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2011/2012 Risk Simulator

Risk Simulator , 2011/2012

1 11 — , , , , , , ,
2. ROV

(0}

0}

(0}

(0]

0 ( )

0}

0 MINIMAX

0 MAXIMIN

0}
3. —10 5 )
4. — ON/OFF , ,
5. —Risk Simulator 24

300
6. —
7. —
8. — ON/OFF
Risk Simulator
9. —Window 7, Vista, XP ; 2010, 2007, 2003
; virtual machine MAC OS

10. — , 3D, :
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11. — Risk Simulator

12. / — , , /
13. - (
, , , )
14. 2007/2010 —
(1280 x
760 ).
15. - — Risk Simulator
16. ROV —Real Options SLS, Modeling Toolkit, Basel Toolkit,
ROV Compiler, ROV Extractor and Evaluator, ROV Modeler, ROV Valuator, ROV
Optimizer, ROV Dashboard, ESO Valuation Toolkit ROV
17. RS — RS
18. : , )
ID
19.
( 5.2).
).
20. , ) — ) , )
Simulation Module
21. 6 —ROV Advanced Subtractive Generator, Subtractive Random

Shuffle Generator, Long Period Shuffle Generator, Portable Random Shuffle
Generator, Quick IEEE Hex Generator, Basic Minimal Portable Generator

22. 2 —Monte Carlo  Latin Hypercube.
23. 3 Correlation Copulas— Normal Copula, T Copula, and
Quasi-Normal Copula

24. 42 —Arcsine, Bernoulli, Beta, Beta 3, Beta 4, Binomial, Cauchy,

Chi-Square, Cosine, Custom, Discrete Uniform, Double Log, Erlang, Exponential,
Exponential 2, F Distribution, Gamma, Geometric, Gumbel Max, Gumbel Min,
Hypergeometric, Laplace, Logistic, Lognormal (Arithmetic) and Lognormal (Log),
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Lognormal 3 (Arithmetic) and Lognormal 3 (Log), Negative Binomial, Normal,
Parabolic, Pareto, Pascal, Pearson V, Pearson VI, PERT, Poisson, Power, Power 3,
Rayleigh, T and T2, Triangular, Uniform, Weibull, Weibull 3.

25. —

27. —

28. —

29. —

30. —

31. —100,000

32. ARIMA— ARIMA (P,D,Q).
33. ARIMA— ARIMA

34. —

(linear, nonlinear, interacting, lag, leads, rate,

difference).

36. —

37. GARCH— volatility projection:

GARCH, GARCH-M, TGARCH, TGARCH-M, EGARCH, EGARCH-T, GJR-
GARCH, GJR-TGARCH

38. J- — J

39. —Logit, Probit, Tobit

40. —

41. — (forward, backward,

correlation, forward-backward).
42. —

43. S — S
44. — , , 8
45. Trendlines— linear, nonlinear polynomial, power, logarithmic,

exponential, moving average

46. « ) , )
47.

User Manual (Risk Simulator Software) 14 © 2005-2012 Real Options Valuation, Inc.



48. —

49. — Hessian matrices, LaGrange function
50. o

51. —

52. — \ ) v

54. —
55. —

56. —

57. — )

58. —

59. Check Model—
60. Correlation Editor—
61. Create Report—

62. Create Statistics Report—
63. Data Diagnostics— heteroskedasticity, micronumerosity, outliers, nonlinearity,

autocorrelation, normality, sphericity, nonstationarity, multicollinearity, correlations

64. Data Extraction and Export— , , Risk Sim

65. Data Open and Import—
66. Deseasonalization and Detrending— deasonalize  detrend

67. Distributional Analysis—42 PDF, CDF, ICDF

68. Distributional Designer—
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69. Distributional Fitting (Multiple)— )

70. Distributional Fitting (Single)— Kolmogorov-Smirnov Chi-
Square ,

71. Hypothesis Testing—

72.  Nonparametric Bootstrap—
73.  Overlay Charts— (CDF,
PDF, 2D/3D ).

74. Principal Component Analysis—

75.  Scenario Analysis—
76. Seasonality Test—

77. Segmentation Clustering—

78.  Sensitivity Analysis— ( )
79.  Structural Break Test—

80. Tornado Analysis— , spider tornado ,

BizStats

81. Percentile Distributional Fitting—

82. Probability Distributions’ Charts and Tables—45 ,

moment, CDF, ICDF, PDF, R )

83. Statistical Analysis— , ) , '

1 1 ’ ’

84. ROV BIZSTATS—130

Absolute Values, ANOVA: Randomized Blocks Multiple Treatments, ANOVA: Single Factor
Multiple Treatments, ANOVA: Two Way Analysis, ARIMA, Auto ARIMA, Autocorrelation and
Partial Autocorrelation, Autoeconometrics (Detailed), Autoeconometrics (Quick), Average,
Combinatorial Fuzzy Logic Forecasting, Control Chart: C, Control Chart: NP, Control Chart: P,
Control Chart: R, Control Chart: U, Control Chart: X, Control Chart: XMR, Correlation,
Correlation (Linear, Nonlinear), Count, Covariance, Cubic Spline, Custom Econometric Model,
Data Descriptive Statistics, Deseasonalize, Difference, Distributional Fitting, Exponential J
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Curve, GARCH, Heteroskedasticity, Lag, Lead, Limited Dependent Variables (Logit), Limited
Dependent Variables (Probit), Limited Dependent Variables (Tobit), Linear Interpolation, Linear
Regression, LN, Log, Logistic S Curve, Markov Chain, Max, Median, Min, Mode, Neural
Network, Nonlinear Regression, Nonparametric: Chi-Square Goodness of Fit, Nonparametric:
Chi-Square Independence, Nonparametric: Chi-Square Population Variance, Nonparametric:
Friedman’s Test, Nonparametric: Kruskal-Wallis Test, Nonparametric: Lilliefors Test,
Nonparametric: Runs Test, Nonparametric: Wilcoxon Signed-Rank (One Var), Nonparametric:
Wilcoxon Signed-Rank (Two Var) , Parametric: One Variable (T) Mean , Parametric: One
Variable (Z) Mean , Parametric: One Variable (Z) Proportion , Parametric: Two Variable (F)
Variances , Parametric: Two Variable (T) Dependent Means , Parametric: Two Variable (T)
Independent Equal Variance , Parametric: Two Variable (T) Independent Unequal Variance ,
Parametric: Two Variable (Z) Independent Means , Parametric: Two Variable (Z) Independent
Proportions , Power, Principal Component Analysis, Rank Ascending, Rank Descending, Relative
LN Returns, Relative Returns, Seasonality, Segmentation Clustering, Semi-Standard Deviation
(Lower), Semi-Standard Deviation (Upper), Standard 2D Area, Standard 2D Bar, Standard 2D
Line, Standard 2D Point, Standard 2D Scatter, Standard 3D Area, Standard 3D Bar, Standard 3D
Line, Standard 3D Point, Standard 3D Scatter, Standard Deviation (Population), Standard
Deviation (Sample), Stepwise Regression (Backward), Stepwise Regression (Correlation),
Stepwise Regression (Forward), Stepwise Regression (Forward-Backward), Stochastic Processes
(Exponential Brownian Motion), Stochastic Processes (Geometric Brownian Motion), Stochastic
Processes (Jump Diffusion), Stochastic Processes (Mean Reversion with Jump Diffusion),
Stochastic Processes (Mean Reversion), Structural Break, Sum, Time-Series Analysis (Auto),
Time-Series Analysis (Double Exponential Smoothing), Time-Series Analysis (Double Moving
Average), Time-Series Analysis (Holt-Winter’s Additive), Time-Series Analysis (Holt-Winter’s
Multiplicative), Time-Series Analysis (Seasonal Additive), Time-Series Analysis (Seasonal
Multiplicative), Time-Series Analysis (Single Exponential Smoothing), Time-Series Analysis
(Single Moving Average), Trend Line (Difference Detrended), Trend Line (Exponential
Detrended), Trend Line (Exponential), Trend Line (Linear Detrended), Trend Line (Linear),
Trend Line (Logarithmic Detrended), Trend Line (Logarithmic), Trend Line (Moving Average
Detrended), Trend Line (Moving Average), Trend Line (Polynomial Detrended), Trend Line
(Polynomial), Trend Line (Power Detrended), Trend Line (Power), Trend Line (Rate Detrended),
Trend Line (Static Mean Detrended), Trend Line (Static Median Detrended), Variance
(Population), Variance (Sample), Volatility: EGARCH, Volatility: EGARCH-T, Volatility:
GARCH, Volatility: GARCH-M, Volatility: GJR GARCH, Volatility: GIR TGARCH, Volatility:
Log Returns Approach, Volatility: TGARCH, Volatility: TGARCH-M, Yield Curve (Bliss), and
Yield Curve (Nelson-Siegel).
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Holt Winter's

) RMSE , RMSE
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=0.0001, = 1.0000 =6
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2
(MSE) (
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9 1163.40 1112.48 A vs. ]S
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16 2029.70 1976.23 25000 - .
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=21 2713.69 1800.0 -+
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0l =24 3293.81 o
0l =25 3346.55 500.0 t 1 t + i
0 =26 2580.81 0 5 10 15 20 25 30
ol =27 3506.19 = J
0l =28 3947.61
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R R
R ARIMA
R-
(MultipleR) ) Y) (RSquared)
(SEyY)
AIC SC sC AlC SC
Durbin-Watson 2 DW
AR(1) MA(1)
-0.0626 1.0055 0.4936
0.3108 0.0006 0.0420
t- -0.2013 1691.1373  11.7633
p- 0.8406 0.0000 0.0000
5% 0.4498 1.0065 0.5628
95% -0.5749 1.0046 0.4244
2 (99% X df) 25873
432 (95% X df) 1.9655
434 t- (90% X df) 1.6484
Y=b0+b1X1+b2X2+..+bnXn
(Ho) (Ha) t
t t
t t
t (df) t
90% 95% 99% t t
p 001 005 010 99% 95%  99%
p 90 010
F- p-
38415447.53 19207723.76 3171851.1 0.0000 F- (99% X Y df) 4.6546
2616.05 6.06 F- (95% X Y df) 3.0166
38418063.58 F- (90% X Y df 2.3149
(ANOVA) F E
f
E
(Ha) p
p 001 005 010 F-
F F-
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AC PAC Q-7
1 09921 0.9921 (0.0958) 0.0958 4311216 B — = [ .
2 09841 (0.0105) (0.0958) 0.0958 856.3037 - AL PAL
3 09760 (0.0109) (0.0958) 0.0958 1,275.4818 . |
4 09678 (0.0142) (0.0958) 0.0958 1,688.5499 - i
5 09594 (0.0098) (0.0958) 0.0958 2,095.4625 -
6 09509 (0.0113) (0.0958) 0.0958 2,496.1572 - i
7 09423 (0.0124) (0.0958) 0.0958 2,890.5594 -
8 09336 (0.0147) (0.0958) 0.0958 3,278.5669 - |
9 09247 (0.0121) (0.0958) 0.0958 3,660.1152 -
10 09156 (0.0139) (0.0958) 0.0958 4,035.1192 -
11 0.9066 (0.0049) (0.0958) 0.0958 4,403.6117 -
12 08975 (0.0068) (0.0958) 0.0958 4,765.6032 -
13 0.8883 (0.0097) (0.0958) 0.0958 5,121.0697 -
14 08791 (0.0087) (0.0958) 0.0958 5,470.0032 - |
15 08698 (0.0064) (0.0958) 0.0958 5,812.4256 -
16 0.8605 (0.0056) (0.0958) 0.0958 6,148.3694 -
17 08512 (0.0062) (0.0958) 0.0958 6,477.8620 -
18 08419 (0.0038) (0.0958) 0.0958 6,800.9622 - !
19 08326 (0.0003) (0.0958) 0.0958 7,117.7709 - i
20 08235 0.0002 (0.0958) 0.0958 7,428.3952 -
s LN -
AC( ) AC(K)
AC(K)
PAC(K) k
k Ljung Q k p
k
5
) ) €)
2 139.4000 139.6056 (0.2056)
3 139.7000 140.0069 (0.3069)
4 139.7000 140.2586 (0.5586)
5 140.7000 140.1343 0.5657 y
6  141.2000 141.6948 (0.4948) i ] )
7 141.7000 141.6741 0.0259 —_—
8  141.9000 142.4339 (0.5339)
9 141.0000 142.3587 (1.3587)
10 140.5000 141.0466 (0.5466) sy
11 140.4000 140.9447 (0.5447)
12 140.0000 140.8451 (0.8451) 80004
13 140.0000 140.2946 (0.2946)
14 139.9000 140.5663 (0.6663)
15 139.8000 140.2823 (0.4823) 600 0
16 139.6000 140.2726 (0.6726)
17 139.6000 139.9775 (0.3775) 0t
18 139.6000 140.1232 (0.5231)
19 140.2000 140.0513 0.1487
20 141.3000 140.9862 0.3138 200.0
21 141.2000 142.1738 (0.9738)
22 140.9000 141.4377 (0.5377) N : : : : : : : : .
23 140.9000 141.3513 (0.4513) o BT 00 IED 300 SED %0 3D 400 480
24 140.7000 141.3939 (0.6939) J
25 141.1000 141.0731 0.0270 - -
26 141.6000 141.8311 (0.2311) i Prendiction Enmar B
27 141.9000 142.2065 (0.3065) 15—
28 142.1000 142.4709 (0.3709)
29 142.7000 142.6402 0.0598
30 142.9000 143.4561 (0.5561)
31 142.9000 143.3532 (0.4532)
32 143.5000 143.4040 0.0960
33 143.8000 144.2784 (0.4784)
34 144.1000 144.2966 (0.1966)
35 144.8000 1447374 0.0626
36 145.2000 1455692 (0.3692)
37 145.2000 145.7582 (0.5582)
38 145.7000 145.6649 0.0351
39 146.0000 146.4605 (0.4605)
40 146.4000 146.5176 (0.1176)
41 146.8000 147.0891 (0.2891)
42 146.6000 147.4066 (0.8066)
43 146.5000 146.9501 (0.4501)
44 146.6000 147.0255 (0.4255)
45 146.3000 147.1382 (0.8382) - -
46 146.7000 146.6328 0.0672
47 147.3000 147.4819 (0.1819)

Figure 3.13 Jenkins box ARIMA 0= gIZE
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Figure 3.14 AUTO ARIMA 2=
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o1 0N o) L4 S o) OF ©0 JJ &= MU o1 ol 20 JJ ™ Ko o = ol oo X Lo aAr S un
T XS 0F™AE S A o W0l DS X W s Fa |
S S I W _w S o W R W@ OF B WD Eo AR
5 = wr Ol o7 30 ) \ < WEQ I a5 % M Y
A TR T | w =<0 & o B o1o x M e o
w R Wy Y gy KW g £ 0 3l R Sy 2 ro O =
g < e 0 ar o . Moo X 2w Y TR BN =
O S MO S > ) B g oo O e WS g = Uy T
gy ol ) B MOl RIS — W= 0w ) , = D ~mr W . n3
tzmNascsES wh s BT My dpmo >

S = T o A2 = O = Ty U g M=o Wr WL )~
ol RO o, N T = 2 o ROAD = 3 i 3 Oy O R Ry ]
L R V= BT , 10 a2 F5® U _ T g D = W= g
o @ S FAg @ oty A @ =" T ol oy

B3 WozZ=xZoWM 33 oo s S Wk aorarpt=n
Wz w = A = &l o o o = — JJ o = ol R = < .
3] m oo Er_“.: ~ - o 0D 1Ky R __nll 1o ar m = o = ] o) ~ M.._ —~
waERW -V E LS sd w " gosn o _ My Sl
00 = 2l 5% = ol 70 &5 = = o Ol N e =)

BT o Lot 20— o dyzwes<Wyy —*om J D
0 = —_ J T On_ ._..Auo :.I ™ _ ’ I =.__=._ S _ﬂAlO - Ir __A__. -
DDlEWDI._Moﬂ@E_l — E_.o_‘_lA_u_I,_LlJI\\ — .__._DM |o==o_.__)
Boor &g 5L o d gy O=g < GBS LS gRE
EOA_.uoOJo.oI,A._onpao_. ﬂal&uo,o_,a._P a = ® W~ _ o S
SR L ol gy _ SWyr _mo =W ol T
_ = ZE_ﬁAI_____E -2 9 L. 1 Y S UWm = =z P IR

'z s ogpd M = ! Sgo5u ThkE
—_ . d 35 — = _ — = I = = = — K05
1% __whxmaY_:mm:i_:__ral DIz ugorm ooTs _ °F oo
c 0 g g _ 035 S SRR @ Wy a0 E e X
FKog > 7 & 500 x5 = W2 E - WY S ol

S L o g ot O S oY e R H 5
W= s s X o OB = om o K oS 2 gy W

s Smamw= ,&0o0l - o Wz pwey T8 ymo owd oS
By Dxmsndms T2 Mg4 el o= s 3 N3 5
iy ooy I o= ol 10 = W 1= v w0 S 0© —
s Walpo  muTod FREFFEGL U0 . BIDS % g a
N T [ S0 /A= e T A U8y moUE S ;o A
, D \ il I I R = _onH My Tz
w <F oo <+ L =T o] T D

Jy ok W SRSy RS I3S 5 Pty ls=
T g mw T2y MO mpzww 2 o) 0 ©
B o= o — o ol K ol o _x_ﬁ._louu_n_%A_v_J_.N 0 _ \l}l.}x a— o~
M58 W5 I I N = . WD o Lo F K

Mm@wUI\Muw#__og_x M= T p2ars" o NRUSWTFET B
. S mEraTwsms e IwswS o ™NE 3w s s
W oy MobmWMNAS <0lDRER oW JIRIKWID @l LrDB
SOOEAURRKNSMMVURSHHEFT SorolSMRKINS 80 DK T KB 4K

=
=

£

OH==)ot

OHE]

© 2005-2012 Real Options Valuation, Inc.

. Y=1.1+0.005(&Hi 2
70

—

=

=

=

LICH O

I

o
=

User Manual (Risk Simulator Software)

ArZot0d. A&t



S0l A
2 X2

s

il

=
11

Of

—

—

. 83.20%°2
SN

=
=

|72

Y)]=EXP(1.6)/(1+EXP(1.6))=0.8
3

==
[

.I

S
o

Ol

erd. 2 o
Probit D1

EXP(EEE Y)/[1+EXP(H
Logistic

At

M=LICt, Probit

AT

>
(Nomit 22 2% AN JASLICH. Probit

AELICH

1T
a

(e}
=21

FLICH Ol
S
ogl

=

=)

Hl &
320
Probit

)
0
20

o
Kir

0

ni;

Ol (et

LICt, Probit 3t Logit & O

@r__:

0
H
nr

J
H
IH

wr
<l

ol
Bl

0
wor

uy

(u]

of

|.

[
)

F

Io
—

=0l 9|

CH 20l

S0, 2539

LICt, OIZ

o
AX

XD

SE(Fat Tail)s

0l
o

li=B0+B1X1+...+BnXn =

Xi 2 Alel =20l 550,

AL

H

— T

=4
S/

=P\

=,

0l

™

W
ol

KD

U
OF

oy

g

0l
10
oI
0¥

(CDF)Jt

A0, Pi

o

ol

AEELICH

0l

Uk
]

ol

o
RO
KIr

ekA.

0l

J
e}
0{0
Rr

i
H
IH

KK
[m

5
1)

010

clA=3 AlEdIoIee

o
—

—
O

LICHExcel 2 NORMSDIST J|

110

oo |

)
%0
bl

i
=
=Y

Kb -
. 1

=
ol

rh
0

B
"
T

i
I
il d

RO

ol
Uk

M= HEE YL,

107
ul

ol

BlEr= A

HtOI2

0l

Xi 2 AtOl2]

S+
B

r

ol

-

<0

ol
i

i0J

B Vi @

l:'Ol =
S =

- =

JIE2 2, i

=

Al
He= 24N JUAsLIt. S

b

el
—

ol

. JdAM
ol

HE =
022 M

00121 MZLYLICH, Xi&afolA

Ol F OISOl AOIA.
sa9 34 KB

(¢}

dd M e E820 <ot 2

stLICh, O
Yi=.

S

A
e

2
.

x~
=
=

ol
KIr
A

o
u—

U_sLICH 01

tOd

[¢]

712 ArE 0l 2

3

AE 0 JASLICH MLE 8Ol

0,if:Y=

—

oHoF &

3

g
=}

[

tetOlEBi
=

I
A

FH| O

—

Yi=Y*,if:Y*>0 2. Vi

|2 BOIO1

3

Hl==2F

ol
Rl
KH
(BN

Rr

Al
=)
r
[

o}

10
&

o
%0
K

A= e N

71

ZZO HE Olcfoll &

|2 HZ 3 AL

User Manual (Risk Simulator Software)

Ry

© 2005-2012 Real Options Valuation, Inc.



B Excel 2 Jlsotld. s WLYS XZZ9 0/ 22 MLE 2 3 AMEE
== = Eé‘@ GIOIE JIdS H&XHotLD. 2/A3F AIE30/H (Risk
Simulator) | ¥ & (Forecasting) | £ 29 R&% (Maximum Likelihood)S & €45t01
FAAR,

B olJle 2lAd(Figure 3.20 & EHX)NA =& HE M6l OK 2
2ol L0 Y ZEE MM FEAIR,

Binary Logistic Maximum Likeliheod Forecast

Vearswelh  Yearial Housshold Dbl to
Educatian Current Current
Dalmuted  Age Larwwd Emgployer  Addess (Thousands 5) Ratio (%) (Thousands 5) (Thousands 5)

1 a1 3 T 12 EE‘E] U]:mu“s

(] k) 1 1] L ] 1omn

[ 0 1 15 u .............a m“a.t...

[ 41 1 15 14

p—t

"] f‘_’l g R =x=8= ol doleE & ®IEY 0 T o§ 80 0T

H 4 3 (P OlRW 8 BN Pz @EUUCH o UOEE Y
@0 47 BOYDRET YT YENE @

111 ;3 : ;i!irH ;ﬁ f&:ﬁk:l L 3 FDUGUCH U HE HEDE Lol 28 9F (13

a % i i T3, MY ONE B8 A4). $0 29 89 o208

o = . Wl U olEE WERY dolEE  Risk
Smrglato’s Mooy Likelihood ModelsB 0] #81

2 f? : B4 I W MUY HY YUH Y 0= 3T

5 = ] < HEHH =W T2 USUC B3 2EE BE Fus

0 an i g == o il IE MY ST NS A% FUEH TUS

: i 2 2 2 FE DEH EHH AYEHN S X3 HTF 0048

1 % H : i 'l =8 @ * Lauc

%

(1] 43 1 [ ay 1

L] m 1 1 4 ]

[ 41 3 ] a 2 Aealyssl WA W, #aH  HES

[ kS 1 B i 1 DIBEMLE CHE CO|E| MT (HOIE FaHes Sa

o i i 0 2 1 HOJE B2 HOIE F8 D0 BUY S UNE

(1] i} 1 1 o oKk T S wrdck 282 Risk Simulator | Forecasting |

o . 4 V m - £ Maximum Likelihcod Models®l B SRILCE 524

1 n 7 HEH $EHS MLE 3 Jeds HEECH H22

] 5 i AL B NSO DR 710 TEE AN N A

8 45 2 TIAE PR M7 HEL

H e 7 — — — — —— o

[ k! I 12 B = 184 308 759

L} bl 3 2 1 n M3 0z .05

[ 45 1 3 15 20 21 o 0.32

Figure 3.20 2|10 RE9 2=

Spline (Cubic Spline Interpolation and Extrapolation/& 2t A =249l)

=N

MHHZ. AIHE GIOIEHS &E2Z2 Xt&EG0l JUSLICH HE SH. 1 G0llAM 3 82
Ol22 &Motd, 530 8ENA OI0HME. Ol=F0=10 850l 9l= B2SE &&ot
USLICH, AScetele 242, AMot=E HIoIEM JI=otH L4dHe E&Eel 08
£23ot= A0 AFEELICH Oetd AZ2tel 342, S O0IeH2 A2t =IIE
HOHA Ol Al =012 gt W=, L= 22ot)| fIotd ArE&ELICH 0=
Ay 2 HAEH U= A0l JtsELIC, Figure 3.21 =. HEH ot 2
AZCoI0] AME=IIE EAELIL, 2™ U= X et2. UE2 x—-F42 gt (0]
HENAM=., M Us EE2 0l2dLICH E EAotLD., 2N Us Y g2, y-
SHUA 2t (0l AOIAUHAME €HAM A= 018) = HEAlotd JASLICH

User Manual (Risk Simulator Software) 72 © 2005-2012 Real Options Valuation, Inc.



A B | [+ | v E I L] H I o L, L M H o P

1
2 Real Options
3 Cublc Spiine L& 14 3t 2/ ¢4 W/ Valuatien
4 i
5 Ay AR Wiy PRI SlEE BRE maEe] S48 delE SR#lE
3 Al Aol AR e A S R SRS R EE N
r Aot o)X 2 E dol@ Wauct
& (PO R CHE AA 2 He £ 87 WA R ED AT T
8 URELICH ES M S8 T WHE U2, 243 QR 3w
" 2% W&ol SETUL, INTEREET RATE BTATISTICE
}; Daily Treasury Yield Curve Rates
13
u Vasis  Spen Yilds B ot omal upsiates when inés mivmaten shangss
15 0.0833 4.55% YRS & Wl
& 0.2500 A4T% AEIEUY HEE N Higkarical Gt
1'; 2:& ::g ggg;ﬂiﬂ." T s catn o atha awadabie i ML tarmal by chelng on 158 XML s
14| 2.0000 EREY o @ uuct Sepbembar 2007
] 1.0008 A16% Dute  Ame 3me dme dyr 3y 3y By Ty Mgy Mgy Mg
il 5.0000 A4.26%
| T.0000 A.3B% PADRNT 256 447 453 430 413 £18 438 435 455 455 4B
= 10000 A,.56% DRSO 280 43 441 42E 400 08 S18 428 48E 48T 4TE
00000 ABE% DATATT 83 43% 442 430 A0E P9 S30 432 481 484 4T
LD 4.64%
Lo -t B ENOTOF A8 A0F 430 470 280 RS2 40 407 435 40 4M
A AFNY IUE SRy ARG | S | FHATYY & IGNF 281 BB 420 400 ST BB 400 403 4 48E a8s
SR ¥ o2 SN2 XRAE UMW CINCR AN E ME2] x & I EMINGP &0 401 427 406 385 30T 407 &0 437 488 488
HYHEE WY DSDSN Y s G0 FuthE 89 § Ao - % 430 4iF A 3 v s r
gtks A &H0F YRIGLICkio: 22k 1, 9850, SAlgize 0.5) FHIENTRE ORI OASR LIRS GEOAN dsnoad AR b
BUE BEA HEE 4 T Mg e EIAIF A04 405 43T 430 408 E11 &3 433 4B 478 4T
EANF  ABE 401 432 406 405 GOT S04 438 4a4F 47T 4R
Fgﬂﬂéﬁlﬂﬂ i | EITOF B 405 431 438 408 E11 430 4AF 44E 47BN
EANF  AEF 407 402 486 400 G068 1% 437 450 48 4T

ﬂ‘lggﬂ%‘i ua_lrwra-.* u% IH;‘HG?'JI?';:E{'JHE
%n@iuuﬁ'ﬁf' Fale -yf-&;i 4 glaied 2Bl TR
idﬁw*ﬂ'ﬂﬂi"aq+ Eis

WA e e

guH g= vy ED2E l

Ol 7] AH0] & @R S48 280U
AN 1 B |5 AR Ha|= o5

£l5la = 5w olwle e wla w w s wine

Lo | )

Figure 3.21 Cubic Spline Module

EA:
@ Excel € Dl D, S 7 o) 22, 28 AZEZM0 /13 AMNEE
IHE Z&s dolH &A&¥8s Hde€¥stD. 2/A3 A/IS3/0/E (Risk
Simulator) | Of=(Forecasting) | &8¢ AZ2,0/(Cubic Spline)S &5t

Om
OII

0|I

=& AR.
B 23 o022 226D, L™ s X 3t Y 8t (Figure 3.21 2 H1E22
gXot  FHAR) = SEHoHL, FY. 2 AYS ot Eest
JIgt, X8t 01219 otld., OK € 2%t

gt AHOISl AE 20122 J1Y
_J'C_

User Manual (Risk Simulator Software) 73 © 2005-2012 Real Options Valuation, Inc.



5 W T oo, g RET ) WR S R W W W B S S o
= o L TR = v o< . .U’ al L B (== |
0 ’T mo oL TN XTI M—=—00 8 R E Rr - jRrm S~ 3 ™ O
_® T . I=2°Z% 3 pE33g0al W W _5_ O
o] waod=my S oamo . 9 B . 3RS I,
B JWH g L oo =K < Sk _ 1 0l 0
B0 Kl T I WS g BN g W L g sw
LU B0y Ry RSO VT =g R g I w0 _ il
R B 5 x 8y T 00 10 My 2= o~ 33 < o3
70 K2 5 R 2 [ e == Rl 3 B
R - R AO_EA._:B___O:OO Iy < S _ ol o35 |ﬂmm@ x
=y \Imoi_,Ew.ﬂMIol~ RF oo O g ®0 2 Sy g X#HE 5
JURR Ao m Ry ™ o RMEIBDTR S AS S o e K D X0 g
S 5 A -] TS R®mZ R S50 VW gz
R == ) ol 5 <l R Rf 20 A~ -, W B TR R T ==l =
MW W ooodwA s g gy =D oot O ol
M R .0 2 o . Har S ool g gt ™D W o == B
LUO I.II.||OO|Jm.__O J-l_.A o“_O |1TA j__2|ELI40
oW 5 RWs RS Wpmpssg® DM TE R A
o Py ¥e5E . O o SR ST R
= M 5o Mg a MR 55 chWwhss ¥ AT sA ST
S & ~N o2 1 - iy 3 T 9oar ;o Bl ol 5 =
S __dOT@Aa_ﬂoMﬁuoww&g Dg\%mm&%% Pol TWINT 5T
= B oo RE 3D Mot <Ewp P g W SR THom= _
o VT s Tk g 2 WOHE o L I
HIM W o TSR < © 0 - TR & Dgold_uoox_ﬁmw_%\ 00
= S Il == = L — 0 R = — , = o o Rl P
© 7T RO EH_EE_E),MJ%&__HOO ETR R mmﬁAEWI __M__A_ﬁ
om RO mr m_.mmoﬂmc_oﬂom = \ﬂ&wemgﬁgc_aa E_Eﬂwmww__jgow__g
= % maxs 0o Mg SRHG N TF — m @<z
s _oodyrlor Do M Em S _Upw 3
T 5 -y 2 = B < = N S K=,
Nz WS mSnoal _gleumsy E_WMIQ_O__E__OTOJ
5~ o S VR Rz S5 WY ~Ws S M <
Vo T T RR S B S N = E I I T
, 5= _.u_Lle E_.o_a.r_ n_NAELl_uQ I = __E,Amu%__go o Ir
W o= amsS g T dRw T s ME R gy o R WER R
T OAr M_Hao_@w_:\_mmﬂl_ Hl o of Z M5 53 O MO<KHEEIA TN
=3 3 75 o R W=7~z g L, 2x="3 .3 .3 .3 IR
20 B smoaTRMeHNT WAt EEO  S@ s @olm ol WA
K S oW Rm YR S RT e R0 RT M0 R AT A~ S AUR 0D 00 A< 0N RO MK Jo HI
S R0 AU BT I R MscMMWZH MIMISIHNBN ODXssANUSEAS

2

AHE O

<

CEZM

© 2005-2012 Real Options Valuation, Inc.

74

el

User Manual (Risk Simulator Software)

3200,



HIE U=
A AMEELITH

Iz

X==) . 0l O

o

Y
o)

4
B

)

ol
RI
)

0

HeEl D, 1

Al S
=

AlZdl0l& 0l

RO

| SMELIC 2UZ2A T8t

ANZLUC =. Al2d01&0|

7 3

LICk.

CetA. =

Al GH &
==

=

IT
o

Al Zdl01 &0l

=W

=
—

CHAI

]
oF
il

ol
<+
B

RO
Bl

Ol
Rl
P3|

JU

il

RO
Bl

)

& LICh,

P

10y
Rr
K

g

0l
ns

210|

o 0l A

u

Rr
Ky

ol
<
1)

RO
A

. HetA

Jo

AN UAsLIH

=

c ot
ol

CZAM

o1
Rr
3

1]
Hl

o
Ok

=
ok
T

=
—

C

$1,000,000 2 M 0Ol &t2
Cl

o
TT

4\

. Mlefol $1,500,000.

—/

0l Z5e

| —

=

=

=

o

I

(u]
—

LIDE? O

FOlE A UM 2l Markowitz &

A
N
I

sEEUt, =,
F
At

IH'E 0l
Mol 28 &0 JAeIF (HEIE FLICE
$2,000,000 <

r=A2

i

il

W
I

ol
i

oJ
Rl

IF

0

()

OF
R0
J
19}
I
KIO

(e}
<l
Jl

=
Y]

. Kb

A

ol

sl

Ol2l0l=. CtOILt B X & 3}O
3 ASdIOI&ES At

A

M
el A

A
=

U0l

tOl Al=dlol&d ot =& 2to

9]

(]

Rr

{ID
ot

o

J
I9)
o

20

i
ol
Rr
)

~

1)
fall

ol
RO

. 0l

~

o

B
1o

=00, Xl

0l

PUSER

[

S o

Mgl

FIot0d. HISF0ilA 2

o
B

o)
ol

OF

ol
<
1)

RO
fll
=
Rl
0

fulJ

Ju
9]
60
<

i
ol
Rr
K

| TH 2l

=]

H

. Al=dlor&s
Ol

| —

=

=

o HILICh,

|

=

SLICH O

L

o
N,

2
!

Ol X

=2 XM
S =

Lt &

2010

&9

S0l A

~

or
oJ

ol
<+
or

Ie]

i

ol

helss

ol

0

ol

o)

Al

=cia) O

ol

)

© 2005-2012 Real Options Valuation, Inc.

75

User Manual (Risk Simulator Software)



= R w ~olscm®mao Wb T MFsakuwu<tsanws s
& oo 0 R B BRI 3RO suolC \_”IEF___NOO_EUHm_a
WrRT BIOR MR WA A NNy T ES < W
KL R K %
no REW Wy mw_a/wol;Tw_mmﬂmolﬂmﬂm_iﬁmMA
__OLMDl___.__E n_._Alo ml ao A_ Dl_ I.MOM WIAL.\O Il_nH__lﬂa_u—.__l_.AO
o R R, o or O ot g B om0 O XWAT R g K T
< J0of @ DRxIs - Yuto JESIH I WEpo FER
o o K = I3 I = N D5 oo I = o =X o _ < 2 < H
w 0 B dawC _mE oA o IMa bz xgllPay
R ot o2 =<2 m< Ws3w wo e A3
Ws s Bl @30 gl mg R T e N R vl
H = & o leﬁAE.Dr___ W..M_L_l_,_E_I 10 MWamumama@_ﬂ_o_ﬂgm’uu&Roﬂ
SpMo RSN @A SWwSKH wHRTrARD 2D
. , — ol ., O = S n\ =
IR TR Sz Wy P TS TR Zam Ty
oI5 Sy g g M d< wsgHtw goaRAIUE
1o _° —_ = D J— , - ’ -
aZ,0 d§Iuckelgla nog T e e
~ 2 M SBsw T ym s Ig~guwd g o 5= RT
s) 0l e B NN = QG = KO o g W
— WROD gy 5 ® ooy Wy =10 % §F =0 = oF 0 - o
= 1 Rl =5l 3 2 = T35 R e = 16 0
s "L o W AN ) o7 o W1 D _ Aa®S§sSHw. =S5m>s =2
) g o) Ol — oy . o ol 2 ol r_=_.A S Y Q X R EANTe) ap N
o 3 R B ST == R HoSEgI<pd N pgdam
=2 K N mar A DR o~ N AP E R
Oy S ST Mo o2 o) MM . e N O £ B M= T = R b B
ox iﬁ4u o) gr T 2L . — T mhﬂx_wmmjumlamw.qﬁTA N
ma_:_____@_ - I,&&ﬂAmmmﬁ_ﬂ %& _54£/mW§O%E_EmAﬂ%§ﬁ=I
0 ol ¥ — e} et
D2 s wi%as8 g pd S MRS D0 — o oorop 82O
_l_n_ ) S o - s r .__|_ o) I Q C=._ E_._l._. ™ _._.=_._H ._A_._._IJ Kl
T _XR R UM T R0 M8y SHO s moImw- Waym gy
Twasz RU=H® 535 i N, oo 2Rwefass
< % = _.A_u 3 bl — E_E < = _n_._ - 3] ;_._ ~ W x_o ol - 20 37 o
zr |L|c__ou_o,L|\DA oD = N = UV ol o
m_xaﬂ_u_m nnun,__o 4 o_uw.Jn_.A._:mo: , 00 ._:m\,.UkWOuNE o ™ O ch@uo: JI
\A|_ S o ]E_n_| _.__-m“_bm(\ﬂo:u_Au ,A,WE/JIWMA.E._@@GE@A_EME
I ol O ol d < oﬂu|5§Eo _ & & \ﬂDTai&%c+amuaA_
of .m K U . &5 & ozSuWz < ot~ T 3 co e oM e ™
m W oo, AadodIT w® .00 B MLMMN;__OI,GE__QU .
ST S od B4 Heo WA D6 ep Iz oo™ osHm oI
W R = 0000 J oo Jl < Jo sl Hl R oD o SHWTWETIRNOWMTING
Hoo<®mE ORI AHSA XM CXSIIBEZRMM3IHND R otS

© 2005-2012 Real Options Valuation, Inc.

76

FRIOITA =

S

User Manual (Risk Simulator Software)

H&HELICE

A



A&k

Asset Class 1
Asset Class 2
Asset Class 3
Asset Class 4
Asset Class 5
Asset Class 6
Asset Class 7
Asset Class 8
Asset Class 9
Asset Class 10

ain

= =
=35

FEEEafe A

Atatu ol 2| At po

R mExN ot 497 AN RF A23IF Uz AAI Iz BLL

== gl ~3 S g =g o (Hilo) #9%(LoHi) =2 (Hilo) (Hi-Lo)
10 54% 12 36% 10.00% 5.00% 35.00% 08524 9 2 7 1
11.25% 16.23% 10.00% 5.00% 35.00% 0.6929 T 8 10 1
11.84% 15 64% 10.00% 5.00% 35.00% 07570 6 7 9 1
10.64% 12.35% 10.00% 5.00% 35.00% 0.8615 8 1 5 1
13.25% 13.28% 10.00% 5.00% 35.00% 0.9977 5 4 2 1
14.21% 14.39% 10.00% 5.00% 35.00% 0.9875 3 6 3 1
15.63% 14.25% 10.00% 5.00% 35.00% 1.0898 1 5 1 1
14.95% 16.44% 10.00% 5.00% 35.00% 0.9094 2 9 4 1
14.16% 16.50% 10.00% 5.00% 35.00% 0.8584 4 10 G 1
10.06% 12.50% 10.00% 5.00% 35.00% 0.8045 10 3 8 1

12.6419% 4.58% 100.00%

ZfAaz3q 2.7596

HE S ZWo| M S A

S¥: Maximize Retumn to Risk Ratio (C18)
23Wy: EfSf 7iF# (E6.E15)
238 W o] 0fF & E #H, HT 2PAF(F6.G15)
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2

5 ENPV Cost Risk § Risk % ;:i";’;:; P"’:"t::;:"ﬂ' Selection
4 Project $455.00 31,732.44 $54.08 12.00% 832 1.26 £.0000
5 Frofect 2 $1,954.00 $555.00 | B1,97492 98.00% 1.02 327 10000
B Project 3 $4,598.00 $1,84500 | $41,551.03 97.00% 1.02 1.87 1.0000
7 Frojectd $2,251.00 31,645.00 | $1,012.95 45.00% 222 237 £.0000
g Frofectd $849.00 $458.00 | $o25.44 109.00% 052 285 10000
9 Frofect6 375500 F5200 | $360.92 74.00% 1.35 135.58 1.0000
10 Froject 7 $2,545.00 $758.00 | 063240 | 198.00% 0af 473 £.0000
11 Froject 8 $4,235.00 F1{5.00 | $926.25 75.00% 1.32 1174 10000
12 Frofectd 31894500 FI2500 | 3210060 | 108.00% 083 16.56 1.0000
13 Profect 10 $2,.250.00 F458.00 | 54,8250 83.00% .18 597 1.0000
14 FProject 1 $549.00 F45.00 | F2B2.52 48.00% 208 1320 £.0000
15 Froject 12 $525.00 F105.00 | F309.75 59.00% 1.69 6.00 10000
16

17 Totai $17,21800 $8197.44  $7.007  40.70%
15 Foal A = =}5000 <=6
19 Sharpe Ratio 243753

20

21 ENMPYV is the expected NPV of each credit line or project, while Cost can be the tatal cost of

e administration as well as required capital ioldings to cover the credit line, and Risk is the

23 Coefficient of Waration of the credit ine's ENPY.

Figure 4.4 2|23 AIZC0IEGIAS Ol&HH H==2| = X3}

' o
G S|

REEH/E2E |Project 1 |=i)
23 e
O & (o 115, 235, 1055) (C)
512154 B wasd H
D A& (o 1, 25 33 ()
sas] Bl ozas| E

@ 23F (DX =13 (B)

[ ok ]| #Az©

—
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A B C D E F G
1
2 Ao
3
4 ZiE H3E 2005 PV o2 = $1.806.63
g =&EE AfZafa g 2foiZ 15.00% PV &xf gA $1,800.00
G el A3 ERS 5.00% = B 7 I £06.63 _|
T M2 WESFIS 2.00% A HEE 18.80%
8 FHoEiS 5.00% Fafof s B 5.37%
9 &y S 40.00%
10
11 2005 2006 2007 2008 2009
12 HEAEI2L §10.00 £9.50 $9.03 §8.57 $8.15
13 HEBEIAL $12.25 511.64 511.06 $10.50 $9.98
14 HECcEZL $15.15 $14.39 $13.67 $12.99 $12.34
15 HEAS 50.00 51.00 52.02 53.06 5412
16 HEB 52 35.00 35.70 36.41 37.14 37.89
17 HEC & 20.00 20.40 20.81 21.22 21.65
18 £ 9 $1,231.75 | $1,193.57 | $1,156.57 | $1,120.71 | $1,085.97
19 AHE R 7 518476 $179.03 $173.48 $168.11 $162.90
20 HE £ oY 81,046.99 | $1,014.53 $983.08 $952.60 $923.07
21 T EH|= $157.50 5160.65 $163.86 F167.14 $170.48
22 THHd| 2t | 2 $15.75 $16.07 $16.39 516.71 $17.05
23 Hd ol (EBITDA) $873.74 $837.82 $802.83 $768.75 $735.54
24 T2 £10.00 $10.00 $10.00 $10.00 $10.00
25 a2t $3.00 $3.00 $3.00 $3.00 $3.00
26 EBIT $860.74 $824.82 £789.83 §755.75 §722.54
27 0| xR = $2.00 £2.00 $2.00 £2.00 $2.00
28 EBT $858.74 $822.82 $787.83 $753.75 $720.54
29 M2 $343.50 $329.13 $315.13 $301.50 $288.22
30 =2 &0y 8515.24 $493.69 $472.70 §452.25 $432.33
3 o hai| $13.00 $12.00 $13.00 $12.00 $13.00
32 =AM HE $0.00 £0.00 $0.00 £0.00 $0.00
33 NEXE §0.00 §0.00 $0.00 §0.00 $0.00
34 Free Cash Flow $528.24 $506.69 $485.70 §465.25 §445.33
35
6 =X | $1,800.00 | [ [ [ |
ETd

Figure 5.1: 28 gl
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Monlinear Rank Correlation (Net Present Value)
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2 ,2 1 ) .
. ARIMA ( | ARIMA). ,
-( )
AC(1) , . AC(K)
AC(K) ,
PAC(K) Kk . Kk
Jk .k Ljung-Box Q- p k
5%
Y ) Y X )
(1 3 ) , (
12 ).

Autocorrelation

Time Lag AC PAC Lower Bound Upper Bound Q-Stat Prob

1 0.0580 0.0580 -0.2828 0.2828 0.1786 0.6726 . ’

2 -0.1213 -0.1251 -0.2828 0.2828 0.9754 0.6140 l: PAC

3 0.0590 0.0756 -0.2828 0.2828 1.1679 0.7607 " } | ) |

4 02423 02232 -0.2828 0.2828 44865 03442 1 : : |

5 00067  -0.0078  -0.2828 0.2828 44890  0.4814 i {ﬂ_, ; g

6 -0.2654 -0.2345 -0.2828 0.2828 8.6516 0.1941 el p | |

7 00814  0.0939 -0.2828 0.2828 9.0524  0.2489 | ; -

8 0.0634 -0.0442 -0.2828 0.2828 9.3012 0.3175 " I | |

9 0.0204 0.0673 -0.2828 0.2828 9.3276 0.4076 " F I ) |

10 -0.0190 0.0865 -0.2828 0.2828 9.3512 0.4991 " f i |

11 0.1035 0.0790 -0.2828 0.2828 10.0648 0.5246 i Iﬂ | f I

12 0.1658 0.0978 -0.2828 0.2828 11.9466 0.4500  m | |

13 -0.0524 -0.0430 -0.2828 0.2828 12.1394 0.5162 b i |

14 -0.2050 -0.2523 -0.2828 0.2828 15.1738 0.3664 i || i f |

15 0.1782 0.2089 -0.2828 0.2828 17.5315 0.2881 I = | | |

16 -0.1022 -0.2591 -0.2828 0.2828 18.3296 0.3050 " q | ! |

17 -0.0861 0.0808 -0.2828 0.2828 18.9141 0.3335 b | T

18 0.0418 0.1987 -0.2828 0.2828 19.0559 0.3884 . | |

19 0.0869 -0.0821 -0.2828 0.2828 19.6894 0.4135 . 5 f

20 -0.0091 -0.0269 -0.2828 0.2828 19.6966 0.4770 |

4
Distributive Lags
P-Values of Distributive Lag Periods of Each Independent Variable
Variable 1 2 3 4 5 6 7 8 9 10 11 12

XL 0.8467 0.2045 0.3336 0.9105 0.9757 0.1020 0.9205 0.1267 0.5431 0.9110 0.7495 0.4016

X2 0.6077 0.9900 0.8422 0.2851 0.0638 0.0032 0.8007 0.1551 0.4823 0.1126 0.0519 0.4383

X3 0.7394 0.2396 0.2741 0.8372 0.9808 0.0464 0.8355 0.0545 0.6828 0.7354 0.5093 0.3500

X4 0.0061 0.6739 0.7932 0.7719 0.6748 0.8627 0.5586 0.9046 0.5726 0.6304 0.4812 0.5707

X5 0.1591 0.2032 0.4123 0.5599 0.6416 0.3447 0.9190 0.9740 0.5185 0.2856 0.1489 0.7794

Figure 5.24 — X}J| &2tk 22 Al2+Xtel Z 1t

= = = =] = —
JARLEs AESi= A0 UMM OE 27=. A4 I A2
LG, g2 OtE0l A8, € 04Xt EMole <. &E A2 HEgl
Ol8e. €2 26k &2, &8t Jtss 2 HdF0 otUA =
HASUCHL D2HA. 016S &8ol Ha F= DN %S 2O &019 AES
O|0IELICt, Olleior =gothl &0, E+4 2ZEHA UK H=2 B2, UoleH=s KD
AZE X W QEL. = HIEEA. G2 205 WAL ool M
LA @2 XS HAlotL UsLIbH dicde SEd=2 =202 S4° FFe=
AEE & ASLICHFiIgure 5.25),
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CIE ZEst 2lA3d AM=dI0IEHS E2 SH 24 E2A. HOIHS SHH dE2=
doeLith, &l A2, olge &8 420 28= ?lot JI=8e SHS
Jl=0l 2ot S22 SHXH 822 oI 20l ZE5 0 ASLICH

A s Z2(2l1A3 AMEd0IE (Risk Simulator) | #Z (Examples) |

SHA 24 (Statistical Analysis)) . IOIH 3 AMES Bl HEZ LSS
CIOIHE HEiot0 =&AL (& C5:E55).

E 2lA3 AI2d0lE (Risk Simulator) | £ (Tools) | SHE4 (Statistical
Analysis) (Figure 5.28) S HE5l0 =&AL,

B OOIH EtYS 0I5t HdEHE OOIEH=. S0 HataE = Ha0 A0 L
OfLIH Fo H=0UlM S O=F20F YLICH 0 HstA=s. 88
Hiolee 8Rs. =2 H==0kMdetd Dot FEAR, 5 =, OK 2
EEKalt —DF—{;!/\IERO

B 3ot SHA TS HEGIH FHAR, =2 (LU2ER) . 2= HE:S
S5t AYLITH 3 &, OKE 225t =& Al 2(Figure 5.29),

AdE HEO Bl £2 SiE ot MEE HEZEE ZAIJ| BH&LICH (Figures
5.30-5.33 2 ME Y ZEI BAIZN ASLICH.,
Data Sat
] |ma X2 |ma X3
vl 1H308 185
36T 1148 GO00
443 18068 72
365 729 142 .
B L -- o1 o]
£ wosss |7 wame wa |
206 14630 07 dolH G4 §A4 L TAF CAHT AP FULID.
a7 4008
TE4 38927
a7 FIRD PLGER L
153 amn |§fv‘:_3|:_3____ Wap Wae o =
N NG 521 18308 185
534 50508 | a6z 140 B0 B
328 28386 333 woes 32
240 16356 | z6s 74 14z
206 13035 614 meda4 452
205 12973 | 265 1678 20
569 16309 05 WE 34
35 2227 | 29z 4000 328
453 18235 764 34427 354
1M A440T | 227 33937 766
168 44213 153 5T 320
177 23619 lzm Ju38 187 oK
193 9106
458 24917 2 Wb 2] ol E LT HLi0)
108 Jer2 W L A0EAES TN ST T REIN 4 ST
246 il b
29 231 T—
o i '—m—|
an R34 348

Figure 5.28 —SH = 24 S| &l &l
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4 ( 2 )
( ),
%
. 95%
50% ,50%
( )
(
). 1 25% . 3 75%
1 3
0 ( 3.0
) 0
( ).
Variable X1

50.0000 ( ) 172.9140

331.9200 ( ) 171.1761

281.3247 148.6090

325.1739 207.7947

24.4537 () 29899.2588

283.0125 ( ) 29301.2736

380.8275 0.5210

307.0000 1 AES (Q1) 204.0000

47.0000 3 (Q3) 441.0000

764.0000 237.0000

717.0000 0.4838

-0.0952

Figure 5.30 - SHX 24 E2| dIZE M

e
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( t-Test)

Statistics from Dataset:

50 t-Statistic 13.5734

Sample 331.92 P-Value (right-tail) 0.0000

Sample 172.91 P-Value (left-tailed) 1.0000

P-Value (two-tailed) 0.0000

(Ho): u=
0.00 (Ha): n<>
Notes: "<>" ' ' , '
t- (t- 30
)t ,
Ho
ot , p ( 0.10,0.05, 0.01) ,
10%, 5% 1% ( 90%, 95%, 99% )
s p 0.10, 0.05, 0.01 s
Ho .
b P ( 0.10, 0.05, 0.01) ,
10%, 5% 1% 90%, 95% 99% )
) p 0.10,0.05, 0.01 s
Ho .
ot P ( 0.10, 0.05, 0.01)
10%, 5% 1% ( 90%, 95% 99%
s p 0.10,0.05, 0.01

HUIGHH, tARE B BRI D Z-HENAMME L&

Figure 5.31 —S A&
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p alpha . p alpha

Relative

Data Observed Expected O-E

331.92 Frequency
172.91 47.00 0.02 0.02 0.0497 -0.0297
D 0.0859 68.00 0.02 0.04 0.0635 -0.0235
D Critical at 1% 0.1150 87.00 0.02 0.06 0.0783 -0.0183
D Critical at 5% 0.1237 96.00 0.02 0.08 0.0862 -0.0062
D Critical at 10% 0.1473 102.00 0.02 0.10 0.0918 0.0082
: 108.00 0.02 0.12 0.0977 0.0223
114.00 0.02 0.14 0.1038 0.0362
Conclusion: The sample data is normally distributed at 127.00 0.02 0.16 0.1180 0.0420
the 1% alpha level. 153.00 0.02 0.18 0.1504 0.0296
177.00 0.02 0.20 0.1851 0.0149
186.00 0.02 0.22 0.1994 0.0206
188.00 0.02 0.24 0.2026 0.0374
198.00 0.02 0.26 0.2193 0.0407
222.00 0.02 0.28 0.2625 0.0175
231.00 0.02 0.30 0.2797 0.0203
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Risk Simulator 2011/2012

2001/2012 6 (Random Number Generators), 3 Correlation
Copulas , 2 Simulation Sampling ( 5.41). Risk

Simulator | Options

Random Number Generator (RNG, )
ROV Risk
Simulator proprietary
6 ROV Risk Simulator default
Advanced Subtractive Random Shuffle 2
Correlations Normal Copula, T-Copula, Quasi-Normal copula 3
Normal Copula . t-copula

, quasi-normal copula

Monte Carlo Simulation (MCS)  Latin Hypercube Sampling (LHS)
. Copulas LHS
LHS
LHS :

, LHS . LHS
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, LHS

LHS . , MCS LHS

-

R s e

e gy 7

[T Minimize Excel and All Charts When Running @ ROV2]A~3 A &% 0]H (Default)

ExcelZ} 2123 - A EAH0|ME N5 D2 moA Y =
[ 24 Fde d &5 FAEUD
Show Cell Comments on Assumptions, BT HS
Forecasts and Decision Yanables
SR P
An o i .
SR | W2 |EEE A
@ " FEoHDefault)
: O AE HEE
| TEET}H:DF = 30 _
T FmA IETHDF = 30 j Al g2 0]
T}e}OlE @ ZHFIEER A E0]4 (Default)
- O B F0|HAE YB(LHS)
| e | [ =22 || a=s =

Figure 5.41 — Risk Simulator Options

Deseasonalize Detrend

deseasonalize

detrend (Figure 5.42).
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Detrend

60 , ).
deseasonalize detrend . 1

1

(Deseasonalization and Detrending):
[ ( : B9:B28) Risk Simulator | Tools | Data

Deseasonalization and Detrending

@ Deseasonalize Data / Detrend Data ,
detrending , . ( : polynomial
order, moving average order, difference order, and rate order) OK
-} , , , deseasonalized/detrended

(Deseasonalization and Detrending):
[ ( : B9:B28) Risk Simulator | Tools | Data

Seasonality Test

0 1,2,3,4,5, 6. 1
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(MAD), mean absolute percentage error (MAPE)
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= g Eﬂ!lﬂﬂ] EUE SEUEE 714 27 He 2 2n MIARUA WAL W
0 38400 L 24D 42 A0SR S8 EHICE e.g., Bo:B28)
D | el | BCRHEHESGEIEN | e e o 242
£ 8230 Hise San ﬂiﬁoﬂ'ﬂlt ?:T o ol HIAR QA N E BEEUc
1 B850 LR LELERT L B B 2 HIHE S E0IE % bl & 4 SE0lE B 8D,
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7 148340
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1% 11250 AR A - =
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Figure 5.42 — Deseasonalization and Detrending Data

Principal Component Analysis ,

(Figure 5.43).

b
b
( : BI11:K30), Risk Simulator | Tools | Principal
Component Analysis , OK
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Figure 5.43 — Principal Component Analysis

Structural Break ,

(Figure
5.44). )
Structural Break Test
100 , , 10, 30, 51
( 3 Structural
Break Test : 10, 30, 51
1-9 10-100 1-29  30-100 ,
1-50 51-100 ).
(Ha)
p 0.01, 0.05, 0.10
1%, 5%, 10% . p
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= ( :BI15:D34), Risk Simulator | Tools | Structural

Break Test
, OK
[

¥ X1 X2 ’ "
521 18308 185 aZEm U 0|3 HAE e
367 1148 600
443 18068 372 A A2 HolE |B15:D034 H
el e = HAE B2]0]3 Z2E [610, 12

614 100484 432 =g, 15,20, 23 [zeperms muigs

breakpairts with commas)

385 16728 290
286 14630 346

397 4008 328
764 38927 354
427 22322 266
153 3711 320
231 3136 197
524 30508 266
328 288860 173
240 16596 150
286 13035 239

285 12973 130
369 16309 241
96 5227 139
493 19235 358

Figure 5.44 — Structural Break Analysis
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Trendline

Trendline
(Figure 5.45). (exponential,
logarithmic, moving average, power, polynomial, or power ).
-] , Risk Simulator | Forecasting | Trendline
, trendline (
), ( : 6 periods), OK
trendline
Year Quarter Period Sales
2006 1 1 §684.20
2006 2 2 $584.10 - .
2006 3 3 §765 40 EsiC 2ol =5
2006 4 4 §892.30
F A4
2007 1 5 $885.40
2007 2 5 8677.00 v A" W 2522
2007 4 8 §1,122.10 . -
2008 s g $1.163.40 W T}z W 015 " (=) 2 =
2008 2 10 $993.20
2008 3 11 §1,312.50 qE 2E |3 EI: A3t
2008 4 12 §1,545.30
2009 1 13 §1,596.20
2009 2 14 §1,260.40
2009 3 15 §1,735.20
2009 4 16 $2,029.70
2010 1 17 $2 107.80
20410 2 18 §1,650.30
2010 3 19 $2,304.40
2010 4 20 §2.639.40

Figure 5.45 — Trendline Forecasts
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Model Checking Tool

(Figure 5.46). ,

Risk Simulator | Tools

| Check Model

Risk Simulator

- A g J - - ONR & = - .
2 Bex aCbrBoPRze" T x209 &
& A ZEN EEN DEAE @B WA miN BN @Y SBADE Ay OEE mE  DES =) 4y | gh =AW |Boas: O
fsgae Sik BT w0 TRET AT un A manzaan | ma | B | WS e,
C WL _Syna BIE ARARS 4T s uay movmeink B BA | ENE S0s ER
R LR | =ay
e UBansZEE | c o E-J-Fr 1 -nl] (] | = L W M (5] [}
B Lk -] o ted Cash F Model
| ERTEE @R reol
|G WA EE 0 Serm P Nat Bacafts  50LND08 JrPRTY SN [ S—" R ——
| g | ca Sem Y invaainenty A1,
| . 15.00% Nt Pragast vislow T [rrT——— =
|~ mamewy | 5.00% irdnemsl Fiate of Rutum
| bl Ratum on eyt e
SHE R WA 000 Profeanity indes
EEnEE &L
|l umEns e Ry JHY
A3 ADE UNANZ g TET ) T
e 2o iymana
| W DEE upsas :j :j g
e o ¥ - nl ] = £ 3
B Cmen kel S| Fioenes | Geeete | fievise | GLemnss | Glasnew | GUERTH | GUMEM
na N TY R TR B wim]| weae| shEw| geire| wmw| e ]
tinE & HEN 2 o piare | i 0] FLrMG | FLMLS | pieeEs | BLEML)
Bl vesl wowl wenl pesl wos b
5 v| = Coaoe 5 B wem WETE] WISTE|  WAM|  WSPS|  METS [
| | wwtad | e Fiaeris | FLezes | Biraed | Tivkem
- T - urutmuum:‘n B e Vide| weee| Wiess| wwmes|  pem Ve
|& &2 o\ UMM ENAREA = O 3 NG 11 N 1 N O I 1 N )
| oo & DEHE Bl _geiaml el pannl mame Lo L urees L s |
| it B s E_EE_.HL_HE.._EI’._EH.__EH._EL
| W Bmas T .1 e  paaSsl paai] oo
| W B A3 4 EEOES R B Al i & T Bl _peeani Py pestr] pnrar] Pl punal  peaw
PP B W OO e | e el e
| . =] [ET ] [TF] @ [T ] R [T [T
T = EERINCE RS u] [T [T [T m. W [T L]
| - —— = FEDUiEwS =] 8 [T 5300 T 4 B [ 3530
| —— = e —r G e | Gaease | i | Gwes | Baves | GORTE | iRamed |
B Premay Dutron h:-nu:;“:
| = uEnERE o i L 3 I | I I I I ]
& - & haae
W fmCeRe | EmRWENwE2SE wart ] petn |
i0 Finamcisf Anabyain = A
Y L e —— 7 SN MR DNAR ST SMT2T B SiE
41 Prewest Value of vestman ., ¥ i oo Lhog Lo 2 2w
41 Decoumsd Payback Perlog =+ e et |
H R Y RN
45 Risk Analysis -
45 fase Case PV amitiman |- D= ES PoOSMAN SN GOS0 SRANF SO Srs  §1TM
AT PV ol Cosh Flow st Time 17 ™ ULEIZ @S W REE EIET  FISANM SITAME BRI R STTTRM
-:: Imteamedinie X Varable | o BaEps
- - - B Wi Biesk Ten i
N | Pacaial 1 LI
Sirfopleme bl wusisen g

Figure 5.46 — Model Checking Tool
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Percentile Distributional Fitting tool (Figure 5.47)

* Distributional Fitting ( )— ( /
)
* Distributional Fitting ( )—
42
e Distributional Fitting ( )—
*  Custom Distribution ( )—

@ Risk Simulator | Tools | Distributional Fitting (Percentiles) :

Run . R-square
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Figure 5.47 — Percentile Distributional Fitting Tool

(Figures 5.48-5.51). Risk Simulator

* Distributional Analysis— Risk Simulator 42 PDF, CDF,
ICDF ,
* Distributional Charts and Tables— ,
( :[2, 2], [3, 5], [3.5,
8] PDF, CDF, ICDF

*  Overlay Charts— (

)
( :[2, 2] [3, 5], [3.5, 8]
PDF, CDF, ICDF |, )-
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@ Risk Simulator | Distributional Charts and Table ROV BizStats

Inputs
Run

ICDF, PDF 45

Apply Global

CDF,

(Figure 5.48).
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Figure 5.48 — Probability Distribution Tool (45 Probability Distributions)

@ Charts and Tables tab (Figure 5.49), [A] (

Arcsine), CDF, ICDF, PDF
click Run Chart

[E]

Custom Run
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Run Table [C].

From/To/Step
[H]
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, Figure 5.50 ,

PDF [G] , [1]
[H],
2:5;5, 5;3;5 [J] Run Chart
[K]: (2.5), (5.3), (5.5) [L].
, , , (M1,
[N].
® Figure 5.51 ( X) From/To/Step
[O] ;
Table tab [P] . ,
0., 0.25, ..., 0.50 row variable
0,1,2,....,8 column
variable = 20, = 0.5,
X =10 , PDF
, 25%
20

0.0669  6.69%
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Figure 5.49 — ROV Probability Distribution (PDF and CDF Charts)
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Figure 5.51 — ROV Probability Distribution (Distribution Tables)
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ROV BizStats

ROV BizStats Risk Simulator ,
, 130
(Figures 5.52-5.55).
® Risk Simulator | ROV BizSta, ROV BizStats ,
[A] Example
/ [D] (Figure
5.52). Notes row [C]
B Step 2 [F] ,
[C] [H]
( )
- [J] Run [I] . Step 3 tab
= Step 4 [L]
[M], [N],
* bizstats [O]
o , 1,000
. [S] [A]
[J] [T/U]

[C]
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[H] :

. (D]

1 ) ) 1l [P]

. Command console [VIWIX].
, [S] Command console
[V] . R Run

Command [X] . Console
. * bizstats ( )
XML XML [Z]

b

Auto Fit, Cut, Copy, Delete, Paste

, Visualiz

9 b

auto fit ).
. Home End

: Ctrl+Home ( ), Ctrl+End ( ),
Shift+Up/Down ( )
Notes
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e Visualize (

b b / b b )
e Copy 3 Results, Charts, Statistics
copy
e Report 4
Microsoft Excel ,
Microsoft PowerPoint
d 2
Example 1
2
. Language . 10
. 2 View drop list
( , , )
. (
50 1,000.50 1.000,50 1°000,50 ).
ROV BizStats Data | Decimal Settings
English USA , ROV
BizStats North America 1,000.50 ( ROV
BizStats )-
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Figure 5.55 — ROV BizStats (XML Editor)
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nodes)

Risk Simulator | |
Risk Simulator | ROV BizStats | Risk
Simulator ROV BizStats : 5.56

# Risk Simulator |
= - (

)
-] (@ Linear ) ( Nonlinear ) :
( )[Forcast Periodsf 5),
( 3), (7esting Periods) ( , 5)
= Run

(clipboard)

(layers) (input) (parameter )
(calibrated)

(layers)

(calibration)
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« )
, (binary sets) “crisp
i 0 1
2 . (weighting schema)
5.57 Risk Simulator
Risk Simulator Forecasting | | Combinatorial Fuzzy Logic Risk
Simulator | ROV BizStats | Combinatorial Fuzzy Logic Risk Simulator
ROV BizStats . 5.57

# Risk Simulator | Forecasting | Combinatorial Fuzzy Logic (

)
= (
)
-] drop-list ( )
) « 4,
12, ) ( .9
= Run
(clipboard)

, Risk

Simulator
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Risk Simulator (forecasting methodologies)

5.56-
BizStats Ul( ) Grid ,

RS ,

(layers)
(Testing Period)

(paste)

(Vari) (run) (cancel)
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(paste)

: , : : (copy)

Goal Seek (Optimizer Goal Seek)
Goal Seek

, Risk Simulator

| Tools | Goal Seek . Goal Seek

Risk Simulator = s (advanced Optimization

routine) . 5.58 Goal Seek

5.58 (Goal Seek)
(One Variable Target Seek)
( Set cell) (Result)
( to value)
(By changing cell)

(run) (cancel)
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Figure 5.58 — Goal Seek

(Single Variable Optimizer /

) Goal Seek

Risk Simulator | Tools | Single Variable

Optimizer ( 5.59)

Risk Simulator s

(advanced Optimization routines)

Risk Simulator , .

5.59- ( )
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Figure 5.59 — Single Variable Optimizer (

(Genetic Algorithm Optimization)
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Risk Simulator | ( 5.60)

(calibrating)

(
) (Gradient Search
Test) (
(choice) , (re-run )
).
(global )
( )
-
).
(Apply Gradient Search
Test selection)( 5.60) (re-run)
, Risk Simulator = s Optimization
module , Risk-based dynamic
5.60- (Genetic Algorithm)
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(Add)
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(Constraints)
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(Population Size) (Diversity)
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(Crossover Rate) (Elitism)

(Unchange) (run) (Result)

Figure 5.60 —
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Risk Simulator

° - )
( : Normal
W Weibull ).
[ ) — 1
(large icons, small icons, list).
. — (
)
. — (
): ,
[ ) R
( :
) ) )'
/
. / — Risk Simulator

’ i ’ 1 ' ' ’ 1 1

Risk Simulator
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Risk Simulator . , ,

Risk Simulator

Risk Simulator , ,

Risk Simulator

. / - / (
)
Y J—
( )
o N
( )
. — (
)
. — Statistical Analysis and Data Diagnostic

, , mean-reversion, jump-diffusion

(. Brownian Motion, Mean-Reversion, Jump-Diffusion,

User Manual (Risk Simulator Software) 171 © 2005-2012 Real Options Valuation, Inc.



Brownian Motion

, )- .
( : mean-reversion is 110% mean-reversion
).
. — Risk Simulator 42 PDF,

CDF, ICDF ,

( :[2,2],03,5],[3.5, 8]
PDF, CDF, ICDF ).
. — (
),
( )
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view

. —mnormal view global view
[ ) J—
o RMSE—

: ARIMA
Y JE—

(
100 ,
105 . ;

ARIMA

: Basic Econometrics
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: Logit, Probit, and Tobit

. o logit  probit ©, 1)

, tobit

: Stochastic Processes

e Default Sample Inputs— ,

e Statistical Analysis Tool for Parameter Estimation —

e Stochastic Process Model —

, (
mean-reversion is 110% mean-reversion
).
: Trendlines

Y J—
e RS Functions — set input

assumption get forecast statistics

RS function (Start > Programs > Real Options
Valuation > Risk Simulator > Tools > Install Functions), RS

function

24
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[ ] P
Start > Programs > Real Options Valuation > Risk Simulator shortcut

location

(www.realoptionsvaluation.com/download.html

www.rovdownloads.com/download.html).

ID

. HWID — Install License user

interface HWID ,
HWID
E-mail HWID link

° —Start, Programs, Real Options Valuation, Risk Simulator

Troubleshooter , HWID Get HWID
(LHS) (MCS)

. —— , Risk Simulator, Options
menu Monte Carlo setting . Latin Hypercube
Sampling correlated copula method

e LHS Bins — bin

. —Options
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(www.realoptionsvaluation.com/download.html

www.rovdownloads.com/download.html).

S = <=
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Risk Simulator

(Risk Simulator , , )
[ ) R
( save open ).
[ ] R
e Risk Simulator — Risk
Simulator *.RiskSim
[ ) JE—
. —6 (
) ROV Risk Simulator Advanced Subtractive

Random Shuffle
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(SDK) DLL

e SDK, DLL, OEM—Risk Simulator

DLL
admin@realoptionsvaluation.com
Risk Simulator
e ROV Troubleshooter— HWID ,
, Risk Simulator
troubleshooter

o Risk Simulator — Risk

Simulator Start, Programs, Real

Options Valuation, Risk Simulator shortcut location

Risk Simulator, Options menu

: Tornado Analysis

e Tornado Analysis —Tornado Analysis
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Tornado

precedent
(Show All Variables )-
( ) Tornado
, precedent
( : Tornado
5 200
),
Tornado Analysis (
5 , Show Top 10 Variables
Tornado ; Tornado
).
. — +10%
(Spider chart Tornado
precedent ).

e Zero Values and Integers—Tornado inputs with zero

or integer values only . ,

(
, =1, =2, = 3, , 1 +- 10%
09 1.1 , )
. _
: Troubleshooter

e ROV Troubleshooter — HWID ,

, Risk Simulator

troubleshooter
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