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An individual, who enters into a forward contract to buy the ALSI index, will face
the nisk that

the market will fall
the market will nse
the market volatility will fall
the market volatility will rise

Identify the correct statement from the following alternatives

With exchange-traded contracts, financial institutions often act as market
makers for commonly traded instruments

Contingent claims are contracts in which the payoff will occur if a specific event
takes place

Cali options grant the holder the opportunity to buy the underlying security at a
price above the current market price

Futures contracts can be traded on the exchange-traded and over-the-counter

Indicate the correct statement with regards to interest rate parity

If the foreign interest rate I1s greater than the spot interest rate, the foreign
currency 1s trading at a discount

If the foreign interest rate 1s less than the spot interest rate, the foreign currency
Is trading at a discount

If the spot interest rate Is greater than the foreign interest rate, the foreign
currency I1s trading at a discount

If the spot interest rate 1s equal to the foreign interest rate , the foreign currency
1s trading at a premium

The following information is avarable for a secunty
Current pnce = R250

Risk-free rate = 5 5%

A dealer offers you a forward contract for delivery n three months on the security at a
price of R275 What action would you take today to earn an arbitrage profit?

A WON -

Sell the forward contract, borrow money and buy the stock
Buy the forward contract, borrow money and buy the stock
Buy the forward contract, sell the stock and invest the proceeds
Sell the forward contract, sell the stock and invest the proceeds

TURN OVER
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5 Obama Ltd 1s a US-based company that exports goods to Japan Obama Ltd
will receive a payment in Yen on a shipment of goods in three months They

want to hedge their exposure to a decline In Yen within the next three months

The following information are available
Us Japan
Interest rate 2 1% 52%

The current spot rate 1s $0 555 and the Interest rates will remain fixed for the next six
months

Indicate what position Obama Ltd must take in the market n order to hedge
against the currency nsk Obama Ltd should

enter Into a contract to buy Yen forward

enter into a contract to buy US dollars forwards

enter into a contract to sell Yen forward

not enter into a forward contract as there I1s no arhitrage profit

W N -

Use the following information to answer questions 6 and 7

6 Andy Muller, a corporate treasurer needs to hedge the interest rate nsk on a
future transaction of his company The nisk 1s associated with the rate on 180-
day Eurtbor in 30 days The term structure of Euribor I1s given as follows

30-day Euribor 4 25%
210-day Eunbor 6 00%

Calculate the FRA expiring in 30-days on the 180-days Eurbor

1 313%
2 622%
3 627%
4 2102%

7 Andy Muller took a long position in the FRA, now 20 days later the interest rates
are as follows

10-day Euribor 4 00%
190-day Eunbor 5 84%

The market value of the FRA for a €15 million notional principal is closest to

1 -€1,096,250
2 -€25500

3 €206,960

4 €940,000
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A Treasury bill with a face value of $20,000 has 215 days to matunty and a
discount yield of 188% if the discount yield decreases to 1 75% the price of
the treasury will

. Increase

decrease
remain unchanged

Mpofu construction considers taking a forward contract on the ALSI index The
Index Is currently at 2775, with a continuously compounded dividend yield of
1 35% and a discreet compounded interest rate of 5 27%

Calculate the price of the 2-year forward contract on the ALS| index

2994
3001
3034
3075

A security 1s priced at $2,500 today The forward contract on this security 1s
currently priced at $2,775 and expires In two years The annual interest rate Is
7 50%

Calculate the value of the off-market forward contract today, and indicate who
makes the payment?

BN

W N -

-3$81 40 Short pays the amount upfront to the long
-$81 40 Long pays the amount upfront to the short
$98 70 Short pays the amount upfront to the long
$98 70 Long pays the amount upfront to the short

Calculate the price of a 240-day forward contract on an 9% US Treasury bond
with a spot price of $2,250 and face value of $1,000 The bond has just paid a
coupon and will make another coupon payment in 180 days The annual nsk-
free rate 1s 4 5%

$1,305
$2,271
$2,304
$2,450

TURN OVER
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Use the following information to answer questions 12 and 13

Poppie Molol, a speculator, has purchased an Apnl Eurodollar futures contract at a
price of 96 14

12

W =

13

1
2
3

Calculate the price of the April Eurodollar futures contract, with each contract
based on $1 million notional principal

$961,400
$987,133
$1,000,000

Indicate what would happen to the futures price if the interest rate were to
decrease to 2 55% a month later The futures price will

decrease
ncrease
remain the same

Use the following information to answer questions 14 and 15

Mr N Nyoka is a trader for a large commodity company He has been asked to look
Into the possibility of investing in goid futures Mr Nyoka has gathered the following
Information The current price of gold 1s $1,221 and the risk-free interest rate 1s 10 5%
Assume the net cost of carry for gold 1s zero

14

B WN -

15
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16

Calculate the price of the gold futures contract that expires in 270 days?

$998 04

$1,177 64
$1,314 59
$1,349 21

If the futures contract were priced at $1,185, what arbitrage transaction could
be executed?

Take a long futures position and sell short the gold
Take a long futures position and buy the gold
Take a short futures position and buy the gold
Take a short futures position and sell short the goid

Jacque Gutto, an investor wants to invest in the stock index A futures contract
on the index expires in three months and the futures price 1s 1,500 Calculate
the current value of the stock index if the reinvested dividends over the hfe of
the futures 1s 8 25 and the risk-free interest rate I1s 7 5%

1,536
1,491
1,473
1,465
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Consider a futures contract expiring in 85 days on the euro The spot exchange
rate 1s $1 22 The foreign interest rate 1s 4 00% and the domestic ns-free rate 1s
593% Caiculate the appropriate futures price

10043
12148
12252
12426

An increase In the strike price of option prices wili

increase call and put prices
decrease call and put prices
increase call prices and decrease put prices
decrease call prices and increase put prices

You are investigating buying the stock and buying the put option to hedge
against your nsk exposure Currently the underlying stock i1s priced at $75 50
The put option with an exercise price of $75 50 1s priced at $7 70 and the call
option on the same underlying at $8 25 Calculate the payoff and indicate what
strategy you will use

$13 covered call
$75.50 covered call
$13 protective put
$7550 protective put

Consider a stock index option that expires in 65 days The stock index is
currently at 1155 25 and makes no cash payments durning the life of the option
Assume that the stock index has a muitipler of 1 The nisk-free rate 1s 5 6%
Calculate the lower and upper bounds for European-style cali options on the
above stock index with an exercise price of 1250

Lower bound Upper bound
$94 75 1155 25
$0 115525
$82 68 1250 00
$0 1237 93

TURN OVER
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Use the following information to answer question 21 to 23

Current stock price $70

Risk-free rate 95%

Consider a two-period binomial model were the stock price can go up or down by 10%

21 Calculate the price of the European call option expiring in two periods with an
exercise price of $72

310
$11
$12
$13

2 ON =

22  Calculate the price of the American put option expinng in two periods with an
exercise price of $64

$0 0039
$0 0046
$0 0228
$0 1667

£WON

23  Calculate the current value of the fiduciary call if the strike price 1s currently $68
and the call option 1s $7 50 and 120 days to expiration

$ 950
$58 50
$66 00
$73 50

BN A

Question 24 to 25: Consider the following information on put and cali options on a
stock

Call price, cg $6 60
Put price, po $770
Exercise price, X $85
Days to expiration 127
Current stock price, Sy $82 34
Risk-free rate, r 5%

24  Calcuiate the price of the synthetic put option

$2 66
$5 37
$770
$7 83

HWN =
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Identify the possible arbitrage transaction based on the mispricing

1 no arbitrage, options are perfectly priced

2 short put, long call, long bond, short stock
3 long put; short call, short bond, long stock
4 iong put, long call, short bond, short stock

Questions 26 and 27 Consider an asset that trades at $110 today Call and put
options on this asset are available at an exercise price of $100. The options expire in
125 days, and the volatiity 1s 0 33 The continuously compounded risk-free rate Is

4 2%

26
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28
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Calculate the dy and d; using the Black-Scholes-Merton model

-0 32 -0 52
066 047
075 068
082 063

Calculate the values of European call options using the Black-Scholes-Merton
model

$141

$10 00
$14 89
$26 27

Consider a two-period binomial model in which the stock currently trades at
$70 The stock price can go up 15% or down 15% each period The nsk-free
rate 1Is 5% A put option on this stock expiring in two penods has an exercise
price of $75 Calculate the number of umts of the underlying stock that would
be needed at time 0 in the binomial tree in order to construct a risk-free hedge
Use 10,000 puts

long position in 3,931 shares of the underlying stock
short position 1n 3,931 shares of the underlying stock
long position in 4,125 shares of the underlying stock
short position in 4,125 shares of the underlying stock

Questions 29 and 30 A forward contract 1s priced at 200 European options on the
forward contract have an exercise price of 211 and expire in 122 days The discreet
nsk-free rate 1s 3 77%, and volatiity i1s 0 45

29

B WON

Calculate N(d1) and N(d.), using the Merton model

0 3669 0 4681

0 4681 0 3669
05319 06331
0.6331 05319

TURN OVER
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Calculate the price of the call and put option on the forward contract using the
Black model

$0 $16 00
$14 21 $0
$14 21 $25 08

$16 00 $26 88

Indicate the correct statement from the following alternatives

The payment from a call on a forward contract and a zero-coupon bond differ
from the payment of a put on a forward contract and the forward contract

The Black model can be used to price European options on interest rates
American options on forwards are not equivalent to European options on
forwards

Cash flows are accommodated for in option pricing models by adding the cash
flows to the price

A mutual fund entered into an equity swap with an equity dealer The mutual
fund agrees to pay the dealer the return on the smali-cap index and the dealer
will pay a fixed rate of 7 23% (payments made on basis of 182 days in the
period and 365 day year) The small-cap index starts off at 1,550 30 and 1s
valued at 1,512 40 six months later The notional principal 1s $20 million with
semi-annual payments Determine the first payment for both the mutual fund
and the equity dealer

Dealer Mutual fund
$721,019 -$488,938

-$721,019 $488,938
$1,446,000 $501,190

-$1,446,000 $501,190

Use the following information to answer questions 33 and 34

Consider a two-year interest rate swap with semi-annuai payments Assume a
notional principal of $50 million

33

BON -

Calculate the annualized fixed rate on the swap If the current term structure of
LIBOR interest rates is as follows

Lo(180) = 0 0814 Lo(540) = 0 0788
Lo(360) = 0 0805 Lo(720) = 0 0779

370%
7 39%
13 90%
27 80%

TURN OVER
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Calculate the market value of the swap 60 days later from the point of view of
the party paying the fixed rate and receiving the floating rate, and from the point
of view of the party paying the floating rate and receiving the fixed rate, if the
term structure 60 days later is as foliows

Leo(120) = 0 0797
Lgo(300) = 0 0753
Leo(d80) = 0 0729
Leo(660) = 0 0713

$40,000  -$40,000
-$40,000 $40,000
$400,000 -$400,000
-$400,000  $400,000

Assume an asset manager enters into a one-year equity swap In which he will
receive the return on the Nasdagq 100 Index in return for paying a floating
Interest rate  The swap calls for quarterly payments The Nasdaq 100 1s at
1651 72 at the beginning of the swap Ninety days later, the rate Lgo(90) 15
0 0665 Calculate the market value of the swap 100 days from the beginning of
the swap If the Nasdaq 100 1s at 1695 27, the notional principal of the swap 15
$50 milion, and the term structure 1s

L100(80) = 0.0854
L100(170) = (0 0558
L10o(260) = 0 0507

BWN

36
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—$1,205,000
-$1,399,456
$1,205,000
$1,399,456

A Bntish company enters into a currency swap in which 1t pays a fixed rate of
4 88 percent In dollars and the counterparty pays a fixed rate of 4 88 percent In
pounds The notional principals are £80 million and $115 millon Payments
are made semi-annually and on the basis of 30 days per month and 360 days
per year. Calculate the semi-annual payments

$325,333  £2,806,000
$2,806,000 £467,667

$2,806,000 £1,952,000
$1,852,000 £2,806,000

TURN OVER
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37 Indicate the correct statement from the following alternatives

1 The payoffs of an interest rate swaption are like those of an option on a coupon
bond

2 Swaptions are not based on specific underlying swaps but have a set exercise
and expiration date

3 Swaption 1s the option to enter into a swap contract and gives the user less
flexibibty

38 Consider a European receiver swaption that expires in one year and i1s on a two-
year swap that will make semiannual payments The swaption has an exercise
rate of 8 6% and the notional principal In $34 million At expiration, the term
structure of interest rates is as follows

Lo(180) = 0 0420
Lo(360) = 0 0474
Lo(540) = 0 0544
Lo(720) = 0 0661

Calculate the cash flow associated with the exercising of the swaption where the
holder choose to receive the cash up front

1 $714,000

2 $1,060,800
3 $1,501,250
4 $1,462,000

Questions 39 and 40 A one-year swap with quarterly payments pays a fixed rate and
receives a floating rate The term structure at the beginning of swap 1s

Lo(90) = 0 0373

Lo(180) = 0 0429
Lo(270) = 0 0453
Lo(360) = 0 0533

In order to mitigate the credit nsk of the parties engaged in the swap, the swap will be
marked to market in 90 days Suppose it 1s now 90 days later and the swap Is being
marked to market The new term structure I1s

Lgo(90) = 0 0552
Loo(180) = 0 0607
Lgo(270) = 0 0667

39 Calculate the market vaiue of the swap per $1 notional principal and indicate
who would make the payment

Fixed pays floating party $0 0173
Floating pays fixed party $0 0173
Fixed pays floating party $0 0192
Floating pays fixed party $0 0192

B WN A
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Calculate the new fixed rate on the swap at which the swap would proceed after
the marked to market

1 59%
166%
521%
6 64%
(401
®
UNISA 2010

TURN OVER



13

Cumulative Probabilities for a Standard Normal Distribution

P(X<x)=N(x)forx=0or1-N(-x)forx<0
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08413
0 8643
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09032
09192
09332
0 9452
0 9554
0 9641
09713
09772
09821
0 9861
09893
09918
09938
0 9953
0 9965
098974
09981
0 9987

05438 05478
05832 05871
06217 06255
06591 06628
06950 06985
07291 07324
07611 07642
07910 07939
08186 08212
0 8438 0 8461
0 8665 0 8686
0 8869 05888
09049 09066
09207 09222
09345 09357
09463 09474
0 9564 09573
0 9649 ( 9656
09719 09726
09778 09783
09826 09830
0 9864 0 9868
09896 09898
09920 0.9922
09940 09941
09955 09956
09966 09967
09975 09976
09982 09982
09987 (9987

056517
05910
06293
0 6664
07019
0 7357
07673
0 7967
08238
0 8485
0 8708
0 8907
0 9082
09236
09370
09484
0 9582
0 9664
09732
09788
09834
0 9871
09901
0.9925
09943
0 9957
0 9968
09977
09983
0 9988

0 5557
0 5948
06331
0 6700
07054

0 5596
0 5987
06368
06736
07088
07389 07422
07704 07734
07995 08023
08264 08289
0 8508 0 8531
08729 08749
08925 08944
09099 09115
09251 09265
09382 09394
09495 09505
08591 09599
09671 09678
09738 09744
09793 09798
09838 09842
09875 09878
09904 0 9906
09927 09929
08945 09946
09959 09960
09969 09970
09977 09978
09984 09984
09988 09989

05239 05279 05319 05359

0 5636
06026
0 6406
06772
07123
07454
07764
0 8051
08315
0 8554
08770
0 8962
09131
09279
0 9406
09515
09608
0 9686
09750
09803
09846
0 9881
0 9909
09931
09948
0 9961
09971
09979
09985
09989

05675 05714
06064 06103
06443 06480
06808 06844
0.7157 07190
07486 07517
07794 07823
08078 08106
08340 08365
08577 08598
0 8750 08810
08980 08997
09147 09162
09292 09306
09418 09429
09525 09535
09616 09625
09693 09699
09756 09761
0 9808 09812
09850 09854
09884 09887
09911 0.9913
09932 09934
09949 0 9951
09962 09963
09972 0.9973
09979 09980
09985 (9986
09989 09890

05753
06141
06517
06879
0.7224
07549
07852
08133
0.8389
0.8621
08830
09015
09177
09319
0 9441
0 9545
09633
09706
0.9767
09817
0 9857
09890
09916
09938
09952
0 9964
09974
09981
0 9986
0 9920
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PRICING AND VALUATION OF FORWARD CONTRACTS

Discrete interest (r) Forward contract = equity

('I + r)T
Continvous interest (r<)
T

gonversion (ro ) R = [SO —-PV (D)](] + ")T
r =In(1+r) v, =5, -PV(D)- L] F) }

Price and valve - discrete compounding

r=e —1
Discount interest Price and valve ~ continvous compounding
Amount[ 1-r(d/360)] s
Add-on interest Fr =3¢
Amounf[l + r(d/ 360)] V,=Se -8(1-) _ "(T")
Forward rate agreement (FRA) Forward contract - fixed income
Price/rate Price and volue
T
™ [h +;1] o F. =B, —PV(C)](1+r)
FRA, = _\360) (——) F
] _h m V,=B,-PV(C)- T
+ |. (.I + r)T t
360
Valve Forward contract ~ currency
Price and value - discrete compounding
m
: 1+ FRAW’E (;66)
Vo= h-g)| h+m—g E=$ {(” )d/m}
1+L | — 1+l | —— T %365
“(3éo] ”( 360 ) (1+%)
S F
Payoff v, = el S
ae l:(1+ ri)T '} li(1+rd)T :!
(U, —FRA )( 3‘;‘; J Price and value — confinvous compounding
FRA, .. =NP T
-I+ Um“ days FT = Soe(rd_'f )(d/365)
360

V=5 " _ F PRl
t t

Forward contract — no cash flows

Price Interest rate parity (IRP})
F. =S, (1 + r)T
F
Vlue (a)™ =)™ (£
Vo= S N i V. =5, —_FTTF
(1+¢) (1+r)

T IDA M\/ED
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PRICING OF FUTURES CONTRACTS

Futures price ~ no cost or benefit
B (T)=S,(1+r)’

Futures price — nef cost or benefit
f,(T)=5,(1+¢)" +FV(CB)

Futures price = stock
£,(T)=5,(1+r) =Fv(D)
Futures price — stock index

£(1)= soe("'ac)T

Futures price — Treasury bill
By (1+r) —FV(C)

Conversion Factor

6(7)

Futures price — currency
Discrete compounding

_ (1 +r, )dms}
f, (T) S I: )d/365

(1+r

Continvous compounding

51 }(d/365)

£(T)= Soe(

INV3703
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PRICING AND VALUATION OF SWAPS

Net fixed payment

d
NFP = (swap rate — LIBOR)( 3:§)NP

Swap fixed rate
c= -z,
Z+L,+Z,+1Z,

Discount rate

Z, = !

day
]+(Rdu . dcst
Y360

Market vaiuve of inferest rate swap
MVis = V; v,

looting—rate bond ™ Y fixed—rote bond

Market valve of currency swap
MV A

cs = Vdomeshc bond foreign bond

Return on equity
Ending vaive
Beginning value

Return =[

Yield on equity

Endi
Yield nding value -1
Beginning value

Payment on equity position
PMT = Yield x NP

Market value of equity swap
MV, =NP(Retun, —Return, )

Swapflion payoffs

PG‘[Offs.ngnon—PG)'e' = (SFR B X)( d3‘:6:; )NP

Payoffswupﬁon—recewer = (X - SFR)(c;:zs] NP

TIHIRN (OYWER
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PRICING OF OPTION CONTRACTS

Intrinsic valves
¢ =max I:O;(S - X)]

p= max[O;(X - S)]

Bounds — European options
No cash flows ~ upper and lower

[S—X(1+r)_'}Sc$S

Xy -s]<p < x(14r)”
Cash flows - lower bounds
c2[s-PV(CF)]-PV(X)

p2PV(X)-[S—PV(X)]

Bounds — American options
[s-x(1+r)"]<cs<s
(X-8)<p<X

Pui-call parity - European options
No cash flows

S+p =c+X(l+r)_'
Cash flows
- [s-PV(CF)]+p=c+PV(X)
Futures contfracis
F(+r) +p=c+x(1+r)"

Put-call parity — American options
§-X<C-P<S—X(1+r)"

Binomial model
(1+r)-d
v—d
[(e)(F)+(-p)(F)
(]+r)

() (7)+2()0-p)(F) + (1-p)' ()]
('I+r)2

p:

f=

f=

INV3703
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Black-Scholes Merton model

Black-Scholes model
In(8/X)+[ r* +(c?/2) 7
d = -
1 0'\/?
d,=d - oT

¢ =5N(d,)—Xe"'N(d,)
p=Xe"'N(-d,)})—SN(-d,)

Merton’s model
L IS+ [(-8)+(c*/2)]
= o
d, =d, —ovT

c=5e"'N(d,)—Xe""N(d,)
p=Xe " 'N(-d,)-Se "N(~d,)

[r* =rjand & = r{ when pricing currency options]

Black’s model
oo In(F/x)+(c*/2)T
ovT
d, =d, —oVT

c=e""[FN(d,)-XN(d,)]
p=e""[XN(-d,)~FN(-d)]

Delta
fl - fo

Delta = = N(d,)

1 0

Interest rate options

d
lRCﬂ" = NP(Uram - xrum)(gé_oj

d
IR, =NP(X_ - u,m)(%]

TURN OVER
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MARK READING SHEET INSTRUCTIONS

Your mark reading sheet 1s marked by computer and should therefore be filled 1n thoroughly and
correctly

USE ONLY AN HB PENCIL TO COMPLETE YOUR MARK READING SHEET
PLEASE DO NOT FOLD OR DAMAGE YOUR MARK READING SHEET

Consult the llustration of a mark reading sheet on the reverse of this page and follow the instructions step by
step when working on your sheet

Instruction numbers @ to @ referto spaces on your mark reading sheet which you should fill tn as
follows

0 Write your paper code in these eight squares, for mstance

P|S|Y[1|O0]O0]- X

The paper nuvmber pertains onty to first-level courses consisting of two papers

WRITE | O | 1 | forthe first paperand { 0 | 2 | for the second If only one paper, then leave blank

Fill in your nitials and surname
Fill in the date of the exammation

F1ll tn the name of the examination centre

o0

WRITE the digits of your student number HORIZONTALLY (from left to nght) Begin by filling in the

first digit of your student number in the first square on the left, then fill in the other digits, each one in a
separate square

In each vertical column mark the digit that corresponds to the digit in your student number as follows
[-]
WRITE your unique paper number HORIZONTALLY

NB Your unique paper number appears at the top of your examination paper and consists only of digits
(e g 403326)

o2

@ In each vertical column mark the digit that corresponds te the digit number n your unique paper
number as follows [-]

0] Question numbers | to 140 indicate corresponding question numbers 1n your examtination paper The

five spaces with digits 1 to 5 next to each question number indicate an alternative answer to each
question The spaces of which the number correspond to the answer you have chosen for each question
and should be marked as follows [-]

’ For official use by the mvigalator Do not fill in any information here



