Using GOAL to Study for Exam CM2!

\m Actuarial University

QUESTION 6 OF 8 Question #

Written Answer

This problem features a written answer component. Please write out your solution using your preferred method. When you are ready to

review your work and score yourself, click the following button.

Reveal / Review Written Answer Scoring
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Written answers must be graded if you wish to include them in your GOAL Score during Practice sessions.

Information

Shares of ABC Ltd. are currently priced at $130. The share price can either move up by 10% in each six-month period, or move downward

10% in each six-month period.

The continuously-compounded risk-free rate of interest is 5% p.a.

Question - Part A

[4 marks] (i) Construct a Binomial Model to model the share price of the company every six months for a period of 5 year.

Question - Part B

[2 marks] (ii) Calculate the risk-neutral probability of an up step at each node.

Question - Part C

[4 marks] (iii) Construct a binomial tree that shows the risk-neutral probability of the stock price reaching each node.

Information

An exotic derivative is written on the shares of ABC Ltd. The derivative pays the square of Share price at time 5, only if the share price at

time 5 is above $200.

Question - Part D

[4 marks] (iv) Calculate the arbitrage-free price of the derivative.

Help Me Start

See the solution below!
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Difficulty: Advanced o

[4 marks] (i) Construct a Binomial Model to model the share price of the company every six months for a period of 5 year.

Self Assessment & Solution - Part A

See tab (i) of the ‘Solution spreadsheet’ for the calculation and grading rubric.

Self Assessment Score:

L

$ 278.67
$ 253.33

S0 $ 130.00
u 11 0 1 2 3
d 0.9
r 5%
K $ 200.00
$ 173.03
$ 157.30
$ 143.00 $ 141.57
$ 130.00 $ 128.70
$ 117.00 $ 115.83
$ 105.30
[ $ 9477
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$ 190.33
$ 155.73
$ 127.41
$104.25

$ 85.29

$209.37
$171.30
$ 140.15
$ 114.67
$ 93.82

$ 76.76

$ 230.30

$ 207.27
$ 188.43

$ 169.59
$ 154.17

$ 138.75
$ 126.14

$ 113.52
$ 103.20

$ 92.88
$ 84.44

$ 76.00
$ 69.09

$ 62.18

[2 marks] (ii) Calculate the risk-neutral probability of an up step at each node.

Self Assessment & Solution - Part B

See tab (i1) of the ‘Solution spreadsheet’ for the calculation and grading rubric.

Self Assessment Score:

So $ 130.00

0 1
u 1.1
d 0.9
r 5%
K $ 200.00

0.626576

0.626576
0.626576
0 1

0.626576
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0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

$ 228.00
$ 186.55
$ 152.63
$ 124.88
$102.17
$ 83.60
$ 68.40

$ 5596

0.626576

0.626576
0.626576

0.626576
0.626576
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0.626576

0.626576
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0.626576
0.626576
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0.626576
0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

0.626576

$ 306.53
$ 250.80
$205.20
$ 167.89
$137.37
$112.39
$ 91.96
$ 7524
$ 61.56

$ 5036

0.626576
0.626576
0.626576
0.626576
0.626576
0.626576
0.626576
0.626576
0.626576

0.626576

10
$ 337.19
$ 275.88
$ 225.72
$ 184.68
$ 151.10
$ 123.63
$ 101.15
$ 82.76
$ 67.71
$ 55.40

$ 45.33
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Question - Part C Difficulty: Advanced (i ]

[4 marks] (iii) Construct a binomial tree that shows the risk-neutral probability of the stock price reaching each node.

Self Assessment & Solution - Part C

See tab (iii) of the ‘Solution spreadsheet’ for the calculation and grading rubric.
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Self Assessment Score: 400 3
S0 $ 130.00
0 1 2 3 4 5 6 7 8 9
u 1.1
d 0.9
r 5% 0.014885
0.023757
K $ 200.00 0.037915 0.079842
0.060512 0.113268
0.096576 0.158176 0.190337
0.154132 0.216382 0.236268
0.245992 0.287784 0.282808 0.264684
0.392597 0.367437 0.322397 0.28162
0.626576 0.439816 0.343025 0.280912 0.236619
1 0.467957 0.328476 0.256188 0.209799
0.373424 0.26212 0.204435 0.167417 0.141019
0.139446 0.130509 0.114511 0.100028
0.052072 0.060919 0.059866 0.056029
0.019445 0.027298 0.029807
0.007261 0.011893 0.014311
0.002712 0.005076
0.001013 0.002132
0.000378
0.000141
r 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9
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0.009327

0.055586

0.149075

0.236921

0.247099

0.176718

0.087767

0.02989

0.00668

0.000885

5.27E-05
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Sum of Probabilities at Each Node =1

An exotic derivative is written on the shares of ABC Ltd. The derivative pays the square of Share price at time 5, only if the share price at

time 35 is above $200.

Question - Part D

Difficulty: Advanced o

[4 marks] (iv) Calculate the arbitrage-free price of the derivative.

Self Assessment & Solution - Part D

Price — 10, 035.89

See tab (iii) of the ‘Solution spreadsheet’ for the calculation and grading rubric.

Self Assessment Score:

S0 $ 130.00 o . N 3 A s
u 1.1
d 0.9
r 5%
K $ 200.00
$209.37
$190.33
$173.03 $171.30
$157.30 $155.73
$ 143.00 $ 14157 $ 140.15
$ 130.00 $128.70 $127.41
$ 117.00 $115.83 $ 114.67
$105.30 $104.25
$ 94.77 $ 93.82
$ 8529
$ 76.76
0 1 2 3 4 5

$253.33
$ 23030

$207.27
$188.43

$ 169.59
$154.17

$138.75
$126.14

$ 113.52
$103.20

$ 92.88
$ 84.44

$ 76.00
$ 69.09

$ 62.18
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give feedback.




