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1. The forward rate is

0.06x075-0.05x0.50
0.25
or 8%. The FRA rate 1s 7%. A profit can therefore be made by borrowmg for six months at

5%. entermg mnto an FRA to borrow for the period between 6 and 9 months for 7% and
lending for nine months at 6%.

=0.08

In total the gain or loss under a futures contract 15 equal to the gain or loss under the
comresponding forward contract. However the timing of the cash flows 15 different. When the
time valie of money is taken into account a futures contract may prove to be more valuable
of less valuable than a forward contract. Of course the company does not know i advance
which will work out better. The long forward contract provides a perfect hedge. The long
futures contract provides a slightly imperfact hedge.

a) In this case the forward contract would lead to a shightly better outcome. The company
will make a loss on 1ts hedge. If the hedge 15 with a forward contract the whole of the loss
will be realized at the end. If 1t 1s with a futures contract the loss will be realized day by
dav throughout the contract. On a present value basis the former is preferable.

b) In this case the futures contract would lead to a shghtly better outcome. The company will
make a gamn on the hedge. If the hedge 1s with a forward contract the gamn will be realized
at the end. If 1t 1s with a futures contract the gain will be realized dav by day throughout
the life of the contract. On a present value basis the latter is preferable.

c) In this case the futures contract would lead to a shghtly better outcome. This 1s because 1t
would mvolve positive cash flows early and negative cash flows later.

d) In this case the forward contract would lead to a slightly better outcome. This 15 because,
m the case of the futures contract, the early cash flows would be negative and the later
cash flow would be positive.
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The cheapest-to-deliver bond is the one for which

Quoted Price — Futures Price x Conversion Factor

is least. Calculating this factor for each of the 4 bonds we get

Bond 1: 125.15625 — 101.375 x 1.2131 = 2.178
Bond 2: 142.46875 — 101.375 x 1.3792 = 2.652
Bond 3: 115.96875 — 101.375 x 1.1149 = 2.946
Bond 4: 144.06250 — 101.375 x 1.4026 = 1.874

Bond 4 is therefore the cheapest to deliver.

The Eurodollar futures price has increased by 6 basis points. The investor makes a
gain per contract of 25 x 6 = §150 or $300 in total.

The number of short futures contracts required 1s
100,000,000x4.0 3643

122,000x90
Founding to the nearest whole number 364 contracts should be shorted.

a) This increases the mumber of contracts that should be shorted to
100,000,000=4.0 _ 4684
122,000x7.0
or 468 when we round to the nearest whole number.

b) In this case the gamn on the short futures position 15 likely to be less than the loss on
the loss on the bond portfolio. This 1s because the gain on the short futures position
depends on the size of the movement mn long-term rates and the loss on the bond
portiolio depends on the size of the movement 1 medium-term rates. Duration-based
hedging assumes that the movements in the two rates are the same.
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8

X has a comparative advantage in ven markets but wants to borrow dollars. Y has a
comparative advantage i dollar markets but wants to borrow yen. This provides the basis for
the swap. There 15 a 1.5% per annum differential between the yen rates and a 0.4% per annum
differential between the dollar rates. The total gain to all parties from the swap 1s therefore
1.5-04=1.1% per annum The bank requires 0.5% per annum_ leaving 0.3% per annum for
each of X and Y. The swap should lead to X borrowing dollars at 9.6—0.3 =93 % per anoum
and to Y borrowing yen at 6.5—0.3=6.2% per annum The appropriate arrangement 15

therefore as shown All foreign exchange risk 1s borne by the bank.
Ten 3% Yen 6.2% —_—
Yen 5% -« _ B
. C-:rm].:-iul}' 'Fm.mlv;.ml C‘nml::mly A
X A | E L4187 O — b Diollars 1004
Dollars 9.3% Dollars 10%

A swap rate for a particular maturity is the average of the bid and offer
fixed rates that a market maker is prepared to exchange for LIBOR in
a standard plain vanilla swap with that maturity. Par yields on the
swap is that fixed rate which gives a NPV of zero basis the current
term structure of interest rates.

(1) §
a. The forward swap rate ¥ (in %) satisfies:
10020044 _ },[ 30046 | ~4<0.048 | -540.05 ] +100e~50.05
Solving this, ¥ =5.533%.
b. Because the 5.75% rate within the forward agreement 1s higher than the

forward swap rate, the forward agreement has negative value to the
financial institution.
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i)
| The financial institution needs to buy a receiver swaption with:

= Maturity 2 years

+ Strike 5.75% pa

« Notional €1m

= Swap length 3 years
= Annual tenor

The swaption can be priced using Black’s formula:

Price = XA [KN(—d,)-YN(-d,)]
Where
X' = notional, K = strike, ¥ = forward swap (fixed rate),

A = value of payment of | for each period of the swaption life

n Y/, +16°T
fi]: A‘: —2 ,dzzdl_ﬁ’\!!?_—‘
oNT
In this case:
4 _[ o 30046 | 40048 E—sxn.ns} — 247521

In 0.0553 r1(0.12)°2
d, = 0.0575 _ 2 ~—0.14183

0.1242

so N(~d1) = 0.55639

and d, =d; —0.12/2=-0.31154
so N(—d) = 0.62230

Hence the price of the swaption is:

1,000,000 x 2.47521 x [5.75% x 0.62230 — 5.533% = 0.55639] = €12,369
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iii)
) Rather than buying a receiver swaption, the financial mstitution could:

+ Pay a premium to enter into a forward-starting swap commencing at end

year 2, runming for 3 years paying floating rates but receiving a fixed
rate of 5.75%

+ Buy a payer swaption with:

- Maturity 2 years

- Strike 5.75% pa

- Notional €1m

- Swap length 3 years

- Annual tenor

The swap can be regarded as a long position in a floating-rate bond combined with a short
position m a fixed-rate bond. The correct discount rate 15 12% per annum with quarterly
compoundmg or 11.82% per annum with continuous compounding.

Immediately after the next payment the floating-rate bond will be worth $100 mullion. The
next floating payment ($ million) 1s

0.118x100x0.25=295

The value of the floating-rate bond 15 therefore

102.95¢ 15212 —100.941

The value of the fixed-rate bond 15

7 50N | 5 5,0LERSA2 | o 50118812

40 5o 0UERI | 10 5,-01IRd412 _gg 67g

The value of the swap 15 therefore

100.941—-98.678 =$2.263nullion

As an alternative approach we can value the swap as a series of forward rate agreements. The
calculated value 1s

(2.95-2.5) M1 L (3 0-2.5) M1
+(3 0-2. 5)2&1 18na12 + (3, n-2 5}2—0. 11821112

+(3.0-2.5)g L —$2 263 million
which 1s 1n agreement with the answer obtained using the first approach.
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10.

The payvoff ffom the swaption is a series of five cash flows equal fo max[0.076—s

millions of dollars where 5, is the five-vear swap rate in four years. The value of

that provides 31 per vear at the end of years 5, 6. 7, 8, and 9 is
E
1
——=20348
; 1.08
The value of the swaption m millions of dollars is therefore

203480 076 N(—d,) —0.08N(—4,)]

where
|'- j _1 III
4, = 1(0.08/0.076)+0.25'x412 _ 39
0254
and
! — 3? 'II
dy = In(0.08/0.076)—0.25 =4/2 _ 474
0.25:/4
The value of the swaption is

2.03480.076]N(0.1474) —0.08N(—0.3526)] = 0.03955

11.

It 15 instructive to consider two different ways of valuing this instrument. From the
perspective of a sterling investor it is a cash or nothing put. The variables are

S5, =1/148=06757. K=1/150=0.6667. r=008. g=0.04, c=012_and T =1. The
derivative pays off if the exchange rate is less than 0.6667. The value of the derivative s
10,000N(—d, )¢ " where

i, _ In(0.6757 ﬂ.ﬁﬁﬁ?};{?.ﬁﬂﬂ—ﬂ.m—ﬂ-lﬂ 2 0385

Since M—d1)=0.3500, the value of the derivative is 10,000<0.3500%e™*% or 3,231. In dollars
this is 3.231<1 48 = 54782

From the perspective of a dollar mvestor the derivative is an asset or nothing call The
variables are 5, =148 K=150.r=004, g=008, c=012 and T =1. The value is

10.000N(d, e ™" where

- In(1.48 /1.50)+(0.04—-0.08+0.12* /' 2)
o 0.12

N(d,)=0.3500 and the value of the derivative is as before

10,000 =1 48=03500= 2% =4782 or $4.782.

=-0.3852

12.

In an Asian option the payoff becomes more certain as time passes and the delta always
approaches zero as the maturity date is approached. This makes delta hedging easy. Barner
options cause problems for delta hedgers when the asset price is close to the barrier because
delta is discontimious.
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13. :
This is a cash-or-nothing call. The value is 100N(d, )e™"** where
_ 10(960/1000) +(0.08-0.03-02 /2)x0.5

d, =—0.1826

0.2x40.5

Since N(d,)=04276 the value of the derivative is $41.08.

The income yield is relevant because the income would lead to a
reduction in the price of the bond during the life of the derivative and
hence change the probability of achieving the strike price.

14.
« Suppose the first two factors are used to model rate moves.
« Using the data in 1st PCA Table, the exposure to the first factor
(measured in millions of dollars per factor score basis point) is
7 x-0.032838 + 6 x 0.031877 + 5 x-0.009330 - 4 x 0.219963 - 2 x
0.533525 = -2.032156

. and the exposure to the second factor is
7 x0.067482 + 6 x 0.062923 + 5x 0.078643 - 4 x 0.048486 - 2 x 0.126723
= 0.795731

« Suppose that f1 and f2 are the factor scores (measured in basis
points). The change in the portfolio value is, to a good approximation,
given by

P=-2.032156 f1 + 0.795731 {2

o The factor scores are uncorrelated and have the standard deviations
given in 2nd PCA table. The standard deviation of P is therefore:

J(=2.032156)2x(3.54)2 + (0.795731)2x(2.23)? = 51.75122 + 3.14877973
= 54.89999
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15.

It is instructive to consider two different ways of valuing this instrument. From the
perspective of a sterling investor it is a cash or nothing put. The variables are

5, =1/148=06757. K=1/1.50=0.6667, r=0.08, g=004, =012_and T =1. The
derivative pays off if the exchange rate is less than 0.6667. The value of the derivative is
10.000N(—d, )¢ " *" where

_ In(0.6757 /0.6667) +(0.08—0.04—0.12%/ 2)

d, RE =03832
Since M—dq)=0.3300, the value of the de:ri*.-‘atﬁre is 10.000x0.3500xe2%8 or 3.231_ In dollars
this is 3, 231=1 48 =5§4782
From the perspective of a dollar mvestor the derivative is an asset or nothing call. The
variables are 5, =148  K=150.r=0.04. g=008, c=0.12 and T =1. The value is
10,000N(d, )e™*™* where
_ In(1.48/1.50)+(0.04-0.08 £012°/2)
- 0.12
N(d,)=10.3500 and the value of the derivative is as before

10,0001 48x 03500 ™" = 4782 or $4,782.

=—{.3852

d,
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