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BACKGROUND INFORMATION ON MONEY MARKET INSTRUMENTS 
 
The following material contains basic information about money market instruments that will form part 
of the course.  You will probably be familiar with some of this already.  The course will deal with how 
these instruments are used and valued and you may need to refer to the definitions in this material 
during lectures and workshops. 
 
Cash Markets The interbank market for short-term deposits and borrowings out of today 

(or Spot) is often referred to as the Cash Market.  This name is most commonly 
used to differentiate this market from that for futures and FRAs.  The market is 
highly liquid for periods of up to one year with the three and six month periods 
being the most popular. 
 

Cash Calculation 
Basis 

Rates are quoted on a simple interest basis with interest being paid at the end of the 
period for which it is calculated.  The number of days in a year for interest 
calculation purposes varies between currencies.  The majority of currencies 
including the Euro and the US Dollar have a 360-day year (Actual/360 basis) while 
Sterling, some of the old commonwealth currencies and domestic Yen use 365 days 
(Actual/365 basis). 
 
For example £100 put on deposit for 180 days at 10% will earn: 

 4.94£  =  
365
180*

100
10*100£  

    
While $100 put on deposit for the same time period at the same rate earns: 

 $5.00  =  
360
180*

100
10*$100  

    
The other basis that we shall use a lot in the course is 30/360.  This is the norm in 
the Eurobond and US corporate bond markets, but not the cash markets.  Under this 
regime, each month has exactly 30 days. 
 
For currencies other than Sterling a deposit or borrowing rate agreed today would 
normally relate to a transaction starting at Spot (in two days time).  Sterling 
transactions are usually out of today or tomorrow. 
 
Deposits can also be made for short periods for example: 
 
Overnight: From today to the next working day. 
Tom-Next: Between one and two working days ahead. 
Spot-Next: Between two and three working days ahead. 
Spot-Week: Between two working days and two working days plus one 

calendar week ahead. 



 

 

Cash Day Count When periods are quoted a “month” normally refers to a calendar month so one 
month from 24 September will run until 24 October.  However, if 24 October is a 
non-working day then the period end will be rolled forward to the following 
working day.  The only exception to this is when rolling the date forward takes you 
into a new month.  Under this circumstance the period end is rolled backward to the 
previous working day.  So if 29 and 30 November were Saturday and Sunday then 
one month from 30 October would be 28 November. 
 
This rule is known as the modified following business day (or banking day) 
convention.  Other markets, such as those for bonds, apply different rules.  
“Modified following” is the most common rule for the money market instruments 
and we will stick to using this unless otherwise specified. 



 

Short Term 
Interest Rate 
Futures 

Because the market for financial futures developed from that for commodity futures 
the structure of these instruments and their markets are very different from their 
“OTC” counterparts such as cash and FRAs.  (OTC stands for “Over The Counter”) 
 
Unlike the market for cash, swaps or FRAs, futures markets have the following 
characteristics:  
 
• Futures markets are focused around organised exchanges.  Members join the 

exchanges through the purchase of a "seat" which carries the right to trade. 
 
• In the past the exchanges provided a physical location where trading between 

members was accomplished by “open outcry” (face-to-face).  Open outcry 
trading had to be executed in designated areas, usually areas called "pits".  
However, apart from some notable exceptions such as the Eurodollar contract 
in Chicago trading has now transferred to electronic platforms that allow 
trades to be executed anonymously and very rapidly. 

 
• The contracts traded are basically rights to make or take delivery of a given 

instrument on the delivery dates.  The fact that actual delivery will not occur in 
many cases does not prevent them from being freely traded.  Non-deliverable 
contracts are closed out at a specific price at the end of their life.  

 
• The contracts are standardised as to the amount and type of the underlying 

financial “commodity”.  The contract expiry dates are also fixed. 
  
• For an individual to trade futures contracts on the exchange, a sum of money 

called margin must be posted with a “Clearing Member” of the exchange.  
This margin is transferred to the exchange “Clearing House”. 

 
• At the end of each day positions that have been taken in the futures market are 

valued against the daily settlement price.  This price is established in the 
closing minutes of trading.  If the position has earned a profit, funds will be 
transferred into the position holder's margin account.  If the position has 
recorded a loss, then there may be a call for additional funds to be deposited in 
the margin account. 

 
• On some exchanges limits on price movement exist to protect all participants 

from temporary, erratic price behaviour, which could cause unusual losses. 
 
In futures markets there are a number of specific entities and individuals that 
perform well-defined roles.  The main ones are as follows: 



 

 

 
 

Futures 
Exchange 

This is the organisation that used to provide the physical facilities for trading and still 
does for some contracts.  It also sets down the rules and regulations on every aspect 
of market activity.  The exchange issues a given number of seats or trading permits, 
which can be purchased by individuals or corporations acceptable under the terms of 
membership.  Ownership of a seat confers the right to trade.  Day to day operations 
are monitored through a number of committees which consist of members of the 
exchange.  The exchange is also responsible for the arbitration of disputes, which is 
accomplished through either a committee or an exchange staff ruling.  

Clearing House This is attached to the exchange, as either a department or as a separate corporation 
with an agreement to provide clearing services to the exchange.  The Clearing House 
performs several important functions.  It is responsible for the transfer of funds 
associated with the margin deposits and the daily margin calls.  For deliverable 
contracts it handles the delivery process to ensure that a buyer presents funds and a 
seller presents the commodity before delivery takes place.  To keep track of the huge 
amount of information involved requires enormous computing and data processing 
capabilities. 
 
One of the most important functions performed by the Clearing House is to stand as 
the counterparty to every transaction.  When a buyer and seller of a given contract 
agree on a price, that trade is registered with the Clearing House, which then 
becomes counterparty to both buyer and seller.  This means that either party can 
come to the market to close their position without referring to the other.  When the 
buyer wants to sell his contract and close his position, he can do so because the 
Clearing House has recorded his previous transactions and will offset the buy and sell 
orders.   
 
By being counterparty to every trade, the Clearing House removes a trader's need to 
consider the credit worthiness of the other side of a transaction.  The credit standing 
of the Clearing House itself is of course a principal concern. 
 
Since all trades must be registered with the Clearing House, a system of Clearing 
Members exists.  These are members of the exchange that have qualified as Clearing 
Members by being able to provide guarantees to certify their financial ability to 
handle the clearing process.  The Clearing Members' function is to provide a route 
for the registration of trades and the posting of margin.  Non-Clearing Members pass 
details of their trades to a Clearing Member on a daily basis.  Along with this goes a 
transfer of the required margins payments.  The Clearing Member is then responsible 
for the registration of all trades and the posting of margin amounts with the Clearing 
House.  



 

 

Electronic 
Trading 

In the electronic market, participants are anonymous and orders are matched 
automatically according to their price and time of entry.  This has generally led to 
increased participation, competition and an improvement in bid/offer spreads and 
liquidity.  The electronic market is operated by a "Trading Host" which performs 
order matching and trade and price reporting.  In order to participate in the market, 
members require a trading application that connects to the Trading Host.  These 
may be integrated with other trading systems to allow rapid execution of complex 
trades. 

Futures Contract 
Details 

A typical short-term interest rate future is the Three-Month Eurodollar Future.  The 
contract details are given as follows: 
 
Contract:   Three-Month Eurodollar Interest Rate Future. 
Unit of Trading:  $1,000,000.00 
Delivery Months:  March, June, September, and December and serial 
months 
Delivery Day:   First business day after the last trading day 
Last Trading Day  11.00 Two days before the third Wednesday of the 

delivery month. 
Quotation:   100 minus rate of interest 
Minimum Price Move:  0.0025 ($6.25) this is a quarter of a tick  
 
The price of the contract is quoted as 100 minus an interest rate but, the amount of 
money changing hands as the result of a given move in the price is derived from the 
contract amount and the period of the contract. 
 
A move of one tick (0.01%) is worth $1,000,000 * 90/360 * 0.0001 = $25. 
 
Contracts can be bought and sold for anything up to several years before the last 
trading date.  For the three month Eurodollar contract, this is nominally ten years.  
The interest rate that is reflected in the price is therefore related to the forward rate 
for a period of 90 days from the delivery date.  It is however not exactly the forward 
rate for reasons of convexity that will be explained on the course. 
 
Because the contracts are for three-month periods, the whole year is spanned by four 
delivery months.  This is apart from a few gaps or overlaps between the end of the 
deposit period for one contract and the delivery date of the next. 



 

 
 
 

Forward Rate 
Agreements 
(FRAs) 

FRAs or Forward Rate Agreements are instruments designed to provide a hedge 
against the level of short-term interest rates at some period in the future.  Formally, 
they are agreements between two parties, one of whom is usually a bank, to pay or 
receive a sum of money.  This sum is based on a defined principal amount and the 
difference between an interest rate set at the date of agreement (the FRA rate) and a 
specific cash rate, normally LIBOR, at some time in the future.   
 
For example the buyer of 6-9 FRA will receive compensation from the seller if the 
three-month LIBOR rate in six months time rises above the rate at which he bought 
the FRA.  Conversely he will pay compensation to the seller if LIBOR drops below 
the FRA rate.   
 
If the buyer of this FRA is a treasurer who has to roll-over a three-month loan in six 
months time at LIBOR he will have locked in his borrowing rate for that period as 
long as the principal amount of the loan matches that of the FRA.  This is because as 
his cost of funds rises his receipts from the FRA exactly compensate him for the 
increased payments on the loan.  Conversely if rates and his cost of borrowing drops 
he will be obliged to pay under the FRA and those payments will bring his cost of 
funds back to the FRA rate. 
 
The exact formula for calculating the payment made under the FRA is: 
 

 
)*(L+1
*)R-(L*P

  =  C
360
D

360
D

FRA  

 
 P = Principal Amount 
 C  = The compensation payment made by the seller to the buyer of 

the FRA on the settlement date at the beginning of the LIBOR 
period. 

 L  = The LIBOR rate on which the FRA is based. 
 RFRA  = The FRA rate agreed at the time of purchase. 
 D  = The number of days in the LIBOR period. 
 
Traditional FRAs are settled at the beginning of the LIBOR period on the 
"Settlement Date".  The payment amount depends on the level of the appropriate 
LIBOR rate on the "Fixing Date".  The Fixing date is normally two days before 
the Settlement date for those currencies, which trade out of Spot.  For currencies 
like sterling, which trade out of today, the two dates are the same.  



 

Futures v FRAs FRAs have sometimes been described as "Over The Counter" futures contracts and 
this is in part true.  The fundamental differences between futures and FRAs are as 
follows: 
 
• There are no specific dates for FRAs.  The most liquid periods are the three and 

six month "runs" (3-6, 6-9, 3-9, 6-12 etc.). 
 
• FRAs are quoted in terms of interest rates. 
 
• Day count and interest calculations are usually done on the same basis as the 

cash deposit markets in the currency of the FRA.  Three months is therefore not 
always 90 days. 

 
• FRAs are not traded through an organised exchange.  Parties must therefore 

make their own assessment of each other’s credit. 
 
• There are no margin requirements for FRAs. 
 
• There are no fixed contract amounts for FRAs, but in practice prices are 

generally quoted for a minimum principal of $25,000,000.00 or equivalent. 
 
The major benefits of using FRAs rather than futures are: 
• Reduced administration as the result of not having to cope with initial and daily 

margin calls. 
 
• The cashflow and funding aspects of margin payments are eliminated. 
 
• The flexibility of FRA dates and amounts allow them to be used as a much 

more accurate hedging vehicle. 
 
The major benefits of using futures are:  
• The bid-offer spread is narrower than for FRAs particularly near to delivery.  
 
• The Liquidity of the futures market can be much greater than the FRA market 

in specific currencies and maturities.  For example, trades of 2000 contracts in 
the Three-Month Eurodollar future are not unusual, but doing a two billion 
Dollar FRA is trickier, but not impossible. 



 
 

 

Interest Rate 
Swaps 

These instruments will be covered in depth on the course.  At the moment it is 
necessary to be aware of some basic definitions. 
 
An interest rate swap agreement is a contract whereby two parties agree to exchange 
payments equivalent to the interest payable on some notional principal amount.  
Payments are based on two different indices, normally one fixed and one floating.  
The fixed rate payer makes periodic payments to the other party corresponding to a 
fixed interest rate and based on the notional principal.  The floating rate payer makes 
a series of payments based on a floating rate such as three month LIBOR and the 
notional principal.  
 
An interest rate swap contract is defined by various parameters: 
 
Term:   The swap start and end dates define the term of the contract.  

Contracts can be for anything from a few months to many 
years.  Frequently traded maturities range from one to forty 
years.  Forward starting deals are not unusual. 

 
Notional Principal: The principal amount from which the cashflows are 

calculated is not normally exchanged in an interest rate swap.  
Typical market amounts range from $25,000,000.00 upward. 

 
Fixed Rate:  The rate against which fixed side payments are calculated.   
 
Floating Rate:  The rate against which floating side payments are calculated.  

This can be a LIBOR, Treasury Bill or other rate such as 
Prime. 

 
Rate Fixing Dates: The series of dates on which the floating rate is determined 

(Reset Dates). 
 
Payment Dates: The series of dates on which payments are made on the fixed 

and floating sides of the swap. 
 
Reset Interval:  The frequency with which the floating rate is recalculated.  

This is normally one, three, six or twelve months.  It can also 
be tied to the delivery dates of the relevant three-month 
interest rate futures contracts. 

 
Stub Period:  A period at the start or end of the swap which is longer or 

shorter that the period between reset dates for that side of the 
swap. 
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Options on Interest Rates

Before the course it is important to gain a general feel for the factors that affect the value of
option contracts.  For this reason, the material below does not specifically mention interest rate
options until the end.

In general terms, an option is the right but not the obligation to buy or sell a given amount of a
specific commodity at a certain price on or before a predetermined date.  In order to gain this
right the buyer of the option will pay a sum of money to the seller.

In this description the word "commodity" refers to a wide range of goods and transactions.  It
includes soya beans, property and financial instruments such as forward interest rates, FRAs and
swaps.

Definitions:

Call: The right to buy

Put: The right to sell

Holder: The buyer of the option

Writer: The seller of the option

Premium: The sum paid by the Holder to the Writer for the option.

Exercise Price: The price at which the commodity can be sold or bought by the Holder.

Contract Amount: The amount of commodity bought or sold when the option is exercised.

Expiry Date: The date on or before which the option Holder may exercise the option.

American Style: An option under which the Holder has the right to exercise on any date
up to and including the expiry date.

European Style: An option under which the Holder has the right to exercise on the expiry
date.

Path Dependant: An option that has a strike price that depends on the price history of the
commodity.  Included in this class are: Look Back Options, Average
Rate Options and Down and Out Options.

Compound: An option on an option.
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Market Terms:

In the Money: A call option is in the money when the market price of the commodity is
greater than the option strike price.  A put option is in the money when
the market price is less than the strike price.

Out of the Money: A put option is out of the money when the market price of the
commodity is greater than the option strike price.  A call option is out of
the money when the market price is less than the strike price.

At the Money: Both put and call options are at the money when the market price of the
commodity is equal to the option strike price.

OTC: An option traded "Over The Counter" between two parties directly and
not through an exchange.

Exchange Traded: An option traded on the floor of a recognised exchange.

Intrinsic Value: The element of the option value that is made up of the present
value of the profit, if any, from immediate exercise.

Time Value: Option value minus intrinsic value.

Delta: The rate of change of the option value with respect to the commodity
price.

Gamma: The rate of change of the option Delta with respect to the commodity
price.

Rho: The rate of change of the option value with respect to the risk-free
interest rate for the period between today and expiry.

Vega (Lambda) The rate of change of the option value with respect to the volatility of the
commodity price.

Theta: The rate of change of the option value with respect to the time remaining
to expiry.

Option Pricing:

The key factors that affect the value of an option are:

• The commodity price
• The volatility of the commodity price
• The risk free rate of interest for the period to maturity
• The option strike price
• The maturity date
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An option can never be worth less than zero.  Even if an option is a long way out of the money
there is still a chance that it might become in the money before expiry and this chance has a
positive value.  A call option can never be worth more than the value of the contract amount.  If
a call option was worth more than the contract amount of the underlying commodity then there
would be an immediate arbitrage by selling the call and buying the commodity.

Figure 1
Option Values With Commodity  Price

Price

Option Value

Put and Call Option Strike Price = 100

50.00 70.00 90.00 110.00 130.00 150.00

60

50

40

30

20

10

0

Call Option

Put Option

Figure 1 illustrates that the value of a call option increases with increasing speed as the
commodity price gets closer to the exercise price and converges to increasing at the same rate as
the commodity price as the option becomes further in the money.  The converse of this is true of
a put option.

Hedging Factors

The rate of change of the option value with respect to the commodity price (the option Delta) is
shown by the slope of the value curve.  This is illustrated for European put and call options in
Figure 2 below.

Figure 2
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Option Deltas v Commodity Price

Commodity Price
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Call

Figures 3 and 4 illustrate the way that Gamma and Theta for European style options change with
commodity price.

Figure 3

Option Gamma With Commodity Price
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Figure 4
Option Theta With Commodity Price
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The way in which a European style call option's value decreases with time to expiry is illustrated
in Figure 5.

Figures 6 and 7 show the effect of changes in the volatility of the commodity price on the value
of European style call and put options.

Figure 5

Option Values With Expiry Date

Date

Value
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Figure 6
Call Option Values With Volatility

Volatility

Value

0.00 6.00 12.00 18.00 24.00 30.00 36.00 42.00 48.00 54.00 60.00

50

45

40

35

30

25

20

15

10

5

0

Out of the Money

In the Money

Figure 7

Put Option Values with Volatility
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The risk free rate of interest is also an important factor in determining the price of all options
regardless of the nature of the commodity.  Figure 8 illustrates how changes in the risk free rate
can alter the value for European style put and call options.

 Options on Interest Rates (Caps Floors, Collars and IRGs)

The basics of option pricing apply to these instruments as it does to other options.  With these
instruments the commodity is a forward interest rate and the strike price is expressed as a
percentage.  They are generally European style options and the strike rate applies to a specific
period in the future.  The commodity price is the current forward rate for that period and the
contract amount is expressed as a notional principal.

For example under the terms of a standard cap the buyer receives the right to compensation if an
agreed floating rate (often 3 month LIBOR) is above the cap strike rate on a specific series of
days.  The amount of compensation is calculated from the tenor of the floating rate, a principal
amount, and the difference between the floating rate and the strike rate.  If the floating index
used is below the strike rate on the rate fixing date then the buyer of the cap receives no
payment.

While the buyer has the right to receive a payment under the terms of the cap the seller has the
obligation to make the payment.  The seller will therefore receive a premium from the buyer for
taking on the risk of having to pay the buyer over the life of the instrument.

A floor operates in a very similar way to a cap except that the buyer will receive payment if the
floating index is lower than the strike rate on the rate fixing dates.  Figure 9 shows a typical
series of payments on an 18-month cap and floor against 3 month LIBOR.

Figure 8

Option Values With Interest Rate

Risk Free Interest Rate
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Figure 9
0 6 9 12 15 18

Strike Rate
15%

LIBOR 14.9 15.1 15.5 15.2 14.8

Cap Payoff 0 0.1 0.5 0.2 0

Floor Payoff 0.1 0 0 0 0.2

Months: 3

(%)

(%)

(%)

3m

5.09 8.09 10.2 11.83 13.27Cap Premium (bp)

Total Cap Value = 48.48 bp

Interest Rate Options (Swaptions)

A swaption is an option on a swap.  The instrument comes in two basic types a payer and a
receiver swaption.  The holder of a payer swaption has the right, but not the obligation to enter
into an interest rate swap where he is making fixed rate payments in exchange for receipts based
on a floating interest rate.  The holder of a receiver swaption has the right to enter into an interest
rate swap where he is receiving fixed.  Conversely the seller of a swaption has an obligation to
enter into a swap as counterparty to the swaption holder.  As with the majority of options the
holder pays the seller a premium when he takes out the option.

The swaption strike rate is the rate at which the option holder will be making or receiving fixed
rate payments if the option is exercised.  The floating rate on the majority of swaptions is three,
six or twelve month LIBOR.

The most common swaption structures are relatively short-term European style options to enter
into longer-term interest rate swaps.  The example below illustrates a one-year option into a five-
year swap.  This is a very typical market structure.  Normally the swap starts when the option
expires so that the tenor of this swaption is six years.

Figure 10

Today 1 Year 6 Years

Option Period
Forward Swap

Option Expiry

Parties enter into swaption
Buyer pays the premium to seller
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In the example the option was European and could only be exercised at expiry.  It is possible to
buy, but quite difficult to value, American style swaptions.  There the option can be exercised
into a swap of a specific maturity at any time up until the expiry date.

The majority of swaptions are not actually exercised into swaps but are settled for cash.  If, in
our example, the swaption strike rate is 8.5% and at expiry the five-year swap rate is 8% then the
holder of a receiver swaption will get a cash payment.  A payer swaption will expire worthless.
A receiver swaption is considered to be "in the money" if the forward swap fixed rate is less than
the swaption strike rate.  The reverse is true for a payer swaption.

As we can see the valuation of a standard European style swaption falls into two parts: The
valuation of a swap and the valuation of the option on that swap.  The swap to be valued runs
from the end of the option period to the final maturity date of the swaption.  In the example
shown above this would be a forward start swap beginning in one year and ending in six years
time.

In order for the present value of the option to be worked out the rate at which it is possible to
enter into an appropriate forward start interest rate swap today must be calculated.  It is this
break-even swap rate that goes into the option-pricing model.

The type of option pricing model that is used for valuing the option element of the swaption is
the same as that for caps and floors.  The difference is that in the case of swaptions it is the
forward swap price not forward LIBOR that is the underlying instrument and for swaptions there
is only one option to evaluate.

The key factors for valuing the option are:

• The underlying instrument price (forward swap rate).
• The volatility of the forward swap rate.
• The strike rate.
• The yield curve.
• The maturity of the option.

Swaption Pricing

The approach to pricing European style swaptions is very similar to that used for pricing caps
and floors.

The price of a cap or floor is the sum of the prices of a series of short-term options on
forward LIBOR.  There the underlying instrument against which the option is priced is the
forward interest rate.

Swaptions contain only a single option on a forward swap.  So in that case the underlying
instrument is the forward swap rate.  Because of this we can use Black's model to value
European style options on interest rate swaps.
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As with caps and floors the assumptions underlying the model are:

• There is no default risk inherent in the underlying forward swap.
• There are no transaction costs or liquidity constraints in the forward swap market.
• There is no cash impact of entering into a forward swap.
• The underlying asset changes through time following the diffusion process shown

below.

dz +dt   =  
S
dS σµ

Where:
S = The forward swap rate at a given time.
m = A drift term
dz = An increment of standard Brownian motion
s = The volatility of the forward swap price (a constant).

This means that, like forward LIBOR in the caps model, we assume that the forward swap
rate is lognormally distributed.

As a result we can use the standard result from Black's model and say:

)d  EN(-  )dSN(  =  t)C(S, 21

Where:
C = The value of a European swaption
N(.) = The cumulative standard normal distribution and:
E = The swaption exercise price.
T1 = Start date of the forward swap.
t = The valuation date.

t-T  -  d  =  d  

 

 t-T2
1  +  

t-T
E
SLog

  =  d
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1
1

1
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σ
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