rate swap is worth close to zero when it is first initiated.

the first regards the swap as the difference between two bonds;



By doing this, we find that, from the point of view of the floating-rate
payer, a swap can be regarded as a long position in a fixed-rate
bond and a short position in a floating-rate bond, so that

fix fl

fix is the value of the fixed-rate bond (corresponding to payments

fl is the value of the floating-rate bond (corresponding to payments

Similarly, from the point of view of the fixed-rate payer, a swap is a
long position in a floating-rate bond and a short position in a
fixed-rate bond, so that the value of the swap is

fl fix

fix

fl

To answer this question we will first answer simplier questions.

fixed-rate

The fixed rate of 8% will lead to an annual coupon of

fix



fixed-rate

The fixed rate of r

fix

fix



floating-rate

fl

fl

lower than 12 months) the fixed-rate
bond price, and the floating-rate bond price, write as

fix

fl

) denoting the fixed coupon (resp. floating coupon for a



floating-rate

fl

fl

fl



fl

fl

In our previous examples, the only way a fixed-rate bond may not
worth its notional principal is because the fixed-rate coupon differs

Similarly, the only way a floated-rate bond may not worth its notional
principal is because the floating-rate coupons differ from the

value computation discounts any future cash flow at the same rate as

The valuation of a floating rate bond does, at first glance, look more
complicated than that of its fixed rate counterpart.

(except the current one) of the floating rate bond will be determined

So a floating-rate bond is worth the notional principal immediately

fix

To value the floating-rate bond, we note that the bond is worth the

fl

fl
The floating-rate bond can therefore be regarded as an instrument
providing a single cash flow of
Discounting this, the value of the floating-rate bond today is



fixed-rate bond price, and the floating-rate bond price, write as

fix

fl

) denoting the fixed coupon (resp. floating coupon for a

Suppose that a financial institution has agreed to pay 6-month LIBOR

Observe that the compounding is semiannual for the fixed rate and

fix

 



fix
     



fl

 

fl
 

fix fl

If the financial institution had been in the opposite position of paying
fixed and receiving floating, the value of the swap would be

For a financial institution paying floating and receiving fixed, we

 





 

satisfies

   


 

Column 2: The fixed rate of 8% will lead to a cash inflow of


Column 3, Row 1: The floating rate of 10
ago) will lead to a cash outflow of 100  

   




   

The cash outflow is therefore 100  

     

What is the current value of the swap to the party paying floating?

What is its value to the party paying fixed?



The value of the fixed-rate bond underlying the swap is

fix
 

The value of the floating-rate bond underlying the swap is



The value of the swap to the party paying floating is

The value of the swap to the party paying fixed is

Consider the party paying floating.

The first forward contract involves paying







Definition
is a swap where a fixed rate for a

The fixed rate in an OIS is referred to as the

swapped for borrowing or lending at a fixed rate.

The floating leg is given by an overnight rate index, such as the

The fixed leg is agreed amoung parties.



OIS: both counterparties only swap the floating rate of interest for the
fixed rate of interest.

Definition
of the creditworthiness of other financial institutions and the general





Definition

The amount of repayment is fixed at the FX forward rate as of the



 



Definition

A currency swap agreement requires the principal to be specified in

the latter, except for the exchange of floating rates during the

defined on the previous slide), BPM:



Example (Fixed-for-fixed currency swap)

Sterling cash flow

Both firms can use a currency swap to transform General Electric’s



If we define

is the value of the bond defined by the domestic cash flows on the

defined by the foreign cash flows on the swap; and

Some time ago a financial institution has entered into a currency swap

Column 3: The present values of the US$ cash flows are
 

Column 4: The present values of the US$ cash flows are
 



Each exchange of payments in a fixed-for-fixed currency swap is a

The financial institution then pays 0

 

 

 

If the 1-year forward rate is realized, the yen cash flow in year 1 is
5734 million dollars and the net cash flow at



cash flows at the end of year 1.



E.g., the yen cash flow in year 2 is worth 60
million dollars and the net cash flow at the end of year 2 is



Consider a financial institution that has entered into offsetting

If neither party defaults, the financial institution remains fully hedged.

However, there is a chance that one party will get into financial
difficulties and default.
The financial institution then still has to honor the contract it has with

A financial institution clearly has credit-risk exposure from a swap
when the value of the swap to the financial institution is positive.

When the value of the swap to the financial institution is negative it is

financial instruments.

cash flows of one party’s financial instrument for those of the other
party’s financial instrument.



can be used to transform a floating-rate loan
into a fixed-rate loan, or vice versa.

It can also be used to transform a floating-rate investment to a
fixed-rate investment, or vice versa.

They allow two parties to exchange fixed and floating cash flows on

One party agrees to pay the other party interest at a fixed rate on a

In return, it receives interest at a floating rate on the same notional

overnight rate being exchanged for a fixed interest rate.

overnight federal funds rate, as the underlying rate for its floating leg,
while the fixed leg would be set at an assumed rate.

Overnight index swaps are popular among financial institutions

simultaneously agrees to buy (or sell) a specific amount of a

In the first leg of the swap, a specific amount of a currency is bought (or



Currency swap exchanges a series of cash flows (interest payments

In the first, the swap is decomposed into a long position in one bond

When a financial institution enters into a pair of offsetting swaps

If one of the counterparties defaults when the financial institution has
positive value in its swap with that counterparty, the financial


