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Sensitivity Analysis and Public Works Investment Application of
Multifold Sequential Compound Call Options
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Abstract

In the privatization of the works, private
investors not only need to secure the rights for
flexible investment decision making; they also
have to deal with care the issues of dedicated

assets and technological obsolescence risk. Since
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privatized public works projects are vital to the
Nation’s social and economic developments, this
research aims to study in depth the application of
multi-fold sequential compound call options
(SCO) in the evaluation of multi-stage privatized
public works investment.

This study develops analytical solutions for
the sensitivities of real-option values to the
exercise price and the dividend and debt interest
payout rate, which are called Kappa and Quoppa
respectively. The sensitivities or the Greek
Letters are applied to evaluate dedicated asset
investment as well as technological obsolescence
risk. Kappa and Quoppa also help to make
engineering investment decisions, and to
demonstrate the very nature of real options as
well as some of the fundamental differences
between real options and financial derivatives.

Meanwhile, this research deals with the
complex financial computation issues involved
in the SCO valuation model, and develop a

computer program for real-world applications.

Keywords: multistage  public ~ works

investment, privatization, multi-fold sequential
dedicated

compound call options, Greeks,

assets, technological obsolescence risk
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Parameter Value

Number of stage (1) 5
Underlying asset value, each stage (V) 24
Nominal construction cost, each stage (K) 20
Dedicated asset investment ratio, each upstream stage 15%
Inflation rate () 3%
Risk-free interest rate () 4%
Asset return volatility () 0.5
Depreciation rate (q) 5%

22 FHHAZ M Sl

42 A 2 BFHEA

23i AR F2 B FRE-HP
E?Eﬁﬁﬁﬁ—%ﬁi$ﬁégm’ﬁﬂﬁ
4.9 970 B F R F
B534.41 - RAAEEF DR EY S 0 F IR
ﬁ@@ﬁ%ciﬁiﬂéﬁ%ﬁ@ﬂ@@%“
Rodod 257 o Ra > 9fF B HE 24
% (K ratio)2 %% 3 M o § A ratio 4 15%
B4 FI30%EE > 9 F EH4eiF s 0 R A
EEHEZ W E Mo bldhe: § Aratio 4 15%
H 4o 3130%FF > S0 B d 34, 415 ° $133.64 °

=
|

Option Vs Vo Cyi

K=15%
1-fold 24 - 9.51 27.64%
2-fold 24 6.14 - 8.55 24.86%
3-fold 24 3.52 .01 - 7.01 20.38%
dfold 24 605 675 832 - 543 15.79%
S-fold 24 756 82 977 1314 - 390 11.33%
Total 3441 100.00%

K=20%
1-fold 24 - 9.83 28.89%
2-fold 24 6.79 - 8.58 2521%
3-fold 24 6.51 7.80 = 6.86 20.17%
4-fold 24 T.44 B.03 9.56 - 518 15.22%
5-fold 24 965 1034 1195 1534 - 358 10.51%
Total 3404 100.00%

K=25%
1-told 24 - 10.17 30.11%
2-fold 24 731 - B.62 25.51%
3-fold 24 740 844 - 6.73 19.93%
4-fold 24 8.76 920 1042 - 4.96 14.67%
S-fold 24 168 1238 1404 1738 - 3.30 9.78%

Toral  33.79  100.00%

K=30%
1-fold 24 - 10.53 3301%
2-fold 24 773 =] 8.67 25.78%
3-fold 24 822 £.06 - 6.62 19.66%
4-fold 24 1002 1028 116 - 4.76 14.14%
S-fold 24 1370 1438 1606  19.30 - 3.07 9.11%
Total 3364 100.00%
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where the symbol *s indicates a time shift such that the

correlation matrix starts from time s, or
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Summing up gets the conclusion.. [J
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