
QUESTION
A Europeancall option with a strikeprice$50maturesin oneyear. Divide the
oneyear period into two six-month intervals. The continuously compounded
risk-free rate of return is 5% and the volatilit y is 30%per annum.

(a) Calculate the up and down factors of the binomial tree model for the
assetprice.

(b) Find the martingale probability, q, of an upstate occurring.

(c) If the current stock price is $40, determine the binomial value of the
option.

(d) Henceprovide the trading strategy.

ANSWER
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k = $50; r = 0:05; ¾= 0:3; er ±t = 1:02532in each 6 month period.
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(b) q = er ±t ¡ D
U¡ D = e0:05£ 1

2 ¡ 0:81088
1:23941¡ 0:81088 = 0:50040
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Replicating portfolio at t = 1
2 :

Up state
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Thereforev0 = 40£ 0:32588¡ 10:30910= 2:72610= C0

Summary
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(d) Trading strategy:

t = 0 buy 0.32588sharesat $40,cost = $13.03520
¯nance it by borrowing = ¡ 10:30910

by charging owner of call = ¡ 2:72610
self ¯nancing ! 0.00

t = 1
2 if up then buy an extra (0:53874¡ 0:32588)

sharesat a cost of 0:21286£ 49:5764 = $10.55283
¯nance by extra borrowing of ¡ (21:12274¡

1:02532| {z }
interest on borrowing

£ 10:30910| {z }
origional borrowing

) = ¡ 10:55261

self ¯nancing ! 0.00
if down then sell all: recieve 32:4352£ 0:32588 = $10.56998

pay back borrowing of ¡ 1:02532£ 10:30910 = ¡ 10:57013
Break even ! 0.00
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Self ¯nancing!

The only other interesting one is in upstate at t = 1. The owner will
exerciseand demand1 share:
Issuermust buy (1 ¡ 0:53874)sharesat

¡ 0:46126£ 61:44549 = ¡ $28:34235
sellsto owner at k = $50so receives = $50.00

$21.65765
Needsto repay 21:12274£ 1:02532 = ¡ $21:65757
potential losscovered,break even ! 0.00
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