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Problem 1

Consider the following strategy. At time 0, buy one share. At ¢y collect the dividend
and reinvest it in shares of the stock. Then sell all shares at time ;.

By the law of one price the price Sy, ; just after the dividend has been paid must
equal Sy, — dS;, = Sy, (1 — d). Therefore the number of new shares purchased at ¢
is

The total number of shares at time ¢; is then

.
1—d 1-—d

The cash flow of the strategy is —Sj at time 0 and ITIdStl-

The same cash flow can be generated by, at time 0, entering into fld forward con-
tracts on Sy, and a zero coupon bond with maturity ¢; and face value 1%dGO. By
the law of one price the initial cash flow at time 0 must be identical:

1
Sb == i—:j;i(;o.
Therefore
Go = So(1 —d).
Problem 2

The option tree is given in Table 2

Table 1: Forward tree for crude oil (USD)

time (months) 0 1 2 3
93.0 958 98.7 101.6
88.6 91.3 94.0
85.5 88.5
83.4
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Table 2: Option tree

time (months) 0 1 2 3
293 110 0 0

482 223 0
7.5 4.5
9.6
Problem 3

The present value in EUR of the EUR cash flow is
Py = 789000~V + 789000e "7V 4 16.17 - 10°%¢~*#V = 15382085 EUR.
Similarly, the present value in USD of the USD cash flow is
Pyg=1.34-10%""US + 1.34 - 10% V5 + 21.34 - 10%~*"vs = 19'991'610 USD.
The present value in EUR of the USD cash flow is therefore
0.769 - 19'991'610 = 15'373'548U S D.

The European firm pays the USD cash flow and receives the EUR cash flow. Thus
the present value of the swap is

15'382'085 — 15373548 = 8’537 EUR

Problem 4

The binomial tree for the short rate is given in Table 3. The bond tree is given in

Table 3: Ho-Lee interest rate tree (%)

time to tl tg tg
20 31 48 4.7

25 42 41

3.6 3.5

2.9

rate g T T3 T4

Table 4 and the options tree in Table 5.
Problem 5

Let X be the exchange rate EUR/SEK at 7" = 6 months and Y be the exchange
rate USD/SEK. The payoff of the option at 7" is max(X — 1.3Y,0). Then, using Y’
as the numeraire we have

10" max(X — 1.3Y,0)] = 10° P [Y]EY [max(X/Y — 1.3,0)]



cont. examination in SF2701 2013-05-24

Table 4: Bond tree

time to tl tg tg t4
87.99 8896 91.21 9540 100
90.58 92.31 95.98 100

93.43 96.56 100

97.14 100

100

Table 5: Options tree

time ¢y t1 to
0.75 1.20 1.79
0.34 0.69

0

Note that X/Y is the USD/EUR exchange rate and

GSVIX] 845
Xy =20 20 =2 =

Assume Black’s model: X/Y = Ae"VTZ where Z ~ N(0,1). Then,

(1)
A= GgT) [X/Y]G—O'QT/Z _ GOT [X] e T/2.
Gy '[Y)

By Black’s formula the price is given by

10P D [max(X — 1.3Y,0)] = 10° P [Y]EY [max(X/Y — 1.3,0)]

G x|

Gy

= 106ZTG8T) [(X](®(dy) — ®(da)),

= 10°Z,:GP[Y)( ®(d1) — 1.39(d2))

where

In(1) 1 ~—= 1 =
d = — = — T
Yoy T2 T

1
d2:—§(7 T:—d1

Putting in numerical values gives the price 70'505.5 SEK



