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Assumptions

Option Valuation Audit Sheet

Intermediate Computations

PV Asset Value ($) $100.00 Stepping Time (dt) 0.0500
Implementation Cost ($) $100.00 Up Step Size (up) 1.0226
Maturity (Years) 5.00 Down Step Size (down) 0.9779
Risk-free Rate (%) 5.00% Risk-neutral P robability 0.5504
Dividends (%) 0.00%
Volatility (%) 10.00% Results
Lattice Steps 100 Auditing Lattice Result (10 steps)
Option Type European Super Lattice Results)
Terminal Equation
Intermediate Equation
Intermediate Equation (Blackouts)
Underlying Asset Lattice 125.06
122.29
119.59 119.59]
116.94 116.94
114.36 114.36 114.36]
111.83 111.83 111.83
109.36 109.36 109.36 109.36]
106.94 106.94 106.94 106.94
104.57 104.57 104.57 104.57 104.57]
102.26| 102.26 102.26 102.26 102.26
100.00} 100.00} 100.00 100.00 100.00 100.00|
97.79] 97.79] 97.79 97.79 97.79
95.63] 95.63 95.63] 95.63 95.63]
93.51] 93.51 93.51 93.51
91.44] 91.44] 91.44 91.44]
89.42 89.42 89.42
87.44 87.44 87.44]
85.51 85.51
83.62 83.62]
81.77
79.96
Option Valuation Lattice 45.33
42.81
40.35 39.96]
37.97] 37.58
35.66] 3527 34.87|
33.43] 33.04 32.64
31.27| 30.88] 30.49 30.09]
29.18] 28.80| 28.41 28.02
27.18] 26.79 26.41] 26.02 25.64]
25.25] 24.87| 24.49| 24.11] 23.73
23.40] 23.03] 22.65 22.28] 21.90 21.52|
21.26] 20.90] 20.53] 20.16| 19.79
19.22 18.86 18.50) 18.14 17.77]
17.28] 16.93] 16.58] 16.22
1545 15.10 14.76 14.41|
13.71] 13.38] 13.05
12.09 11.77 11.45]
10.58] 10.27
9.19 8.89]
7.91
6.74
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W AEN 2767 Ji3ET0, BMGE WIRIMEN 1267 53670, Wi, 5o BusmA~ B
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$80M RFrEHPE $100M

Exit

v

Year 0 Year 1 Year 2

10: IS5 HIRUD s 4 172 14

16



2 X

Z X W#% (MNLS) # Real Option SLS A1) 57— AMEEL . MNLS N FH 2 XM g——
TN AU Bl =X (=530, X (&S0, X (HES3D.
11 /2 MNLS i ER . S A AN AN B RE 1, BIP 5 7T 2 X E A
AREGNAR WAL, ST IR N AR B MNELR R SE R TR B, BRI f it
T U F B A T U FRAS R 28 AL 1 22 SRR S o 4R 8x /M7, 78 3 Fh 1 vp B
22 SUWBURAYL, 10638 SO 7w il | = SO 3 BBk AL .

Figure 11 - Multinomial Lattice Solver — 1
ZHEF BB

iHE  American Call Option using a Trinomial Lattice Model

==t [ =z #ithigm & [T PO Ak R [C] A= aFATRHE
FRETHEF= 030 H (8) 100 £1F (%) 0 T8 &g FrasEE
*
TS (8) 100
HEENEE (%) 10
FoAREFIEE (%) 5
HAFE (5F) 5
M4 5t 50 * AR AT ERE
FIHIERF 125 15HA
A1, 2, 10-20, 35
HAF 24 o AR (TEHATREIHAE )
Max{Asset-Lost 0)

FH: Max(Ass=t- Cost, 0) =X M#E: 23.3975

hfRlEE m T (TEEATRE[HAE &1
Max{Asset-Lost OptionCpen)

T Mamn{Asset - Cost, OptionOpen)
PRI 2 LT (T HEAT 0 5o AP

T OptionOpen =T R

K11 2 XM

B 11 R NRH = R T SRR BB 1. TERE 11 P 50 KI5
Frfs g RS B 2 o 100 22 = RS I s RO M R o S8 b, = SRR B A 22 A
IAE—EIBRE A 2525 — XA R Z2R, (2 IROBAR, T8 S R P 5 1R e i
Ko 2R 1 R ARE T BAT B N BUE I = SRS ] L L = SRS BE /D )20 R4S 21 T 1 4 4
BUE . OSSR IREAA, P25 # AT LIS B R A Z R, = EETH S LR I, fesk it
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XM $30.73 $29.22 $29.72 $29.77 $29.78
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Rl PR AN = kS

LR FEIFEAIZ S, DY SO T SRR A AT DAAS 2 5 — AR R 25 R, X2 SR A% 3E AT
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o =M. H5TNWIZIRME, Hod & TR E- 10 E AR B .

o WX 5XERME, Hi& & M T REs i 5 AR -5 BRI
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WA, JFHATH CRBEhR, ERNMRISECR KN
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00 = [ | L =

Lattice Maker f5#R /2 18 1t 7F Excel FA - A2 o 3 al 4040 2 201 = A% Ak 56 1
}% (ExcelXP, 2003 12007 WA SZREX AT AR ). B 12 2 AR AR pl i — > 1
B B BRI AR B (R DAE 32 5 R A7 Lattice Maker) FI1AE 011 1)
Mg R R BIIA RSB R, Bt il LUE Fah ik B Hig
4T Monte Carlo {/j ELEE T HAth H - FRAG BRI M BE B2 . IR B2 e ] DL A & — A%
NI TR e E IR AR RN BB — a5, SRRk Y s 45 s ] LUAE R — AN vk
T FH T 7R AR o S S A 1) B A AT I 1o AR B 25 R SR SLS Al
Excel BB IZE RN, ARZIEIEZ AR T ] AP (Al

SLS Lattice Maker

I FH I BEHAE B 200 B BL IS .

B G ] E F G H | J K L
Customized Real Options Results
Assumptions & Make
P fAzset Value (§) $100.00 S pac inputs Bhesi W
Wolatiicy 2] ATOPLI0S% u PV dsset ($) 100 Implemerntation Cost (5] 100
Risk-free Rate [4] 5.00%: ]
Diividends (] 0.00% 1 “Wolatility (3] 10 Bt e
Telaturity [ ear=] =.00 D Riskfree (%] 5 [ Expansion Factor (]
Lattice Steps 10 Oi
Option Type American CLdsr T 0
M aturity [Years] |5 [ Contraction Factor []
Implementation Cost [($] $100.00 Lattice Steps |10
Ezxpanszion Factor ---
Expansio.n Cast($] 5B [ Abandanment Salvage (§]
Contraction Factor i
Contraction Saving (£] © Euapean Optian [ Show Famulae
Abandonment Salvage [#)
Iaderfging Asset L attice
[ 100.00] 107.33 11519 12363 13269 14241 152.85 164.05 176.07 188.97 202.81
[ 9347 100.00 107 .33 11519 12363 132.69 142.41 152.85 164.05 176.07
86.581 9317 100.00 107 .33 115.19 12363 132,69 14241 152.85
§0.59 86.51 9317 100.00 107.3 11519 123.63 13269
75.36 80.39 86.51 9317 100.00 107.33 11519
7023 7536 §0.59 8651 9347 100.00
65.43 70.22 7536 §0.59 86.51
60.96 6543 7032 7536
56.80 60.96 6543
5292 56.50
49.31
Optien ¥Yalvation £attice
[ 2319 25.05 33.58 3977 46 64 5416 6236 71.27 §0.94 91.43 10251
| Cortinue Cortinue Continue Cortinue Cortinue Continue Cortinue Continue Cortinue Cortinue Execute
15.44 19.36 2399 29.35 3543 42 4964 5772 66.51 76.07
Continue Continue Continue Continue Continue Continue Continue Continue Continue Execute
893 177 15.33 19.68 2486 30.56 37 AT 4485 52.85
Continue Continue Continue Continue Continue Continue Continue Continue Execute
aProb * J40 + ) ] 200 2610 3269
Continue Continue Continue Continue i Continue Continue Execute
1.09 169 263 4.07 632 9.50 1519
Continue Continue Continue Continue Continue Continue Execute
0.00 0.00 0.00 0.00 0.00 0.00
Continue Continue Continue Continue Continue End
0.00 0.00 0.00 0.00 0.00
Continue Continue Continue Continue End
0.00 0.00 0.00 0.00
Continue Continue Continue End
0.00 0.00 0.00
Continue Continue End
0.00 0.00
Continue End
0.00
End

K 12: Lattice Maker AT 4L A ) TAE R 45
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SLS Excel fi¥R 753 (Excel B SLS, MSLS R A ZS ik sh R AEAL)

SLS # Ak o vF FH - R H B € CINBETE Excel IR, 1ZIhRE+ /0 HE, KoLk
BRI i 75 2 5 A AR R BEE PEREHE, 1817 Excel ML pRAY, Bl 7R S — LN
AR fE, BRTEE SR N BT RS R AE MU . Excel X FhFEA 1 RVFLE BExcel TAE
RN BT @R BRkyl, THEPFEAT/ERY K2 SLS,MSLS FIH]
AR B FAEAY

T TR F, B 13 52— AR SLS MU B 8 SUBGE SR S48 (FE BT P A,
s SO 7| B SO AR o (R FE 1 18] #8 w] DLIE I £ 7 45 | 72 )7 |[Real  Options
Valuation|Real Option SLS 2010[Excel it J7 KM . Kl 14 it as . iR, FH
SLS M1 SLS Excel fift ik 77 5 3 FirtS 20 45 2 AH R o Rl DA 9 B B i 75 25 ik
sift Excel "SI 53479, RS

( Figure 13 - B ¥ Super Lattice Solver SIEIE)
XfE(R  EEI(H)

i¥#% Bermudan Abandonment Option with changing salvage values overtime

B TR 1B FRUE BT
Salvage 30 0
Salvage 85 21
FTRTREFADIE (3) 120 FELURSFIEE (%) 5 Salvage 100 41
RS () S0 4TI (%) g| Selvage il £
Salvage 110 81
ERER. (5F) 5 HENE (%) 25 (%
NG & 100 * FARSIEREARAFEEN
FHEEASEITISSEE R T e E A B RN
010
1,2, 10-20, 35
an, 23 Black-5choles
AT T (EAA AN R (E "N o
Max{Asset, Salvage) FIEEIETERRES R
ZE BT EAR AR 448
. et ESa ] 54.39 5.44
T Max{Assst - Cost, 0)
ERTPTY g o (B A ERR (ED SELEM: 130, 3154
Max(Salvage OptionOpen)
F: Max{Asset - Cost, OptionOpen)
ERTRI & o7t (Y HIERR I S A
OptionOpen
P OptionOpen [t T

13: FIAT SLS #9187 SR F I
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A B c D E F

1

2 SUPER LATTICE SOLVER (SINGLE ASSET)

3

4 | Option Type 3 Custom Variables List

5 | PV Uncleriying Asset $120.00 \ariabie Name I aiue Starting Steps
B | Annuaiized Volatiity 26.00% Salvage 90.00 1]
7 |Maturihy (Years) 500 Salvage 95.00 29
8 | Implementation Cost $0.00 Salvage 100,00 41
9 |Risk-Free Rate 5.00% Salvage 103.00 Gf
10 | Dividiend Yield 0.00% Salvage f10.00 af
11 | Lattice Steps 100

12 | Terminal Equation MAXAsset, Salvage)

13 |intermediate Equation MAX(Salvage, GiED)|

14 | Intermediate Equation During Blackout |

158 | Blackouwt Steps 010

16

17

18 | Super Lattice Solver Result [ $130.3154 |

19

20 |Mote: This is the Excel wersion of the Super Lattice Solver, useful when running simulations or when linking to and from other spreadsheets.
21 |Use this sample spreadsheet for your models. You can simply click on File, Save As to save as a different file and start using the model.
22 |For the option type, set 0 = American, 1 = European, 2 = Bermudan, 3 = Custom

23 |The function used is: SLSSingle

K 14: FIH SLS Excel fifk 77 S 1) H 52 U HARL

Wi ME— AN R Z A E T 7E Excel R TR, Thagd (B 14 oo B18) A—4
BAMAR N E—— R . I FOR AR E BN 0, BARE ARG 1 AREREK
WKL 2 MREEZERIBG 3 48R A w SURL

[FFEHL, MSLS tA] AFIF SLS Excel fifik 75 SR ARHe . B 15 H2&FIFH SLS Excel fift ik
T RRIFR— AR Z W ESE AW RG] . [BRNERE5RIA MSLS BEHUE 125
FRMFER OREISE: ZBERESE A0 . X EAA — S % 2 R 2 w1
SO B R R O A, — o AR ECAE MSLS &5 SR 1 R BB e v B IE TR R 51 5, 75
AT RE BN IEFTEE 8T B, WiR RGEERN IR E A EOR 3, BB RSP
) MSLS 45 R B0k, sl N R, SF 2] A24 3 H26 1X = AT KIS eREERE 17 BRA0h it
WAS T NS B . Al SR ) — AN AR E S, ZDREER N A24 B H27, KIS, &
AL E R A TR WRAE B O TR H B AR i, AR S 2 B

e, B 16 Ho&—AN Al AR B Z AT AR TG KU R R IR . FEASE R, BRI X
R AL 2t 6 ] AR IS TR) D52, A e e R R S F B A WA o 8 RER o v, JRATT R
JABIE — N TEAREAE & IR G5 A AR o 3 RN AR B — AN 3 — (9 3h 2R B4 e
M, SN R AU BE AR 1 sh % . W T B R VA A R sh %, T
X B % IZ 47— IR Monte Carlo /j Bl HASEH T 24 3% 2 % 75 BT DL K o s AN & IF
LB TR SO R O R o % AT 38 T XU R 25 S 5 R A AR F DA il
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MULTIPLE SUPER LATTICE SOLVER (MULTIPLE ASSET & MULTIPLE PHASES)

Maturity (Years) 5.00 MSLS Result [ $134.0802 |

Blackout Steps 0-20

Correlation®

Underlying Asset Lattices Custom Variables

Lattice Name PV Asset Volatility Name Value Starting Steps

Underlying 100.00 25.00 Salvage 100.00 31
Salvage 90.00 11
Salvage 80.00 0
Contract 0.90 0
Expansion 1.50 0
Savings 20.00 0

Option Valuation Lattices

Lattice Name Cost Riskfree  Dividend Steps Terminal Equation Intermediate Equation Intermediate Equation for Blackout
Phase3 50.00 5.00 0.00 50 Max(Underlying*Expansion-Cost,Underlying,Salvage)  [Max(Underlying*Expansion-Cost,Salvage, @@)

Phase2 0.00 5.00 0.00 30 Max(Phase3,Phase3*Contract+Savings,Salvage,0) Max(Phase3*Contract+Savings,Salvage, @@)

Phasel 0.00 5.00 0.00 10 Max(Phase2,Salvage,0) Max(Salvage, @@)

Note: This is the Excel version of the Multiple Super Lattice Solver, useful when running simulations or when linking to and from other spreadsheets.
Use this sample spreadsheet for your models. You can simply click on File, Save As to save as a different file and start using the model.
*Because this is an Excel solution, the correlation function is not supported and is linked to an empty cell.

15: FIH SLS Excel fi# ik 7 1R %55 4 WML

Changing Volatility and Risk-Free Rates

 Assumptions Resultz
PV Asset (5) 510000 Generalized Black-Scholes 548.78
Implementation Cost (8) $100.00 10-Step Super Lattice $49.15
Maturity in Years () 10.00 Super Lattice Steps 10 Steps E]
Vesting in Years () 4.00
Dividend Rate (%) 0.00%

 Additional Assumptions

Year Rigk-free % Year Volatility %
1.00 5.00% 1.00 20.00% | Pleaze be aware that by applying multiple
200 £ 00% 200 20.00% | changing volatilities over tims, & non-recombining
3.00 5 00% 3.00 20.00% lattice is required, which increases the
400 5 00% 400 20.00% computation time significantly. In addition, only
5-[][] 5-0[]‘3'-" E-UU ZU-UU"}-’ =maller lattice steps may be computed. The
E -0 E 2 | function used is: SLSBinomialChanging Volstility
6.00 5.00% 6.00 30.00%
700 5.00% 7.00 30.00%
8.00 5.00% a. 00 30.00%
9.00 5.00% 9.00 30.00%
10.00 5.00% 10.00 30.00%

16: 7T AR i3 2y Z2 AT 2R T8 WU M) 2 AL
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SLS #i%k
AR T — R 5] LAEFELE Excel A SLS sRi%. nf L@ fi i 66158 17
|Real Options Valuation|Real Option SLS 2010|SLS B KA FH XM INHE. 7E Excel H, DL
7 B E ) 3 bR B e 45— I B A% A A N BR A, 7 Excel (U7 FR A3, B4
XTI, 152ILL SLS AR A M IE kA, X B2 2 n] LLE Excel 8 E) SLS p&i#%1
. K17 112 Excel 712 T
| FIIF Excel BREULEL, 7E Excel bR IA) 3 Wb 354 50 U8k 2 15 2 T8 FH 1) SLS R4 |

FETTIR (£ Excel W, miiETHE, 7%, Z&th) i, DAEGREREZetRE,
R O e o 17 o

R 75— DeR%L SLS —XERAH KA OK. B 17 BoR 1At ek B 21
BUA 1Y Excel BEARY A o R UM AAR AL B 738 B 0% BT 21 BT 104, BUR AT VBA
TRV, B IBAT BN 2538 R a1

Wk ESAHRRBFHEESNMINZR, 1M Excel FIE SRR AGERR 5 M.
PRk, Eo EishE E AR EE K m R,

X BEA A AT T AR S S5 58 BUE AT DLHER T 4R SLS bk
SEARFESRSEYIIRL, S RIBC e SRR IR A . BA R A2 — A AR .
SR, FRATIRZMERE G S BB RGN « SO S (SR tr: TRAMITE) —45, &
Zh, (Wiley, 2006) LAY A 5SS IIRUE 18 ASEFH O EL A4 A 25 o

IR & 55— IR f# ] Real Option SLS 2010 K AFEZRIM 1.0 BA T2 3 2010 (13, @&
T A8 AU [R] R 352N — DU ) — Re GBI T, AR R A A

Insert Function

Search For a Function:

Or select a cakegory: | Feal Options Yaluation w

Select a Function:

SLSBinomialamericancall A
SLSBinomialamericanPut oy
SLSBinomialChangingyalatility

SL5BinomialDown

SLSEinomialEuropeanall

SLSBinomialEuropeanPut i
SLEBinomialProbability ¥

SLSBinomialAmericanCall{P¥Asset,Cost,Maturity, Riskfree,...)
Returns the American call option with dividends using the binomial approach.

Help on this function QK ] l Cancel

23




S b4 -J|£| =SLSBinomialAmericanCall(B1,B2,83,B4,B5,B6,B7)
A | B | = - -
Function A t B
PV Asset $100.00 | oo SISTIENTs %]
Cost $100.00 SLSBinomial&rmericancall .
Maturity 1 P¥Asset |G Fe| = 100
Risl-Free 5%
.| =
Volatility 25% Cost|b2 1o =
Divicland 0%, Maturity E3 =1
Steps 100 Riskfree |E4 .| =005
. Ek- -
Result §12.31 Yolatility ES 5| = 0.25 [v]

Y Y Y P Y Y Y Y O

= 12,31130972

Returns the American call option with dividends using the binomial approach.

P¥Asset

Formula result =

12.31130972

(04 ] [ Cancel

B 17: Excel HI7 LA S
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TREMABETALE

TR EBPFBOEEE 2 — WA BT 250 4~ R BRI ) 588, WIEA R R 5
SR (Bltn, WA SE - 58 /R W (Black-Scholes) #7121 £ S A% 455 74 21| P41 A 43 5 7%
FXT B3 S5 HARGHAT & M B AT e 1, 38 Foe 5 HABURE S B B0 n £33 27 R, s kvt
B, delta-gamma XS, XAMTHZRRRWTE 18, IR LA AR A E 28 3
—UEREARBUE SR I AN R A . AJE, RAT DRI H X (A iiiti), tHnr PG $RAs
B CHILERD KESITRRF, RfE ST R R iHE R E IS 800
AR FAEAL ) ROV Risk Modeler 1 ROV Valuator #f4F T E KNS, 1 4 bR SRR AL # A2
HH Real Options Valuation, Inc. A& HF &, XS4 n] DL s i 4718 B H oy DL B K
HEg, ] LLS5UER ODBC & #U%dE % (i, Oracle, SAP, Access, Excel, CSV 5555)
HAY . wa, WMRRAEFEAIX 800 ek Ey CELESE Bl & A R ED, 1H T ROV
Modeling Toolkit #f, FEIXANEAEH, ARAT DAk N FHA8 X 28k 3, 18] AAE VR B
8 H ROV 1R K I AT S R P BT L

[ BB =473 =58 - [C:\Program Files\Real Options Valuation\Real Options SL5\ModuleDefaultValuexml] &J |
R EBEWL
ERy 2L FRANEE
FiEzEs| (Bl EESEEHR -
SEERFR T FIERR R FREEEHE
3RS, BR. dR 1 FOla Fa & ks E CE R EATT)
TR Fa i ST A ET)
e N e P& ik BT HR)
LRRERE AR Ba &k (B R)
R FPS{EERR)
B{T{E, jFah, 1S MR FEHR [PS{E AT E) Lk
25 Jump-Diffusion 5 SEEAIT L4
| 1#RIS) B0 Jump-Diffusion SRERAT -
TR
A EAEFERTE. FEMREE 7R FIHTRT ENPEE
BN S
TaEFEE 10.00 &HIEHF 0.50 &3
4 45 gl
HH7 e gl
EH010 11 #4012
13
THASHIEZ RIFZERSIR, (T2 ARS8
B Bigzn=E LisESEa ML
1000: - |0.07; - 100203 -
1200; 0.03; 02102
2345; 0.02 030210; B 277726447
Pl } 4 [ 4 L ?&3;_@ | J-EH:':@

&l 18 —Ar RSP E

25



Weat B, SBR[ RIEE R 7 BT

B (Single Asset SLS) BEHUL AR AT K],  BURME MM, 1E ST RS BT (B
18A). BHEATXANHT, WO —/ M ECE FT ST — N A R (B, MEE—
AMF5%E Options SLS, sl X7/ 417, FIiE# Plain Vanilla Call Option | , )5 s 77
KA EIABNME, SRJE AR EERRAE) o N TAE XS TR, R 56 75 224E Options SLS Hi
—AVEERL . RO, DA EUMRE I 18A Rpsk B bR R G A 45 FH A AT T B (4 R 3 e

W23 I

Y4 it FIRRAE (A) AT BASS VAR A B — A SR A 35 T, AR JE R T LB R ik B N A
(B) , fANF/MEMBKIE(C) LA ERIEZK (Bltn, BEER/AMEN 20, HFAMEN 200, 5
KN 10 KIBAT M1, X HHE LN 20, 30, 40, ..., 180, 190, 200) A& 58 CGEHHD,
Sy MR FE AR, (HR A RS BAG, TESE DR T AR A S PR ) R
ARRER. T ERD) BT ARG —ASE U B (E) . BRINE R — MR EI(F) (=
FEARTT LGB — A DX I B B — AT [ AR AT DK AR A 14 P 20 2 )RR T 380 5 2 F 7 P o 2
BCEFTEN SR (G) o a0 FARA G NAT AT S IME AN KB, PR 2 B B R Bk BRI X
B, FEBRIIRAS FARI BT = DUEE UL S ) AR U 2 e 2= o R e B,
FARAT—AN R BN 0, AR R — MR E B, XK R EIRF 3 N X L i/ MA,
e R AE NS KA SR A i 2 P

PE I IR 57 B

FREPAR R (H) XA rh R A AN AR B AT BRI A B S U R 0, JF HLA% RO 45 SR i
K IR RN ARSI oK IR R RIS AT DA fIIRCR A, W% 25 R Uk
BLE() o SRR S DR ) AR Ml i ()R R k. RXUEL 3 #r it
H SN A BEAT — DT T2 BB SR BIOR A A i AN A BN (B I A oM, 4
FESABANE 0B SRS 7 A A Bl 45 SR A% IR 5 K 5200 F5 /N BRI FE 7t K o S 7s (1 45
RAE—NBURTERM, CAEHIASEHERE, Bdishim N AR ERRATR R, 74 ALY
{6 EFRATRER, DARZxt A tb i fomi . R XUEIE L 73 A R 4 R s ok . R4kt
HIRETE 2 270 AL BLIE RS2, 21 6 BT B R o IR SR R S o i, AT A
A AL AT R R R BB RAKT 45 RN, e — R U, 0T — MR A SRR 1R
ATRRA CIBLRAT RS ) AIIBLIHME A USRI SC R . X TARKI B BUE (BSR4
BRI I, SR AT 26 A8 BRI AT 34, FORER RIS 2 18 A IEAR R K AR

1BERG -

74777 Bk B8 B 18 BB AT A 20 2(M) XA ZR B (L) 84T — A Z4ER T R
Brs IFHIRE AN SRR (N), IXANRAE PR T 2N N R AL R 2 IR
rE R K.

JRS RO BT

HCSRAETER THHON S $5) S000 IR, A BOBK, HETRREMSE (O b TbRIfE
MO, S HORE] - E MR, MR TITARE, — BISUR A R BN
M SPEORUHER L S 55000 25, (LARWT L BNV MR MEORBO(O) I A6 T
R B SR P AR Q) K, 1T LA MR 75 B2 (P FE 4 S 4T EREK
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(B Plain Vanilla Call Option 1 - 227 Super Lattice Solver [E=RIE
YR EEH)
515 E*E\Ei | B | B | st
I ERETE R T TR R E TIREEFEIERE S T 8., SR AHEE
EEEFBE T EES, B2 TR SR EMTEE .
B ¢
AERIEE [eugreslE -] SME 2 £ 0 D
LSl £1E 200 iE&H 100 EHEEL)
HHRRE TR B
140 =
120 =
100 =
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B
B oo
o
e
BO-.DD T0.00 12000 170,00 22000
i E
mas F

Plain Vanilla Call Option I - 237= Super Lattice Solver [E=RIE

(R EEI(H) H
BN | BE 51 | st
BUBME ST R R A B P
N E/N—REVE(T —TRIE R
BSOEEIEST, BEREE

HRY M E M ST ED . vo M 110
T TS B TR 5 TIE
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5] piain Vanilla Cal Option I - E¥7= Super Lattice Solver [P
X EEH)

| giFrsLs | BFIER | BiBiEstR | BRI s |
ETIMEERTREIEESE TR P E TS R:

Sl ) TR (Fi) M
- = HhmzER
FOORSAE - i - == 1Fh
BiE 10 B hE 10 WS 100
EriE 100 BiE 10 R 2 3
£ 10 $E 10
EHEL)
20. 00 30. 00 40. 00 50. 00 60. 00 70.00 80. 00
12.21 2.2 224 4221 522 6221 7224
468 14.43 24 .42 3442 44 42 54 42 64.42
068 702 16.65 2664 3664 46.64 5E6.64
0.05 217 5.36 18.90 2885 3885 4885
0.00 D44 404 11.70 2117 31.08 41.06
0.00 0.07 1.36 611 14.04 2345 333N
0.00 0. 0.38 27 829 16.38 2574
0.00 0.00 0.09 1.04 434 10.48 1872
0.00 0.00 0.02 0.35 203 616 1275
0.00 0.00 0.00 011 0.89 in 8.08
< T | 3

8 =

Plain Vanilla Call Option I - £%F7= Super Lattice Solver = | =
THE(F)  EEB(H)

[mrsis | BAIES | R [ BEat | s |
RIS 0018 S LS IR AR M B e AT R (R T R R D A1) ST ot
) . BEiER—AE thinBE Bl R, 3T Yeaiilidis 23517 M5 5000/ 1 5 #
FiSF| rathal, — E vl T ERE R H0EIE S L.

PSS BUB S
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23, T ]
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2 v | CEED
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I
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FERL
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SLS B E SRR fIETy

LA N 21 ] Real Option SLS 2010 HR{E15E & 1 — L8 AR L f/N TG

7t SLS, MSLS 1 MNLS H o] 25 H P Ft. #1401, $T7F Real Option SLS 2010 %%
i, Bl —ANFEFT NG SLS, MSLS B MNLS A, 4R)5 S B
P Fte

A LB EAE SLS T A a4 H SLS, MSLS 5§ MNLS A5 2 i) F 22451 S0 3%,
ki ST F A

7E SLS, MSLS 8 MNLS A DU i 5 o SCPF 3 B R 3R 15 B i VP AT {3 B
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3 +ABS(-3)
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Figure 19 - 27 Super Lattice Solver

ZEF EEH)

i1¥E  This American Abandonment Option can be executed at any time up to and including expiration.
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Option Valuation Audit Sheet

Assumptions Intermediate Computations
PV Asset Value ($) $120.00 Stepping Time (dt) 0.5000
Implementation Cost ($) $90.00 Up Step Size (up) 1.1934
Maturity (Years) 5.00 Down Step Size (down) 0.8380
Risk-free Rate (%) 5.00% Risk-neutral Probability 0.5272
Dividends (%) 0.00%
Volatility (%) 25.00% Results
Lattice Steps 10 Auditing Lattice Result (10 steps)
Option Type Custom Super Lattice Result (10 steps)
User-Defined Inputs Terminal: Max(Asset, Salvage)
Intermediate: Max(Salvage, @@)
Name salvage
Value 90.00
Starting Step 0
702.93
Underlying Asset Lattice 589.03
493.59 |
413.61 413.61
346.59 346.59 ]
290.43 290.43 290.43
243.37 243.37 243.37 |
203.94 203.94 203.94 203.94
170.89 170.89 170.89 170.89 |
143.20 143.20 143.20 143.20 143.20
[ 120.00 120.00 120.00 120.00 120.00 ]
100.56 100.56 100.56 100.56 100.56
84.26 84.26 84.26 84.26 |
70.61 70.61 70.61 70.61
59.17 59.17 59.17 |
49.58 49.58 49.58
41.55 41.55 ]
34.82 34.82
29.17 |
24.45
20.49
702.93
Option Valuation Lattice 589.03
493.59 |
413.61 413.61
346.59 346.59 ]
290.43 290.43 290.43
243.43 243.37 243.37 |
204.30 204.06 203.94 203.94
172.07 171.61 171.15 170.89 |
146.01 145.36 144.61 143.77 143.20
[ 125.48 124.77 123.88 122.77 121.22 ]
109.32 108.49 107.41 105.93 103.20
97.95 97.13 96.03 94.57 ]
91.44 90.88 90.13 90.00
90.00 90.00 90.00 |
90.00 90.00 90.00
90.00 90.00 ]
90.00 90.00
90.00 |
90.00
90.00
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FE S H ATHE BT HAT AL o 2498 L BEAE B H AT LA E /N T T BLR AT PAT F AU E
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[ Figure 21 - 237 Super Lattice Solver (=] & )
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i3EE  This American Abandonment Option can be executed at any time up to and including expirstion.
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Figure 22 - B ¥ Super Lattice Solver

ZFEF FEMH)

iX¥E  This option to abandon can only be executed at expiration and not before
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[ Figure 23 - ¥ Super Lattice Solver =E)
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%% Bermudan Abandonment Option with Blackout Vesting Period (American > Bermudan > European option)
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Figure 25 - 237 Super Lattice Solver
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% Amercan and European Cortraction Options.
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Figure 26 - B ¥ Super Lattice Solver

ZEF EEH)

X% American and European Cortraction Options.
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Figure 27 - B ¥ Super Lattice Solver

MR FEH

i¥F¥  Bermudan Cortraction Option where contraction cannot ocour at certain times.
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[ Figure 28 - 27 Super Lattice Solver @E@
(R ZEEI(H)
i$8 Customized Contraction Option with changing savings amounts and blackout steps.
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' Figure 25 - E2 87 Super Lattice Solver =HACH X |
R EEIH)

¥ American Option to Expand. To change to European, deselect Custom and select European.
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Figure 30 - ¥ Super Lattice Solver
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Figure 31 - 287 Super Lattice Salver @Eﬂ

MR EEH
iX¥F  American Option to Expand. To change to European, deselect Custom and select European.
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Figure 32 - 237 Super Lattice Solver

ZfFER EEMH)

i3¥¢  Bemudan Option to Bxpand (no expansion during cooling off period at the blackout steps)
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Figure 33 - 88357 Super Lattice Solver

MR FEIH)

i¥¥%  Custom Bermudan Option to Expand with changing rates of expansion over time and blackout periods.

a1, 210220, 35

BT o o7 (BT A DEAARED
Max{Asset, Asset”Expansion-Cost)

A Max(Asset - Cost, 0)

=7 ezt BEAT BiEX
FrRA R AIHLE (3) 400 FCRLBSFIE (%)
TTHRITHE () 250 %%
HEER: (=) 5 IEEhEE (%) 35
FRE A E 100 - FaENEA T s NN
FHTHAE R SER R T 8 R R AT
0-80

HAcHTY o o7, CERE 2 BB TERFRED
Max{Asset*Expansion-Cost. OptionOpen)

A Max(Assst - Cost, OptionOpen)
BRCRTI & 0T (I BEERT 0SB EAR

OptionOpen

i+ CptionCpen

ELg--=atag I} FROG AR
Expansion 2 0
Expansion 2.1 21
Expansion 2.2 41
Expansion 23 61
Expansion 24 81

E 3
EREAT  SEEAT
Black-5choles 204.0 18.25
& e RS 205.19 2127
ZE BTN R 204.02 18.26
TEHMENASE 20567 21.54

EEX & 7o8. 2317

] a2t TS

K33 BE XTI

51




e H ARSI

R F] AT E T AR 3 ARG HIAUIX =5 4 A T HE e 9 A [ 3T BR F)
IR A AT e R VER B LRI B A AR . AR, AR HUTY .
W AT X = AR R AL o — RO RERAT — AL X T A L HE R IR, i 1
34 AN B AR R OR T SR B (R A SR B SC e i 3 Wi 5 5 sUAT IR X
WIBO . (B3, WRIIBCZ AN A AL, A0 0 A AE A A AR b o S e A T,
SR IS AF B HEA s B

Figure 34 - E 3™ Super Lattice Solver SNACIEL X
R EEH)
i*¥%  American Option to Expand, Contract and Abandon. To make it European, simple change INE to OptionOpen.
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Figure 35 - ¥ Super Lattice Solver EIEI&I

MR EEMH
i¥$%  Bermudan Option to Expand, Contract and Abandon where there is a cooling off period (blackout step periods).
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Figure 36 - 357 Super Lattice Solver lﬂlﬂlﬁ

ZfF(R =EEIH)

i¥#%  Customized Expansion, Contraction, and Abandonment Options.
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Figure 37 - 357 Super Lattice Solver
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‘¥¥F  Customized Expansion, Contraction, and Abandonment Options with changing salvage values.

HHIERF IS SR R T B E X BRAER
050

a1 2 10-20, 33
HAE 7 o Tt (AR R B R
Max(Asset, Asset™Expansion-ExpandCost,
Asset™Contraction+Contract Savings, Salvage)

T Man(Asset - Cost, 0)

=1 Bt BES BEX
IR A (S) 100 FEMPBSFIEE (%) 5
FTAR{T4E (5) 100 %1 %) 0
HRER () 5 EEDE () 15
RS A 100 CErANEA SR ESC iR

EAcR YT o o (B 2 RIRDERAR (B
Mao(Asset, Asset™Expansion-ExpandCost)

A Max[As=st - Cost, OptianOpen)

EAcH YT & st G EAT ISR SRR
Mao|Asset Cortraction+Contract Savings, Salvage, OptionOpen)

i OptionOpen

EEE iH FCOG &
Expansion 13 0
ExpandCost 25 0
Contraction 0.9 0
ContractSavings 25 0
Salvage 100 0
Salvage 101 i1
Salvage 102 21
Salvage 103 31
Salvage 104 41

*
GEEATE  SEEEAT
Black-Scholes 26.00 3.88
Fre e B R 26.00 6.41
Bl ;W 26.00 138
THMEREMISAR 26.00 6.44

EEXE: 116. 0737

[[] a2tz TIEs

K 37: SANZEBUHESREY R,

55

WSe 28 RITBCF BE T ¥ B 7€ SR



EARK, RANEFRAE KPR

SRRPESRAR R > SN G WITEE YN A N QOB T E S B E I 2 B S W
BT Fe KB TRIIBO, K 39 RAAELLAR A FMIBU TS 258, BaUIBUA RefE 2]
FIHHAT, XT3 URBERATHAT R L VFRT, TXE T A RERIIBCR U, AR VR ATHRAT, E
SR TAEH BRI A R B AF BRI, [F— 5 kAL =i A 2 B2 AR F]
1. (HRE B RELLFIN, MK 39 FETAE H, KZHEBIMSRER, =FEHKIBUE
RXAZHHR A=A GEN SBHIZFIZ, L& 0-50 S RIEBUD. HRIXA— Bt &
T8 A BB ANE F T H e — 2 Ak Ay S IR (9, e3P0 A I B R KAL)
DR B AR S R PRAT AT 9 I AT B L [ 1 d (R AT 2 20 2 5 X R AN (B 5 KD

[ Figure 38 - 237 Super Lattice Solver SES)
XEF  EEMH
iX¥F  American, Furopean and Bermudan Basic Call Options without Dividends .
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Figure 39 - 2#7 Super Lattice Solver = B e S)

MR EEH)
i3¥2  Amercan, European and Bermudan Basic Call Options with Dividends.
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TSR B BUE (2RI —TE RS A R T BLUE BT AN E AR RS A BLED 2
BFERT XA B, SEIR B S AR B3 B8 2 I 8] (R A 1 5 A2 9 52 )i XY EE ST 2034
ITHEATUME . FESATIIBCZ AT RIS BRI, DL R 42 I8 St Bl A RO BILAEL HE B 300 H BB At 2 4
BB e SEZIAAT B BRI Y SRt AR I8 25 B B (0 SRTT) . FEFR DL A AR
B AR IR 2 BIOK A5 ARy B IR Y 6 7 (KT R TR ME RS 0D AN BLE 2 18]
HIZEAE, X TR ABUR 24.42 %70, X TRGURBGE 20.68 2T, 52 ATHIE HRIIBUAHE,
HIAEAEAAFAE LA IS LT, 20T BRIPIBL A (B4R et T BRI 0 T 1 — 5 TRIBIAL
IAAEAELLANI S SRATHAT A I £ . AR1M0, X FF BIIBORUL, IR LA H B A7AE,
AT SERTIAT A& e (A F o S b, 2R SR S BRARE BRI B, 8505 BRATBLA i -
KRR NG RAFIZ G, B ERAR T . Bt BEIIBGRIZE T, 1A S T
67 MR, RATEBZBAT BRI, BB TE BRI
ik 40 R, FRATA UL BB R TR RO CRA-BE, 00 RIS BRI
CREFI RSB EIBE BB . AR, B BIIBUS B BB SR
B W T EAR BB MER L, ERED R, R=THRA=A. ol E
3%MIZLFIA, [ 0-80 L HUEBUY], JFEBHEAT SLS BHURIESIX — 5.

- Figure 40 - 237 Super Lattice Solver S
ZfF (R =EEI(H)

%% American Put Option. Make it European by setting INE: OptionOpen or deselect Custom and select European.

any | EEEE B REEE

T () 100 FERBFUE (1 5

(RN (9) 100 4191 ) 0

HAER: (=) 5 ERD=E (%) 40

T 450 100 FARDLSREE EESEN

R SR S AT A X E AR
T 1,2, 1020, 35 ERFERT  SREERR

B 4058 (R BB ) e e e

Max(Cost-Asset,0) HISSI=FMaER 428 o

—SREEEEE oo 00

} —URERESE oo o
T Ma[As=sst - Cost, 0

e 4058 (R RO B 24,4213

Max(Cost-Asset OptionOpen)

T Masg[Assst - Cost, OptionCpen)

[[] eresEtzTIES

40: A SLS 5 AR B
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ARG EHI

A SLS A1 MSLS W] LU AR 22 R AL T P B SO AR SR il n P 41 Ao — A
B ET RIEF IR (ISR GO R 3 RE IR0 . ERAM R R ARG, B
FIETAIIR, — DB, — DB To LR SER AL IR, R
TERE AR BB, SRR AT 3 i n] AAE B TRANE BRI (B AT e 6, XAt FEAG 1 [R]
IS 355 P A ST IR B RRAS o A 5 1 41 A RV A A A 6, SRR B 6.7168
ET6, MBI 4.87 £70, BEIIBON 2.02 70 (HE RS HE AN 6.89 F£I0).

' Figure 41 - B85 Super Lattice Solver E@—E_hj
MR FEE)

JX¥E  American & European Chooser (choose between Call and Put, value exceeds Call+Put due to ability to choose)

B TR AT & it o
*
FrETEE=a3E (3) 15 FRARSFIEE (%) 5
TTFRATHE (&) 15 4TF] (%) 0
HRFE: () 5 EE0EE (%) 25
P45 8 100 FAMEATREEOER TN
FIRIEA R F ISR (AT 8 = 1 B EHR)

T 1,2, 1020, 35 EEEAE SRR
R S LT R SR D e e o e
Mac(Asset-Cost Cost-Asset.0) HlSEIRF RS+ B =

ZEHETTESE 487 1.56
B TERMENEMEE 487 2.02
T Max|Assst - Cost, 0)
BRRTS & Tl CHARE . BT EREED BEMEEN: 6 7168

Max|Asset-Cost Cost-Asseat OptionOpen)

T Max|As==t - Cost, CptionCpen)

[[] astzTIes

B 41: M SLS 1936 UK A S % £ 1AL

P 42 rhE—NFI AT MSLS R ) 5N &2 % B R I Cf F ) 2 2 55 7 OB B 22 491
S B AR AT AR FRO, 18] 43 (R SR GISCJ: 75 5 B A s 56 sUEHBD -
FERXLEH] 7, B BRI IAT A AR BB AT A 5 BN AN R KT SRRk
PSR — A BRI 78— 5O F IEAETT A — A v BEANf 8 A et XU FR T B AR o 2 ] ok
SE I I G — Nk BRI B 98 1m0 ) f R . e U — BRI B SE B, A R ]
PLoE B R BOR, B S BOR BRITR AL, TP AR 2 R A RAS A —FE o X
TSR 2 M, #RAT LA MSLS AR PREER D, BRI — AN SEA R )
MU TR ARSI R 4%
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igure 42 - ¥ Super Lattice Solver @E‘Q
XEF  FEEEH
HRFR 1 JF#E  Exotic Complex Floating European Chooser Option (can be either a call or put option)
B WEEHLE IEENE(%) R E2t 1B FRAs A EL
Underlying 60 25 *
*
FIERROE A
E=E i EDMREF]. R0y FE BRETSLR BTt
CallOption 55 5 0 100 Max({Underlying-Cost,0) OptionOpen COMBINATION: 16.603S
PutOption 65 5 0 100 Max{Cost-Underlying,0) OptionOpen ) R
Combination 0 5 0 100 Max{CallOption,PutOption,0) OptionOpen
*
[ QRSETIES
R . hr >
42: A MSLS #)5 4 BR AT i 3 1L
Figure 43 - %7 Super Lattice Solver (= | B ]
XEF)  FEIH
HAER i i¥#%  Extic Complex Floating American Chooser Option (gither a call or put option}
E2d FEFEE g% (TR B ] 1 [
Underlying 80 25 *
*
FISEATIS SRR
B FEE ERESFL. ORI R EETELH WP T RLT s
calloption 55 5 o 100 Max({Underlying-Cost,0) Max{Underlying-Cost,OptionOpen) COMBINATION: 168675
PutOption 65 5 0 100 Max{Cost-Underlying,0} Max{Cost-Underlying,OptionOpen) - o
Combination 0 5 0 100 Max(CallOption,PutOption,0) Max{CallOption,PutOption,0ptionOpen)
#*
] sl T e BT R

P 43: FIH MSLS (152 % B Ar 5 £ AL
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EER AN

SR A BN TR A 5B BORAE AT A7 AE 2B BUR BB IUH . 3ATAI MSLS
KA VOEBE SR T EREIBEARESE R SR, BATIE 44 P — PR BEs e
WG 75 T AT, FEEARUEEREE B (PD &R )5, RE4%%
BT BB (PID. Bildn, —A> ©ATIH sy bz a0 H K56 — B B R R ™ i i)
T3 R R S s R SR B BOS AN AT o FITAT IR A2 28— B BO R UTBOeAS, i A
FE B BT BOR SR I BUR A BRI T O BATEEAT T PRI A

PHASE Il
PHASE |
START
END
Volatility Measure
baszed on these
END uncertain cash flows

A
4 ™y
o o o o o o a

ETART -55M -550M +308M #5350  +540M 54380

k. A b iy

N I

INWESTMENT CASH FLOW
PERIOD PERIOD

Kl 44: — B BOESEE AR EDR

Bl 44 gt 56 R S R A HAAUE /& J2 160 5 B 7 THT S N 35083 4 J7 TH A R RN AZ i
B TR EERER . NEHRERATTCLES], H—BAE S — R TN 500 5370 (I
), 5 MrBCEE A BIRAA 8000 JiFE 0 (BUED . AEFUAREN R, Ak 3 B 6 F 1%
H &R N IEE, BrBUEREAA 1423570 CHBLETTE 9.7 W3 BLE sl K 7 [H]
PRI, XD SRR A 30%. 1F 5% TR F R0, K 45 2~ FIH 100
RSB H RIS RN 2767 J536 70, IRUAIEBILE N 1500 73 (1 12-500 J3-8500 13), iXi&
W S S IR $5 BT SR (5 JE R S AN 1 B B 1 R A AN B 1267 36 0. #rh)if
U, SeafE BRIEEE N 1267 Ji3670, XWE R vl LARIH 73 AR RS- A5 1L I H 2 75
EARPITHIREE, AAREEERE - BEBRANREANET 1767 /it (1267 /i
+500 J3), WERBE B ES TR —E, BURBEE 1267 /. WHIRETFREE
BRI RRAEE TiXAME, B4R 2 5 KA 8500 /it ZIPUT#ATUH oAb fE
() 2 BE PP BRI AR I g TR ER P I BUOE 2R 5 5 AL

RZ WRBEAPERRIL T OB R AR T ), ISR E R 2 K. 5
Ah, MERF A ORI B2 0 S o sk i) B, Slf ik SR TR A K
M. R, ZURIZ0R, SRR E RS . BRI FIZAN 8%, WaEN 15%,
SESEAR I R ILE 1500 17, IXERE SIBURME RN 0, B UF g £t 2 L 21307
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NEERF AR K i TRk CRBEERTRES) RS RN ffim AR RS AN
SEPERRIEIN, IRA B SE R AR (B, T%MIZLAIZR, 30% s, @2 ES
ERFI

XA PSR FE TS 25 E e (5 BRI R ANSE 15 A 2 18]t B i
RIsREER Bt T — Lo AT DU GG — RIS SRR 2 B ik AT, Sl R T H i — A
B BOM I H BEAT B AE DA E A N R N BORIER 5T . 2T IR BN EUE
Fr 3R IR 5 R 7R 1 00 s B A (L, 4 EDLAEL B O B TR Uk 2 P BB ) K e
Ao HAil i, SIS OB T R R AN (B TRV 22 0 2 BUE . 1B E & T
PR RANLAN AL Z R E T BTN EARH——BIHR U o7 5 R X AN R s F A2
MFRAE. Bk, FIAZAMER, ATCMEH LA R iR E RS (i, B 5 sh & a T
CATESTEL I G AR S v A5 P T B X AN B RN S5 A5 ) T BERE AT I EL D -

Figure 45 - 22 7= Super Lattice Solver E@Iﬁ‘
XEF  EERH)
HARR 2 {¥#2  Simple Two-Phased Sequential Compound Option
BIF waIIE SRR TR AT 18 FRAE
Underlying 100 30 *
*
FEAF ISR
B B FEDIRSFISE . ATFI. AFEr ERERTT T bt e N
Phase2 80 5 1} 100 Max{Underlying-Cost,0) Max(Underlying-Cost,0ptionOpen) PHASE:: 27.6734
Phasel 5 5 0 50 Max(Phase2-Cost,0) Max{Phase2-Cost,OptionOpen) -
*
7] westETIEH i (R)

45: FIF MSLS fifse— " HARIE S E A HARL
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ZHBOESE SN

HSE A WIBHHFRIAE T LA MSLS 4 R A Z M B I 46 Hg2— N2 B B R
Bl I — N2 BRI E , RN, BEEH T DUEREE TG Ol R I i 4k 2253\
T Bl RAER & OEX AN IE o TR, MSLS 45 RER T I H iR is 0,
UEARTI H R IUE NPV %877 FBUE Uk 25 a0 S ST 20T B B B SR (10 B A S e A (IR
). Ft, HTHENEMAFTE, 75 St A SRBY B 5 2 vl DUREIR BRI i BAS L
B NE, SN EEE IR R T ReNE. B, BB E S EILAE AT LATE A
S 1) 7 5 58 R SR 2 BT AR RUR, B I ) R AR R 25 1 A

Pl 47 AR MSLS THEH ISR R BT T, TR NS
— W BITFAE B ) 5 — W B R (1) 2 B P R SR 2 BOESE A HIRD.
TR BUE R H I E BIAMEN-500 3€ 70 o (H 2B B 8 IR B4R SRS A8 41.78 £ T
X R RUE IR 1) F FE SRR SR AR, AER S bR b, @ 7E 5 B B b IR 1)
[ 3 PR AR o 1, AR AT 3 mT AR 4 S i o, BRAES Sl BUARFE LI, 35 U SiAs
WK AR T o AN SRATE B — B B4 R S5 (0 F AR, FI 4 ek S Z45 1 B B 2 51 AR i
BROKIRE A 100 EI6 (B 47), MARZHRGSH 1500 0. RN R, FERERER
NG, B MR R 2 P AR S N — B B4R 0t . EB R RN E B (5 135 Rr 1 il
(RSB PRI AT AE P $50 08 0 T 80 DB S 350 41.78 Tt

R M S I IR AN E R 2 K T EEE T 0 (B, K BT B B B PR
5% » KRR INN 8%) o MMIBUIMERARE N 0 I, RS IR BB IEA R i R R,
PRI IR 1R B FE A R I AP I 5 e SRR HAR R B CGRIAL R, BL& IR AN
PERME (REBhE), Wk, WS IEm T8 . Ekplh, REBME R 0,
ER TR AR B A 0 N E BRI E R R 3 B R 1 RS A R AN B A .

PHASES IV...X

The analysis can be extended to multiple PHASEWmM _.-~
phases—the softeare accommodates up i
to 10 phases, where the success of
Phase lll depends on the success of
Phasze I, which in turn depends on the PHASE Il
success of Phase I

PHASE |

START

Spreading investments out to
several phases will reduce the
risk of future investments, A
regular NPV will not yield
reasonable results, because at
any checkpoint, management can

pull the plug on the project.

K 46: I BOESE SIIBITER
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Figure 47 - 237 Super Lattice Solver

XHEF)  =EH)

R 5  {XFE  Sequential Compound Option for Muliple Phases
B EFECHE WAL % (T B B
Underlying 1000 25 *
*
FIHERIZ SN
7 BF  ABRTEE . T HE BEmaLT BiF T S LT S .
Phases 500 5 0 100 Max{Underlying-Cost,0) Max{Underlying-Cost,OptionOpen) s
Phased 400 5 0 80 Max(Phase5-Cost,0) Max{Phase5-Cost,OptionOpen) :
Phase3 300 5 0 60 Max(Phase4-Cost,0) Max{Phase4-Cost,OptionOpen)
Phase2 200 5 0 40 Max(Phase3-Cost,0) Max{Phase3-Cost,OptionOpen)
Phasel 100 5 0 20 Max{Phase2-Cost,0) Max{Phase2-Cost,OptionOpen)
*

] st T E =7 (R)

K 47: FH MSLS fift th 2 I B 82 5 A HIAL
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B € SUESE R AR
FATIE T s AR AL B A IR R — B BN B SUWBCRY JRIELLE IR, &
W 48, fERF— [ BEA AT REAEAEA R B AR IR &, BEIF 1R85, 5T A s
R HSRAE, 3 EITH VG RIROA S3 4 — NI E - (i, RESTH, ¥R 2 F R ),
WA ot H BOVE IR 2 B s BURAREL T B B IX SR IR M STRORT AR s )38 L 1
MSLS Kfgih, ZILIE 49 (ERIFRBISCIER: ZHrEBEERESEESHIBO.

In reality, an R&D project will yield
intellectual property and patent rights that
the firm can easily license off (Abandon). PHASE Il . -7

In addition, at any phase, the project’s -
development can be slowed down

(Contract) or accelerated (Expand)
depending on the outcome of each phase. PHASE Il

PHASE |

ABANDON

START o

END

An NPV analysis cannot account for
these options to make midcourse
corrections over time, when
uncertainty becomes resolved.

END

K 48: H 2B BOESEE A WIBN 7R

Figure 49 - HEF Super Lattice Salver E=En
TEE =MH
i 5 SE6F Multple-Phased Complex Sequential Compound Option
E=d HFERIE BT (B E [ Hehe 5
Underlying 100 25 salvage 100 31
* Salvage 90 11
Salvage 80 0
Contract 0.9 0
Expansion 15 (]
Savings 20 0
*
SIS 020
E2d B TP FIE. 51 HRERTT S HACR T g0 TR
Phase3 50 5 50 Max(Underlying®Expansion-Cost,Underlying,Salvage) Max(Underlying*Expansion-Cost,Salvage, OptionOpen) OptionOpen FHASE:: 134 0802
Phase2 0 5 30 Max(Phase3,Phase3*Contract+Savings,Salvage,0)  Max(Phase3*Contract+Savings,Salvage,OptionOpen) OptionOpen
Phasel 0 5 10 Max(Phase2,Salvage,0) Max(Salvage,OptionOpen) OptionOpen
*
7] R FETIEE

K 49: FIH MSLS i ik R 2% 2 [ BUE S E & IR
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N TETERE, K 49 1) MSLS BRASASIESHIRUE A 1 I M

Phase 3: HAZK 1 514 20; Max(Underlying*Expansion-Cost,Underlying,Salvage)
HAF 1 51 /4 30 Max(Underlying*Expansion-Cost,Salvage,OptionOpen)
HHL: 50

Phase 2: A5 54 3 Max(Phase3,Phase3*Contract+Savings,Salvage,0)
AR A 70 Max(Phase3*Contract+Savings,Salvage, OptionOpen)
A 30

Phase 1: HAA 1 5 A 3 Max(Phase2,Salvage,0)
AR S 20 Max(Salvage,OptionOpen)
10
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MR, EEM, MEHF, FHESEFMERASHRENIR

HE A WBGEHRMABIIEL — B BURET 73— B BU s, X 5{EH SLS fif

PRI BRARIRSL IR o 6] 49 R — N 2R RIS A, 78S Le B BAF A — e A A AU &5
REHIROT LA IR, AT LR AR LR RR M. fERTAT SRR IR, T REAFAE 2
ABREIBE (BN, A5 D [ R R A LA AN R PR JRURS: [ 45 R A SR ezl ) . 7] AR
Al MSLS SRS Z Jbr i3 RIA%, IR 2 FlOs A & e AT, BUT 2 ieph
SEATEARUAL, AL ELHE T AAA ELHE R B 611

PRSI AN B A HE R IR @R B LS A — A B — [ E M A R R SLS
FfRPLIX AR . BIEY R, gAY IR X ER A EHE R, AR
FIRERI — U fEAR R E X, — A A T . WERAAEAE R )RR 1,
X B AR T, R T DAYE B R B AT R S YR, IR AR
AR AR IR HE R IR LRI R SLS Az 47 s 4k A HE R B IBUR R v
KRR B T ALY B H A, SRR AL XA
MEH R, BV UERY BEMERE X AE B, REAAR, HAMEHE,
SR AR A o WIERAAEAER [A] LA RR &1, XS AN A, gl ] L
ERASAN AT ER A LY BRERE R B AAIRNME, KRR R IR
M.

PR MR EHE R IR @Rkl BT R ARLE I — N S IS (B RS R SLS
KR VIX IR . 2501, B IR BRI DA =AE K, HA, FEEARKFI.
B2, YRR EH R BRI . B2, xRy B EX,
BRI B, ALY BB X (B0, RIEIAFRILT AT, H PR &%
fsgm N, R =N RBHAA RERATER, Wk s, SE T LAIE
o EPATY R

PRARAH AN AEAT LT IR R MSLS S fif phix s, 3 e 12 g 1) 22 By B B 37
AW WRAEZE D AT AR AL, B2 A AR E B 17—
MSLS. A LAZE S 0-3 N H A, 3-6 FEHNBURFE, 3 HAE 0-10 4E (14T &
—ANEFAE A EE . R A A S A E R, AR S A & EARHE
SR, TR, AT CUE AR B AR AR

IREAAWR: XFRARRE M, TLUR LR IUAERI T EA S . ok, —
MIBRREBER —N2 W, JRAET RERKFN G A fedksy BRIHA, WA
A FE AR, B EPAT XA . FHAh, REERKREMIEE, (HEAREY
TRFIEEAEA (B, FLEREGRE], AMEEH THREE, EENE, S5
A BR FIAN L) XTI e IR, 7E SR L BT s, 8 MSLS
IF,AND,OR,fl MAX IIfERARVIIBL . kU, WM ATEE, 7L AR
W, AT L4k s N H AR B SEE, A H AL E .
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FIBT Bt R S

(7] By B 5 BRS04 550 H 0 44 Bk [ Ak AT A 7 A B A B L S 1
THBL BT T H I E . SR & IR T R X R I B B, — A, T EIR B
HEWIBOE RN AL TR LA O E . RBIE, BT ESE S B R aE ), €
FIPE 2 T R B S IR e R BCE & IS e S BB SAT IR R Bk,
S E A BSBUE BRI — A R A7 e 1B 50 T2 Il A A MSLS KA ik [R]B B 2 & 1
B RIS BISC R B BU R BER G IR0 . ISR S HIBIIR 2 #r280L, IR
HIAEAE T ELAE T T A7 A8 FH s R A A KPR AN 0 1R AU, BT BASE SR AN A5 A5 A ME J2 Y
HILRRANER . (HR2, =4 DR AR AR A AR s i, SR AN SRR AN (R AR
REEMAM T, BRIBTE T8, th BN EY 0, ITH BB A (8 4% T 100 H 45 3L
{H o IXAN T 5 1 5 0 R SR RE 3 AR T H (19 N AE AN 8 PR SR A BT (1 BRAS IR 5 2 el 54 1
AR I o [RIAE 04 T AR R S 51 Fh 1 22 oo BBt [RIB BOR A IR (M3 (i e 91 S AF
e ZHrBURI B S HIBO.

Figure 50 - ¥ 7= Super Lattice Salver ﬂl&]‘
MEE FEEHH
HAFR 5 S$FE Simutaneous Compound Option for Two Phases
E2i WEAENE  EaEE(w TR EFF [ [EEESE
Underlying 1000 25 *
*
AT EA S
Eir FoR TRRSFIEE.. R R T S AR Tt
PhaseA 500 5 0 100 Max{Underlying-Cost,0) Max{Underlying-Cost,0ptionOpen) P}.’A.S}:B- T
PhaseB 200 5 0 100 Max(PhaseA-Cost0)  Max(PhaseA-Cost,OptionOpen) o
*
] olestETiey
50: I MSLS R figt o [7] i 33 45 52 & JAL
Figure 51 - Z¥ 7= Super Lattice Solver |ﬂlﬁw
MEF EEH)
HAFR 5 iEf§  Simultaneous Compound Option for Multiple Phases
BT HEAEE TEENEE (%) TFF i {2 FEIE AT
Underlying 1000 25 *
*
SIEIEATIE SRR S Y
E=E i S T T - T E S e B Tiails :
PhaseA 100 5 0 100 Max{Underlying-Cost,0) Max{Underlying-Cost,0ptionOpen) S daaen
PhaseB 100 5 0 100 Max(PhaseA-Cost0)  Max{PhaseA-Cost,OptionOper) x=
PhaseC 100 5 0 100 Max(PhaseB-Cost,0) Max{PhaseB-Cost,OptionOpen)
PhaseD 100 5 0 100 Max(PhaseC-Cost,0) Max(PhaseC-Cost,OptionOpen)
PhaseE 100 5 0 100 Max(PhaseD-Cost,0) Max(PhaseD-Cost,OptionOpen)
PhaseF 100 5 0 100 Max(PhaseE-Cost,0) Max(PhaseE-Cost,OptionOpen)
PhaseG 100 5 0 100 Max{PhaseF-Cost,0) Max(PhaseF-Cost,0ptionOpen)
*
O] thesnIies

Pl 51: A MSLS fift ik 2 o Bt [FI R BUR & AL
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A5 P = P i 5 SRR AL

)3 MR R = SO A ) 05 ) S MR R — SO AR ALL, #R _E/ I R AN LR o 2
ATRENE, ERMLEN S, AEEANER, BN A LMD SCEZ . N AR SR,
FE— € MR EE PN, 8 = SOM = S i 45 80 A 45 SRR — B30 o FRATTE T = S %y e — JiR
PRI At AT DA SE T P38 B 1 A SR (B RSSO o FE SR B e v, BRATTAT AR =
SRR e ek bt — SR A B /D B IEOR BRAS LR B B IR E (1000 31, 5000 31D Ky
FE—EMREEN, W IEs R — 80, (HR =X ROE RIS A, B F vk S a]
R, B ERAT— M = X o ER, SRR R — N A B R AR R, AR
A =3CRA% 7o NIERATRE — T =M = R sk i s

A% 5 10 100 1,000 5,000
X WA $30.73  $29.22 $29.72 $29.77 $29.78
— Xk $29.22  $29.50 $29.75 $29.78 $29.78

52 HHR S A AT 2 TR T R 5 BA = SO TE S 19 55 30 R EAAL T
WA 31.99 £, 5B 53 R 10 8= OB TR 45 R — 2. Bk, JE TS
PEFITHE R EIX AN R R, SLS AT MSLS H A FH A2 = A%, A& — X E AR B 22 X
Wk . FUA BRI P S — AN ME P B R FER, SR B = SO . RS R LT,
BATh A ] MNLS FiHe 7

[ Figure 52 - Multinomial Lattice Solver SIERE)
ZRR EEH)

i3#F  American Call Option using a Trinomial Lattice Modsl

=R [ ==rtoiEE & [T] o= e [C] A= wiFTsEr

TRATHEFE9IE () 100 £3F1 (%) 0 EEL &1{H Fris &8
*

FTHRAIHE (3) 100
SEENEE () 25

FRBaFIE (7) 5
HAFR: () 5
FAE £ 80 5 | EARSASSERNE

FIHIBRFIZTSEA

1,2, 10-20, 35
ERsRE A T2 (R ERTR T HAR
Mae{fsset-Cost, 0)

Fiffl: Max{Assat - Cost, 0) =XM#: 31.9863

hiRlA & Lo (T ERR S HAE i
Max(Asset-Cost OptionOpen)

T Max(Aszsat - Cost, OptionOpen)

thiRIEA & 20T (SRR 1R B

Ffl: OptionOpen =T (R
L

K 52: B— =X &R
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Figure 53 - E 257 Super Lattice Salver E@lﬂ

R EEIH)
i3#2  Plain Vanila American and European Call Options
-kt BEXES
==t Bzt Bt a= TR il F2hk A5
ERA A
IRATHEFAINE (5) 100 FEPARSFIEE (%) 5
TTHRLHE (3) 100 1% (%) 0
HHER (F) 5 IHENEE (%) 25
G5 10 FARSA TR GERSEN
AL SRS AT B T R R
| E:
F: 1,2, 10-20, 35 HEEHE  SEEHRR
BT AT AR SRR D Hlack Scholes e
&R R 3250 12.40
TR PR TERL AR 32.50 10.38
- CRRMETEIRE 3250 1350
A Max[As=st - Cost, 0)
B LTt itEER
HAcE o a7 (R 2 mB JERIRE g 31 3883
‘ ‘ ER=E9fT: 21. 9863
T Max(As==t - Cost, OptionOpen
HAcETT & gt AR A IS S AR
- OptionOpen IR TIES

B 53: 10 HA — WA Ee A g R
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P = SR i 5 ANk 2K 44 ) B2 30

BRI B BB B 1] SR FRATAT EURF A MNLS A5 B 248 1] 52 IRk 153 56
AL M [l RN RE 22 DLREA ] 5k (LJE}E) EIREHEIE G
AP Lo MAESE PR AR AE RIS, WS SRR RN T —E
B IR R BT 26 A, S RHEDKTHE, éiﬁﬁ;&ﬁﬁ%ﬂ%‘iﬁ&E‘Jfﬁ%tﬁﬁﬂ7ﬁ¥ﬁﬁﬁ,
e R S B, B A BOBCR AT AT 12t RS, X EEBOR H AR i
BB AR AR REOK T & 54 2 DMRIWBENLE R (e L) M EE R R
P (SEZ). RBIE, A RHJE RO AR 1] 523 2 0 AN 52 1 b FR) — e sh /K1 R R o 72
FRIANB RE A

Regular procsss

AU HJHFVFK i
l"f\'\ f "'.I ". : -" c‘\x' o ' m}‘ I|I |E

P \J I

“. lll_?___\__f‘l/_\\_}ﬂu_____.ll_L? —\j(_\oj_""'"l/r\\l K}j .- .III ‘_E_#_L_ung run mean value

.;I Il'..ll .J | jll . ' ".Ih IJI

th:lerhring Asset

Time

54: YIEHPIE R

Bl 55 J& R = AT B — SR B B ) B Bk AR BR S L, SR IA RS
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Figure 554 - Multincmial Lattice Selver

R FEEI(H)

3% Amercan Call Option with @ Mean-Reverting Underying Asset using a Trinomial Lattice
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[ B8] Figure 558 - Multinomial Lattice Solver SISl
XfE(R FEEH)

i¥$E  American Put Option with a8 Mean-Reverting Underying Asset using a Trinomial Lattice
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[ Figure 58 - Multinomial Lattice Solver lilglg
R EEMH)

i3¥%  American Call Option with Trinomial, Trinomial Mean-Reversion and Jump Diffusion Models

==t =matEE P TR [ BRI
AR (5) 100 710 0 [ EEE WME  FRED
FRETHTF 2 6950E (8 R I (5) wo ¥

{TRINGE (9) 100 EEE@ 10

RN (%) %5 FRRETHHIE () 0

SEENE 2 BB () 10

FERBRFIE () 5 HPREE () 15

HFE. (5 5 A%

PHIRE * FANEAESERE

FIHEATOZE{HER

n

o 1,2, 10-20, 35

BAFR#% & R 2 FTERTREIEAE
Maxc(Asset-Cost,0)

=X 31.9863
=XHEEEM#E: 18 6183
P FEREFF#ME: 34. 6900

T MaxjAszet - Cost, 0)

ohfEldE = T TR R E AR B
Max(Asset-Cost OptionOpen)

T Max|{A=s=st - Cost, OptionOpen)

FRIE 2 LT R IS SRR

A OptionOpen

58: BRERY HWOWALI NY X154

75



56 P T P 4 X 2R B RAT AL

figd e 5% AN R YIS Ay A B RZ S ) Al 5 20 P T P o R AR T 46 1
R 2 RO S I OR, R RALIBAME B AR RO AL — R 2B IR A 4 K 0%,
HREATHRE DI 2 T PRI 5 T 4 R SFRAE IR, AT IRL
I A B AR AR B RIAT D9 LS IX SRR R AE SRR PR D o it A2 e, RZHLIYIAL
I A A P A B DRI B AT N OE » IR P AR IR A & (o, B3 A
IAECRD, EAMEAT REAFAEMSRIERITE DL R, IAFIREa Rz (B 59), w2 H 5
R T o XA AR AL DS F 3l SR AR S, AR BB R AR AR R
HIFANE R a3, BATT7 A A A B2 T2 20 SCHI P RCSRERAS FT A AT RERI P 2L & (I
60). VEEILEH AT RES SRR TCVEM O RS . IR LA R, S5
SRR R e AT L I 22 1A [ 3SR 4 A DA S v ) D S BBR DR S A 2

K 60: FH XA (A B MRS 454

B 61 XU P RALABUR RG] 5 FH I 20 50196 MINLS———F1 SRR XU 7= R AL
HIR) o V3 7 v f 1E K 55 2 [ I 8 I 6 ¥k R 6 R SR O R A o 33 2 R A B R AN AR £ 8 7
FAR— AT R, AT PR A I S R = R RN B v] DATE - e R -1
K RS, FRA A R BRI B PN . A, SR S S BRACE R R 2k
WIRURIM AR, TR B 28 B A W8 72 43 B Eh RE BT i O R BRI o 2488 I Ak AR Sk 33
FElA-1 341,

76



Figure 61 - Multinemial Lattice Solver E@g

R FEEMH

i$%  American Rainbow Call Option using Pentanomial Lattice
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Figure 62 - 2357 Super Lattice Solver

ZFF EEH)

%2  Lower Bamier Down and In Call. This option is live only when the asset value breaches the lower bamier.
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[ Figure 63 - 22 Super Lattice Solver = B )
ZfF R EEH)

3% Lower Bamier Down and Out Call. This option is live only when the asset value doesnt breach the lower bamier.
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' Figure 64 - B2 7 Super Lattice Solver E@g
2R EEH)

i¥%%  Upper Bamer Option Up and In Call. This option is live only when the assst value breaches the upper bamier.
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[ Figure 65 - B3 Super Lattice Solver E@g
Zfr (R FEI(H)

J¥F%  Upper Banier Up and Out Call. This option is live only when the asset value doesnt breach the upper barier.
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f Figure 66 - £ ¥ Super Lattice Solver Elﬁlﬂ_hj‘
R EEIH

%% Double Bamier Up & In, Down & In Call. This option is live only when the asset value breaches either bamier.
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[ ] Figure 67 - 237 Super Lattice Solver =RAEl X
X FE EEH)

‘3%  Employes Stock Option with & vesting period.
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American Option with Vesting Requirements

 Assumptions — Intermediate Calculations
Stack Price (#) $100.00 Stepping-Time (o) 10000
Strike Price () $100.00 Up Step-5ize (up) 1B457
Maturiy in vears () 10.00 Dawn Step-Size fdown) 06065
Risk-Fres Rate (%) 5.00% Risk-Meltral Probabiify (prob) 39 69%
Diviciandls (%) 3.00%
Volstiity (%) 50 00% - Results
Veating in Years () 4.00 10-Step Lattice Results $48.938
Generalized Black-Snhnies $4542
T e e American Closed-Form Approx $50.03
———— FO0-Step Binamial Super Laitice $49.73
Main Menu Binorial Super Latfice Steps 100 Steps 7|
A— F6-Step Trinowmial Super [ attice | $44 95
&, Trinomial Super Lattice Steps 10 Steps -
1484132
9001.71
545982 545982 |
331155 3311.55
2008.55 2008.55 200855 |
Underlying Stock Price Lattice 121825 1218 25 1218 25
73891 73891 73891 738.81 |
44817 44817 44817 44817
27183 27183 27183 271.83 271.83 |
164.87 164.87 164 .87 16487 164.87
[ 100.00 100.00 100.00 100.00 100.00 100.00 |
6065 6065 50.65 50.65 50.65
36.79 36.79 36.79 36.79 3679 |
2231 22.31 2231 22.31
1358 18358 1858 1353 |
8.21 821 8.21
4.98 4.98 498 |
302 3.02
1.83 183 |
Vesting Calculation 111
067
o [ 7 [ 7 [ 3 [ 4 [ 5 [ ® [ 7 [ & [ & [ 0 |
(14747 37]
890171
5358.82 535962 |
321155 321155
1908.55 1908.55 190855 |
Option Valuation Latice 111825 1118.25 111825
£35.91 £38.91 535.91 £28.91 |
345.23 34817 34817 34817
183.29 181.29 176.74 17183 17183 |
9559 92.29 86.87 78.93 64.88
[ 4808 4599 4155 35.11 2450 000 |
2248 1943 15.26 9.25 0.00
391 8.52 349 0.00 000 |
275 1.32 0.00 0.00
050 0.00 0.00 000 |
0.00 0.00 0.00
0.00 0.00 000 |
0.00 0.00
0.00 000 |
0.00
0.00
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R RRPATAT AR AR BRI

Kl 69 H HIE T A TR T iR SR B EATAT AR BN BAT 43 At 2w, DA K
A B s OB EFNR EH BRGSO S RIATAT 900 i R I SRR, A ol S
kA 100 #1). TE 5 LBIAHE, (H=2 B Tife: a5 S04 75 AR FAN ZI#E T 7k
RPAT R EATRUN A AR, FBAFRAE X N FE S AR ZI AT IR . VI B RATE 1F
FIEV, UNBATEA B E FEAEARM R . tbah, FRATERXA AR AT e 2 B A n 21
HE XHIFE L, HASE N 1.85, EIGHECN 0. XERE 1.85 XAMEM 0 WIFF4E7E R L
A —EE 100 Bl FFER, FAI AT LAMEH ESO Toolkit (] 700 SRIGUEIX A5 R .

[ Figure 69 - B2 Super Lattice Solver lEIEIﬂ_hF
MR EEH)

X% Employee Stock Option with suboptimal exercise muttiples.

B FTE-EIT & FRis
Suboptimal 1.85 0
*
FRATEEF=EILE (3) 100 FoRLBEFIEE (%) 5
TTHR{TI4E (8) 100 4% %) 0
HHRR (=) 10 fHE=hEE (%) 10
G 8T 100 - FANSAZRASUEENN
RS F ISR AT e = X B EA R
T 1.2, 1020, 35 GRtEATE  SEEEAR
Hs T 4 7 R 6 TR () Black Scholes " o
Mape(Asset-Cost . 0) FIEaIETERniE R 3594 3.33
—E Bt ERT 39,94 0.59
B R 39.94 3.45
A Max[Assst- Cost, 0)
HAGRY & e CEAiE 2w EAT ED B L EAHL: 36,4289

|F{Aszet »=Suboptimal Cost, Max{Asset-Cost, 0).OptionOpen)

A Max(As=s=t - Cost, CptionCpen)

[C] al2eRtETIrH

69: FARMPATAT A BRI SLS Z5 3
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American Options with Suboptimal Exercise Behavior

 Assumptions — Intermediate Calculations
Stock Price (8) $100.00 Stepping-Time () 1.0000
Strike Prive (§) $100.00 Up Step-Size (u) 11052
MatLrity in Years () 10.00 Down Step-Size (down) 09048
Rizk-free Rate (%) 5 00% Rizi-newtral Probabiiiy (pron) 7309%
Dividendis (%) 0.00%
Volstitty (%) 10.00% [~ Results
Suboptimal Exerclse Multiol () 1.85 10-Step Lattice Results $38.14
Generalized Black-Scholes $39.94
o e T 100-Step Binomial Super Latlice $36.43
—— Binomial Super Laitice Steps 100 Steps ¥ |
Main Menu f0-Step Trinomial Super Lattiee | $37.94
lem. Trinomiai Super Lattice Steps 10Seps v |
27183
245 96
23255 22355 |
201.38 20138
152.21 152.21 182.21 |
Underlying Stock Frice L attice 164 87 164 87 164 87
149.18 14915 14915 149.18 |
134.99 134.09 134.99 134.99
12214 12214 12214 12214 122,14 ]
110.52 110.52 11052 110.52 110.52
[ 10000 100.00 100.00 100.00 100.00 100.00 ]
9048 9048 9043 9043 an.43
5187 8187 8187 8187 81.87 |
74.08 74.08 74.08 7408
67.03 67.03 67.03 67.03 |
5065 BO.ES B0 65
54 B8 54 88 5488 |
49 66 49 66
4493 4493 |
40 66
3679
171.83
145.96
12255 12255 |
101.38 101.38
a0.05 55.34 8221 |
Option Valuation Lattice 7942 76 44 5975
59.55 6567 5370 4918 |
5043 55949 4592 3986
52.22 4736 40.34 3166 3214 ]
4478 3075 32.94 2475 15.39
[ 3814 3310 26.65 19.11 1070 000 |
2737 21.36 14 61 7 A4 0.00
16.89 11.08 517 0.00 000 |
535 360 0.00 0.00
250 0.00 0.00 000 |
000 0.00 0.00
0.00 0.00 000 |
0.00 0.00
0.00 000 |
0.00
0.00

K 70: BEIARR AT R BITIEL) ESO T HALE R
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R ERBIMRRBATIT AR 2B ZHIR
THBAR T F &SR MR ATAT N 0 52 IR 2 AT A 451
[Ifai sy . EAE, BTt ar LUK 72 FF i ESO Toolkit R EGE (B 71 1)) 9.22 %7t
XANGER,

CRE IR IS S S5 R AT AT AT 5 20U BB IR

' Figure 71 - E2 ¥ Super Lattice Solver =HAE X
MER EEI(H)
i3¥%  Employes Stock Option with vesting period and suboptimal exerciss behaviar.
gE TR =1 FohL HE
Suboptimal 1.1 0
*
FrAE A HLE (5) 20 FERAREFIEE (%) 15
TS (8) 20 %1 (%) 0
EAER () 10 EEhEE (%) 50
PS5 100~ FRREATRORHEEIEN
FIEERS R A IS SRR T B E X B R AL
0-35
T 1.2, 10-20, 35 EEEAT  BERER
BT S L (B IR ED S e e o
Mac{Asset-Cost. () et Bl R 12.87 8.28
Z R AT EAT A 12.87 6.96
_ ZEmES R 12.87 8.36
T Max{As=st- Cost, 0)
BAcPY o o wh (B IR DHAR (E) EELE: 92178
|F{Asset »=Suboptimal "Cost, Max[Asset-Cost, 0), OptionOpen)
FP: Max{As=at - Cost, GptionOpen)
EAcPTY oo R AR DS SEART
OptionOpen
T: OptanOpan [T feEtz T iFE

B 71 S A AT AT R I BB SLS 4523
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=5
American Option with Vesting and Suboptimal Behavior

- Assumpkion: r Intermediate Calculations
Stock Frice (8) 520.00 Stepping-Time (dt) 1.0000
Strike Price (§) 52000 Up Step-Size (up) 16487
Maturity in Years () 10.00 Down Step-Size (down) 0.6065
Rizk-free Rate (%) 3.50% Rizk-neutral Probability (prob) 41.17%
Dividends (%) 0.00%
Violatility (%) 50.00% [ Fesults
Suboptimal Exercise Muitiple () 1.10 10-Step Lattice Results 510.61
Vesting in Years () 4.00 Generalized Black-5choles 512 87
100-5Step Binomizl Super Lattice $0.22
‘m‘ Binomial Super Lattice Steps 100 Steps :
— 100-Step Trinomis! Super Lattice | 3843 |
Main Menu Trinomial Super Lattice Steps ,m
.ﬁ.nal:ze
2086826
1800.34
1091.96 1091.96 |
66231 662.31
401.71 401.71 401.71 |
Underlying Stock Price Lattice 24365 243 65 243 G5
14778 14778 14778 14778 |
89653 8863 8863 89653
b4 .37 54 37 54 37 54,37 5437 |
3297 3297 3297 3297 3297
[ 2000 20.00 20.00 20.00 20.00 20.00 |
1213 1213 12.13 12.13 1213
7.36 7.36 7.36 7.36 736 |
4 46 4 46 4 46 4 46
271 271 271 271 |
1.64 1.64 1.64
1.00 1.00 1.00 |
0.60 0.60
0.37 037 |
0.22
0.13
2945 26
1780.34
1071.96 1071.96 |
642,31 642.31
381.71 381.71 38171 |
Oprtion Valuation Lattice 223 65 223 65 223 65
127.78 127.78 127.78 127.78 |
70.32 69.63 69.63 69.63
37.93 34 37 3437 34 37 3437 |
2017 17.55 12.97 12.97 12.97
[ 1061 5.97 6.85 §.32 516 000 |
4.55 3.50 2.98 2.05 0.00
1.74 1.37 p.a2 0.00 0.00
0.62 0.32 0.00 0.00
0.13 0.00 0.00 0.00 |
0.00 0.00 0.00
0.00 0.00 0.00 |
0.00 0.00
0.00 000 |
0.00
0.00

K 72: S
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EEEEN. KRMTT . HBUIAEIRER R R RRE IR

Kl 73 R R B R I AN R R AN B FRAT T 3B 2 v (A R s A9 SC A= 2 S5 e 30
DARBATAT . BBUHAI B IR A1 8 D1 SR o X B G AR TSR b, 4
Ji SE A AR v T IR AT SRR T AN A% IR SR AR X AN WRME, BB WL ZIPAT o an AL
b TR 2 AME R WA Z IR, B4 RA USRS B BR S LR A AT B, 7
DR CRARF AT o IX R BREE (A0 B A I e 2 AR A MR AP A . e, 24 I AE
SRFHTEIR, ARG R AL T, X BRI R S A B IR AR . EARR R, AT
e 7RI E A B ER A2 —FE ), IXFEFRATT AT LAFI A ESO Toolkit £X30 AT U451 (K] 74).,
EHE—Le R pld, nLMEEA R BRI,

' Figure 73 - 237 Super Lattice Solver =HACHL X
=fF (R =EH

i¥#% Employee Stock Option with vesting period, suboptimal exercise behavior and forfeiture rates.

B ERAIT iE E2hS R
Suboptimal 1.8 0
ForfeiturePost 0.1 0
ﬁﬂﬂﬁfﬂﬂiﬂ.fﬁ {5} 100 Eﬁtﬂifllﬁ '[30} hh ForfeiturePre 0.1 0
RIS (9) 100 407 (%) 4, = 0
EAER () 10 (EEhEE (%) 45
FIAE 4 100 e RE ) ERE R LE
FHEEAEE IS AT e = BE AL
0-35
FE: 1,2, 1020, 35 ST GSERERT
BT 0 T B R () ek e e -
Mane(bsset-Cost,0) FrEaEE SR 43.20 36.50
— R ErTtHEATR S 3744 2811
- TEMETEISR 43.33 36.74
T Max{Asset - Cost, )
BRCRY & Th (R B AHAA (D B I 26 1821

|F{Asset==Suboptimal Cost, Max(Asset-Lost, 1), IF|Asset <SuboptimalCost,
(ForfeiturePast DT Max{Asset-Cost 0)+{1-ForfeturePost "D T)

A Max|Asszet - Cost, OptionOpen)

BAcHT o T (T AT 1 S EAR
(1-Forfeiture Pre*D T OptionOpen

F(: OptionCpen [[] flretz TiIEH

Bl 73 RS AT SR, A, IRIRSRATAT AN AT BRI SLS 45
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Customized American Option

_ Assumptions

Siock Price (3) $100.00

Sirike Price ($) $100.00

Maturity in Years () 10.00 Results

Risk-free Rale (%) 5.50% Generalized Black-Scholes $37.45

Dividends (%) 4.00% f00-Step Super Latfice $26.18

Volaiility (%) 45 00% Super Laltice Sleps 100 Steps z‘

Suboplimal Exercise Multiole () 1.80

Yesiing In Years() 4.00 ‘W‘

Farfeiture Hate (%) 10.00% e

Main Menu
%
 Additional Assurmptions
. . Piease ha aware thal hy applving

Vear Volatlify % Year Rishiree % muifinle changing volatilities overfims,
10.00 45.00% 10.00 5.50% a non-recombining ilatlice s required,
10.00 45.00% 10.00 5.50% which Incraasas the computation fime
10.00 45.00% 10.00 5.50% significantly. In addition, only smaller
10.00 | 45.00% 10.00 5.50% fatiice staps may be computad. When
10.00 | 45.00% 10.00 5.50% many volaiilifies over fime and many
10.00 45.00% 10.00 5.50% laftice slops are required, use Monds
10.00 45 00% 10.00 5.50% Cario simulalion on the volaliifies and
10.00 45.00% 10.00 5.50% run the Basic or Advancad Custom
10.00 45.00% 10.00 5.50% Option module insfead. For addifional
10.00 45 00% 10.00 55004 steps, use the ESO Funclion:

74 VLA A AN, B, ARBATAT N AN YT ESO T ARM AR
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M A MR EL

Wk RO, PR R4 s . B A1 TP —ANFIFH BSM I SRR o A% 18
LRI PR E T IR U S aE B, B SRR UMt — R o sk — & AE 500 3
1000 WIFIEHEE Sl B FreAg RATRBERK, ATV T & 5%, #l, —
AN 1000 25 (AR E A (0 — XK A 2 X 10301 45 A B9 AE, BT AT A 6 1] i 4%,
EHMRAR AR TTRESZINN . B Al kR T AR = X &5 %, FER T —AMEH
Black-Scholes #5411 5 1y i B Wi X B Bk BIA R e St R o

Convergence in Binomial Lattice Steps

$17.20 -
$17.10
$17.00

$16.90 4
Black-Scholes

$16.80 -

Option Value

$16.70

$16.60 -

$16.50

1 10 100 1000 10000

Lattice Steps

Black-Scholes £5%:  12.336 37T
5.4 = Y K% 12.795 3T
10-25 - X A #% 12.093 37T
20-2F — X N #4 12.213 50
50-4 = XK 12.287 70

100-25 — SR« 12.313 3576
1000-35 — X pA#% 12.336 E 70

B AL HIE AR = Ok S &5 51
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Wi B: BshFEAT

FEIIBURRE rh, BRATTA LA 53 T LR T T sh & . fe WA R 77 30A -

® X HUIL BRI AV HON BUB SR M W ik 2 TR SRR B B R AT S S B Bl
K, PN e RPIBCR BER . ATt A AT F A X S AT SRS B o XA TVA B
FETA/MB ISR AT e 25 KBS, I B MBI, AGef iR, X
FOPERIIL AT HAH O, BHIAEAL R sAh, AN ZHAT R R0 DA
BB R A MTHE

o BB EE: FEMT IR AP B iEh 3, — SRR A
SEYIRT o XA TTERI SR LE T o0 115 28— i sh AR AUIEAT B, i HASRER
T RGP, G AN o X TT IR AR AE T HAR B e G I IR A RE T 5
FE 3T L LR BB it e 2 v B P, £ 20 BT 5877 10 I A 3 SRS 1 R £ s FrO ip sl 36
flTHE-

o REREIHBENT IR (GARCH): EEH]FIH5AT AN 537 M) K32 587 sl &,
51 1 4 R SR, HH P4 B S5 o T A P TS R LA X S T SIS R 7 SR T K B R,
T BT EBEOR, I HIZ AT I A A PR B . AR T ™ 1Y
G A HOREATRE] T iR A S R M2k, SRMA R RBEh R A THE.

o EPLMERIRASE A AT F & T S RN SE YR . SREE R T s R A THE AR R A
AR, SUE RGN FAREAE T H ) e —— X I3 nT DUR A 2 1) ) A B R
BN AW ——PAT AR AR ] 5.

o WLt s S T LB S AR P B, AR T AT, AT EAT
MV EHE ATERAF G O R o HBR AR T A IR AR B A& B A |, 45 R 3 EHk
e B HEER R LE A R HERAE RN . AL T HAE T

WRHEMGTT G IS TR/ M il as i)

o B0 4 A UL 2 v Tk I SR A A U R v R R A A AR B & i il vF,  mT ERBLA TR AS
T, 3 S A R S B SO SR 2 R T S B sh R, Wl B1 foR . A— R B T
KR E BT AN AENT, B IO N U S o AR5 T 551K A S 25 1 SR 5
X AR ER A M bR 22 R LS R I B B 3R . [ B R R A BT S 0 R
BN 25.58%. XANEUEIE NI 40 N iE =i E .

AN R AR AR 735, AE S AR R 4 A AS 3 A w10 J T8 3 SR 0 T 4 A T B

AR . AR A0 S 4 R BB B2 R T AR A3 o/ P D 3 2 4

BRAZETHE, X PARREL, o AWIBAIE. Flun, RERTE A &R AT H
SR RN10%, IAIZFETH SRR N 10%12 =35% - [FIFERT, X HEdE RS, PR
365 (EUR 250 M2 S H, MIARHH), MZEEREKN, P A4, FREREKH,
P2, XFTAEERERL, PR 1.

HEE Bl R ST R AR that 2T, A0 HIRIES S 1, IR NI
S, AR R 5 MNILE A U 28 o Al TR Bl I 08 7 RN S S B 7 —— D7 SR SR A
3 S A A X R S VAR R (R AR T AR B W77 27 AR B A 0 SEA AL 5 X
FUOERLRRL T o IXRFNN T BB MIIEE R, FEF 28, EREEEy e, FIH
DCF FR = A B 43 RAEAL T2 5 2058 10 3. A, A K EAI D S B k& st 4 T
DIBE R AT, TN ER S, X RS A B
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B[] M4 AR 2 3 A AR DU 25 28 1Y) E SRR
X)
0 $100 - -
1 $125 $125/$100=1.25 In($125/$100) = 0.2231
2 $95 $95/$125 =0.76 In($95/$125) = -0.2744
3 $105 $105/$95 = 1.11 In($105/$95) = 0.1001
4 $155 $155/$105=1.48 In($155/$105) = 0.3895
5 $146 $146/$155=0.94 In($146/$155) = -0.0598

K B1: XTEEN &Ik

BB THERTH A HOY:

n 2
volatility = JﬁZ(xi -X) =25.58%
— L=l

N AR X %L X2 X B P E2fE .

NP REREXFOTIERIEH, B B2 A2 AHESE Ik Rl R b B R A E
JBESEAN A 5 3 B 1) A TR T DA o 2 8 0 SO I BR B RAT ] e B X AN T
TEUE/FE T IS IBUE A /Real Option SLS/EBNZAN T, 1EF TAERPIIXEINERmE. B
B2 1 A B3] G FIH 0 EdE vT DONFEE I B R BekE 13 A S LN(G3/G4) & H Fit
HAHXE MW R BN AN EME, SBAHAT ZERME. Bookk 13 AR«
STDEV(13:154)*SQRT(52) i+ H &4 Galit e LA—4F vp B HLE A -F i) Bezha Gl i
2004 4F 52 AN B IR AR AEZE ) o SRS R TTRE 13 A iR A TSR i BB SR v S AR Bl )
Fe BN o A A e sl 2 52 R AN & DI RSF35ME, W5 2 7 AR . a2 i,
T L8 A\ AVERAGE(J3:J54), HLyohg J54 A 4: STDEV(154:1105)*SQRT(52),
2 105 ATARE A2 2003 4 1 H 1 X ERE 52 ARG DR 7l 2P EN 1171
BeRNZE, IRLLH DR R ZLE B 38 A RE B BB R T . 48R, FATIE Nz E H
Rk Bl e o WS A7 O B8~ S4B R BEAR K, T4 3N 28 5t = A I 1Y), FRATT R 1258 FH A A2 4
I, FRATR LA P 3E - B 53X 52 AN B FE A\ Monte Carlo 1/ E Risk Simulator
AR, wT DR R T
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A [ B [ ¢ [ b [ ETJ F [ G TH I | J [ k [ L [ ™ |

| 1 | Downloaded Weekly Historical Stock Prices of Microsoft Volatility Computations
) ) . LN Relative Moving Average

z Date Open High Low Close Volume Adj. Close Returns Volatilities
| 3 | 27-Dec-04 27.01 2710 26.68 26.72 52388840 26.64 -0.0108 17.87%
| 4 | 20-Dec-04 27.01 2717 26.78 2701 T34 26.93 0.0019 17.84%
| & | 13-Dec-04  27.10 27.40 26.80 26.96 108628300  26.88 -0.0045 17.85%
| 6 | 6-Dec-04 27.10 27.44 26.91 27.08 83312720 27.00 -0.0055 16.00% One-Year Annualized Volatility
| 7 | 29-Nov-04  26.64 27.44 26.61 2723 83103200 2715 0.0235 18.13%
| 8 | 22-Nov-04  26.75 26.82 26.10 26,60 61834599 26.52 -0.0098 15.03% Average 21.89%
| 9 | 15-Now-04 27.34 27.50 26.84 26.86 75375960 26.78 -0.0011 18.10% Median 22.30%
| 10| B8-Nov-04 2918 30.20 2913 2997 109385736 26.81 0.0223 168.20%
|11 1-Now-04 2816 29.36 27.96 2931 85044019 26.22 0.0468 18.28%
| 12 | 25-Oct-04  27.67 25.54 27.55 2797 70791679 2502 0.0084 17.71%
| 13| 18-Oct-04  28.07 23.89 27.58 2774 74671318 2431 -0.0092 17.80%
| 14| 11-Oct-04  28.20 28.27 27.80 2799 48396360 25.04 0.0000 19.68%
| 16| 4-Oct-04 2344 28.59 27.97 2799 52998320 25.04 -0.0091 19.69%
| 16 | 27-Sep-04  27.17 28.32 27.04 2825 61783760 2527 0.0346 19.68%
| 17 | 20-Sep-04  27.44 27.74 27.07 27.29 59162520 2441 -0.0082 19.62%
| 18 | 13-Sep-04  27.53 27.57 26.74 27.51 51599880 24.61 0.0008 20.52%
| 19| 7-Sep-04 2729 27.51 2714 2749 51935175 24.59 0.0139 21.30%
| 20 | 30-Aug-04  27.30 27.68 26.85 2711 45125980 2425 -0.0127 21.25%
| 21| 23-Aug-04  27.27 27.67 27.09 2746 40526880 24.56 0.0123 22.29%
| 22 | 16-Aug-04  27.03 27.50 26.89 27.20 52571740 24.26 0.0066 22.29%
| 23| 9-Aug-04 27.26 27.75 26.86 27.02 51244080 2410 -0.0041 22.42%
| 24 | 2-Aug-04 28.27 28.55 27.06 2714 56739100 2420 -0.0488 22.42%
| 26| 26-Jul-04 2836 28.81 2813 2849 65555220 2641 0.0163 21.97%
| 26| 19-Jul-04 27.62 29.89 27.60 28.03 114579322  25.00 0.0198 22 1%
| 27| 12-Jul-04  27.67 28.36 27.25 2748 57970740 2451 -0.0138 22.02%
|28 | 6-Jul-04 2832 2833 2755 2786 61197249 2485 -0.0250 22.04%
| 29| 28-Jun-04 28.60 28.84 2817 2857 66214339 2548 0.0000 22.07%
| 30| 21-Jun-04 2822 28.66 27.81 28.57 82202478 2548 0.0079 22.30%
31| 14-Jun-04  26.55 28.50 26.53 2835 97727643 2528 0.0574 22.48%

K B2: THERER A ] 1 IR

MERIX PP A AT R X RO IESATAR T, AT R SRR B R
BB ARATHME . X PP TELERC DARA R, # AT SRR s R 4. HE,
X T SEMIHRUC AT, A5 )L 5 B R R T o MR B B I AT, ARSI RS R
S HBLTUE, FUERATEE EART . R, BER R  3h 2R s AN el 41 7T AE A7 A i 1)
AW, AR R A, BRI GRS R 50500 7 A ) 82—
NSRRI SR S5 BRI R A THE . XS o 0 7 2 5 R RATH
o IXANGRFATE HIS LT G [y s I S R AN FAN IR R AL P K 2 4 B AT DA o

Kl B2 H R I Rl AR R S T R 2 D0 st A i s M AN BT SRS B R . 0
Pl J7v5: 2 T AANIE F T S AL A3 Mt R B34 300 8 s 26 AT SR RO SR I B = i an LR
EAMEIA: 100, 200, 300, 400, 500, HEEIE K 20.08%, 5 100, 200, 400, 800, 1600 iX
MNMEI SRR, HIEEh#% N 0%, 1 100, 200, 100, 200, 100, 200 XANFLETR K E N
75.93%. T X & A REAEE FE ), (HREIAFRMBEIER. i, =9
H A S I I B9 sh M s B b R Z LR S (R CAEER RRAE , B2 [F & 31— AN SRRk KT,
EHRTHE B R AR & S8 IS IE Ak AR — 20 R BE K, (RIS 30 14 B8 Ji)
F, AR HBENIRAN 0%, Fk, XTSRS RN X P 7 V20 B2t

2 N FH 2 B S R 971 7 SRR I, X R R R B A . (R, W RN
SEYIEARCE P, HPT BB T BE B R, TS R 2 AR (B, SRS
XD o AHZ, ATRICREL— & 177 2Rk X Fr iz . 58— ozt LA il
B, M IR BN, BN (EBITDA IR R . Bl 710 R wess ar & A
Bz EXTGEE A A AT ST, SR BT A PESE VIR T . iR AT, A
kRN T BA e, oAb BRI H o X R AR . R, MR R,
PR RIS s P v 1 W 77 SR K 30 H N, X RO iR IR B 2 IR 2 1. B, e
HRAR SN TR B R At 2 (k) FAEF=R (&) , WE M2 . Ik
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Ab, G SR YT S LA LT I H B I e AN e (i, e B UGS 25%
& EBITDA HUREEHT 10%%%) , IBATRATHE—BOGE I 7 Bl 2 UG s R 7. F
SEb, WERHGHIRFEAAS, BRI EE—FER (B, $100, $200, $300, $400, $500 [
W25, EBITDA 5 10%E1°4$10, $20, $30, $40, $50, it H KT N 20.08%) « K5,
AV RIS F EIRAN 0 007, (B e AEIX AT IS B 26 N AFAE = B 1T
Wy AR, TE S SRS i B AT A R TR 2 1), TR AN A J) AT REA A B Brolk %%, B EIK
PRI ERATATEANE ORFEFIRE 20 « s RGN T iidn XK, ASAe R Tk
JARS: CA Ay e s 7 SR B [ A Bk T AT 2 SRR I BE J7, BOR 2 TP G138 B9 il
HHAZRHD .

IAERLZ TR T IX Rt B R BT 1, FRATVIIAE 75 EE R =2 A 4 A
BURFEAR ! AU RS EL T I8 A 2 A SRR AT A BRATX R A il e BRI, RFRATTSR
BEEAFILE, MBERE MR,

IR 1 SRR, Yo FIAIER . AT U FUN Y 4Bt EeE (DCF B b B
&), AT (T EdE, B e SR T A  EOR DT sEEE OREEA
¥, BRI AR o 2 R B ECHE 6 A BRI AR . 7 A A TR AN AT B A R I, A Rk
Z RN R AR BOR O A BRG], — oA, RREEGR A R, M H— R E—E
(P TR VSR P o 2 Dy sE S, IR InEE . — Mok, H AR M BEH L 30 PR
BB EORK, XTSRRI E = A AR . B, 28R4 B st s K 5e iz, 1 )
J7 BV [ TR sl e 2 T o, SR T DASRAS s, Stk 0 B R A B . 7RSI R
A 4R, AR sh#gel b T, AR A 1R B R sh 20T A7 7E o D3 se 258 13
PR EE, ReRA AP BOC W B0 (i, HEBRGE, SRR, SF AR,
Rz o RN, WA LR AR ORI ESE A, R AR R E S A ]
BRI RGN, A RANEERIRG? 7 LR B2 H, BATRMEH T4 2 FE1EH. |
S, G R IR IR = AR IS, IR A% 5 RE 3 R, BRARE AR SR, st
SERE IR A LR FRAT AN e A5 FH R A P Bl

SRR 2 TFEAXNES . TEJURPP I ECR IRA VS AU RS, 7R SRS S5 E e BAT 1A
PRI ES . T 3D ARRE, FATAT DUBR L 100 SETTHINAR I SE T — /N TP sl 52
TR T — B R R S AERE N T 6%, N 200 3ETT, X ERE LTI N 100%. 25
RoTEE, YUE B ZEA B E, ARE SRR AU NN BB R A E T R E
100 670, XEMREBIR T —RMME, SUEdx e N-50%. FIREE4 28 AT G VRAE
P B P50 36 25% (100%F1-50% AR IME A 25%) | HFIEEHA 100 3270, &
JEIEE 100 3£T0. RHEEAIRE 25%HIEE. Bk, BB, SR THEESE K
P —— TR ST A B SEY IR H SR IR W, 5 WTE RS BRI LT,
IR B AFAEMINE T, WA L BT IR T T o SR LA 50k TH R 7T R
e LR e HHEREI R, AT LS A BIAE T LA TR S TR S T AR IR
AR . BEHE, RN 100 S£5C EFHE] 200 £, AR N 2.0, Laxtul
AN 100%; B2 S0 HE M 100 3270 FREE] 90 SETThy, FXTE N 0.9 (EfIZNF 1.0 FI%L
HRFEBR , 4FIETN-10%. Ik, AT EATFREE RS, RAEDE 2
1 FHAR ST

Period 1 End Value J( Period 2 End Value ) [ Period n End Value j_z \/[200]{100) —10
~ Yoo N200)

PERIODS
Geometric Average = - - -
Period 1 Start Value )\ Period 2 Start Value Period n Start Value
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YRGSk
R 3 THEA WL B AR E vt AR B AR EE, FRATAM AR, 52
T AR BN AT BIZ S BEA LI R . [T BRI 3 i) T R -
&S (@) roe&
S
NTHEELXTENFE (o) AFBEEREHTIHE, MKLEHEEME LY,
KUNAG BIE 8 2 X =8 M EEAR G RATEAMH A3 B IR EHe 20T LA FR A E
B RIS o B8 =, FETHRURF- R 08 AR s, SR 5 AH 3fe I DAAH R 14 39
SRFFAR o @ B AR HOHAT n RIS B, FRAT AT LAE T U380 55 X 98/ n IR
o XN ATRATEAE IR 3 P B 2R B 5 A

B A T EREARMEZ R B AW . WATZ P eI FEA A2, AN B A
PRAE 2 RO B SR vT REAR /D o X T EEBOR T B 4, FEASARUEZE 5 B AR AR e 22 52 i A
(1, B AR AR ASARAE 22 N 22 4z — 28 o 408 T FA R AN v 22 ol e e B P g — Y

IMZERTIME A R DS n) , RIEEZETEEX X)), T/ 3 4w L

L R, AR AE R IR A EER S, PRI UG Ik AR s o FRATTRE A —
X B B i 25 BT 77 DASRASF AL 0 BRSPS TR RR A R, B A2 T 1) O 128 P RE S5 34
EA T B A B, fHHE AT REN 00, FHAF H I EE RIBCFITRE, A5 2 R E A [ 2
JRAGH BT . R JE WA /MRS, B Sr BE(n-D) M E BT 25T, st 1) L
A =AM, FATESRIZ =4 NFEHLESE — D Eer A Eou b AT, R %08 100 30T,
BN DUEFAEATHUE, 55 =D AR HE, HRIE =N, el R
REIEFE—IfE— (B, (A THENIEF O 100 56T, BBL, BERER 3N (0, R 24
N (n-D ATELE B RiE#e. Bk, X /MEARZER U, EH] -1 REEAT 2 1IEAEASTHE S N
TRy o IXMR AT AN IR 4 Pl R A BR e 22 1 SR AL

volatility =

IR S TFEAERIR . TEHIRU T R AT B AR R B R IR — AN e AT

H N R RN (Eln, FEIRRERZ, FERER, B, B, mRE—1
$10 , $20 , $30 I EIRERB AN E K AESE = NAFEFI A G, SR AFEF =K, KPS
BRI s R AEE AN . RIFE, WRME - EFNE, =&, T B R EE, X

YRR . AT R 08 BTBME N R R 4 . R, AT EEE BB o 2 47 OO

e WAt 2w, WEARRATA —A 1R 12 MRS, A0t #ioh 1712, g
BAVE A R, et B AW E, BIXAMEE N R, B4 A PR b ik
12 fro PRk, FATHEE B EEREL GRLL 12 PR, BHERNRF AR L
o, BRI Eh R GRUL 112 (P TRD) B H IR . XA SR 5 i fE
FEB BRI R A .
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WehE A CHBOER)

F SO AR AT A4 TS O P A DU 2R, — A3 B B
i, BO—A BTN BB (B3, FEASE. BEWIEAE. TR s
B0 W, SREEIE LM, NS 0 MIMILEIE (SURMAD. RIS, SRR
DL R AR A L

> PVCF,
X =lIn| Z—x
PVCF,

PVCFi FOERRA I B i I B -

RAPTT S NE AT S S DI T 75 A T A D B R A S B RN A sk
PRl BT IHA MBI e, UAESRBAD L. B, XI5k 2R
Monte Carlo {/j HRIRAFR AN A THE . XA 7R 1 BLE I B AR A AL G it )
RS o

BBt LR 0 I ILE 1 #ARIE
5100 5 =$100.00
0 $100 (1+0.1) _
S35 _S113.64 $125 12500
1 $125 (1+0.1) 1+0.1)
5 7 =8$78.51 595 - = $86.36
2 $95 (1+0.1) 1+0.1)
b105 T =$78.89 $105 - =$86.78
3 $105 (1+0.1) (1+0.1)
oS3 7 =8$105.87 5155 - =$116.45
4 $155 1+0.1) 1+0.1)
i 5 = $90.65 S146 - =$99.72
5 $146 (1+0.1) (1+0.1)
i $567.56 $514.31

K| B3—— X B 2

7 B EIE T, X N In($8514.31/$567.56) = —0.0985 . Al FixASrhie) X A8, EFriims
AR 21T Monte Carlo B PPN & IBHATID, 35 X I F /A4 . B
ZRTAT L, XTI 43 A AR AR v 22 A SR IR R R A T s . BERRE S
FHUE, MR REAZR.

KXy A 3h 2R R e 5 7 75 2B 4T Monte Carlo 73, {H 2 TH5 H 30 = )
P EREE T, AT RO B B AN AR R U, SR E R R B R — A
A, T 55 3RAF 12 SEVRAG T A E I — A i

X7 IE I B ATE T e 2 T L i v AR . i, AT LR SRS ' X 77

i}

%I:
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n CF, CF, CF, CF,
> PVCF, =+ -+ .t o
X = In| 2 —In (1+D)" (1+D) @+D) (1+D)
=In| | =
S pvCE, CF, . CF, . CF, s CF, N
< (1+D)  (1+D)' (1+D) (1+ D)

ARH D ARERIIE . X EBATTLLE BAERS T IILERT S CF #2417 —
W, MHILA P2 T . Bk, SO BL4ETIZ 4T Monte Carlo 1/ 545 [R5 Bl &9
A B AT IR IZ AT Monte Carlo 1 BATTS B X AEASRAN A o IXFh 77 ¥ 0 32 BEERREAE T 7558
YIEARU AT, IR 4 B 1 Pl AR 1 2 e IR (B ) GBI R, T AN T R (] A8
KR ER — S R A SRS, AR ISR, ATTER R 07 Hikds
A T8, 100 B E RS AL, R REFITIREAA . SLhr b, 3 AUE
RIXF TR, R ESITIER R E RN — NSRS 2, (7B, MB35
R, WRIEFERIT IR G E N R IA(E.

P B4 f# R 1 WHATLE Excel RAGHRIHX P15 FTHRGISCHEI: WahRitH, EF
STEBUEE TAER . B 72— AR DCF A, BlEi (46 47) FIPHAT A (48 47)
RHHER .. 2R A, AL JLNER.. BN TR (G 5HHxeE
XHD SRR (BAT A 78BS —— 28 ARG 9 H B IR A 73 55, A il e A e
SEAE L, PAT A SZ 1 F 1137 AU o 3% BLERAT B BERAT AR RS2 ] M RUSE, K23 BLTE X
RRIZE, BRI RS IR 28 (0 08 G A SR AT B, A 0% T IR [RI B . 77 3 RS I v 2
TR T 37 RS T i U i 2 (Rl LA A A2 S 4 R B 10 (OIS TR A EL B 5% Fr T8 JAURS: 1) ek
Prol, SRJG PR T3 ARG 2 10% BRI, Bl B — ST B 15%) . 7258 ~Fihak
b, an A7y BT 3 KB AN A XU (197, e TR 4 R 29I T AR R, M
733 DCF busEpr B SHR (fldn, a5k BOZ I Soo ket LI Ay, ILFEIZ R 15%
KHTEL, IR IE RSB T ) B R IX I S AT I, sl DO A
TANHAT A I CRTA% H9 A1 H10D. 84 ZEE 2 NPV. MR Black-Scholes %5
AKE, KRR SR DR, BEKIARUEFEAZ XS 75 5 s (0 BIUE B8R S WIaa
F(S) e IMARHAE IEAS 70 A5 (@) 11, 82 8 T0 RS A 2R 3 B LA 2 ) — Bt IR 25 20 A7 (D) R (14T
A FAN(X) . WEREBZH (o)A 0, AN 0, Hok 100%000 (FSH i
55K, BEREFHEIERS AR AN 100% 000, WA LA EMEND0, 100% 0001 E).
IS B A, IUAE AT DO X S RO A N B, ANEH 28T Black-Scholes
W = S

m@/xyur+aH2ﬁJ_X{ﬁm(m@/xymr—aﬂzﬁj
T T

Aks: & B4 ], FIRRHHELRAESS 51 3 55 1T, 51 ATARERASE 0 WAL & Al
(52 2002 N FEHEAE), 52 ATARRES 1| MM IVE, 2B 0 BT RA. X
IT4E Excel FHTHE LER AR, MIZEH I X SR E] 53 17 (Excel 4k H5N5iE
BO. RE, FMA T~ HE LK D4 F 0 F HEE X:
LN(SUM(E52:H52)/SUM(D53:H53)) . A Ji5 Il F RS AL A0L 28 SR ABTHLLIX A DCF B4, &% i A
AR AR E, AR X WE AT . X AREZE SR B R shZ . BAH
B BEP BN, @ IR XA B s 2 A A A R

Call = Sd)(
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Al C [ D [ E [ F [ G [ H [ |

| 2 | Log Present Value Approach

7
T Input Parameters Results
I Discount Rate (Cash Flow) 15.00% Present Value (Cash Flow) $328.24
| 10| |Discount Rate (Impl. Cost) 5.00% Present Value (Impl. Cost) $189.58
| 11| |Tax Rate 10.00% MNet Present Value $138.67

12
(47 ] 2002 2003 2004 2005 2006
18 | Revenue 510000 5200.00 5300.00 5400.00 5500.00
22 Cost of Revenue 540.00 580.00 5120.00 5160.00 5200.00
(26|  Gross Profit $60.00 $120.00 5180.00 5240.00 $300.00
| 27| Operating Expenses $22.00 544.00 $66.00 $88.00 $110.00
| 31|  Depreciation Expense $5.00 $5.00 $5.00 $5.00 $5.00
(35|  Interest Expense $3.00 $3.00 $3.00 $3.00 $3.00
| 39 | Income Before Taxes $30.00 568.00 $106.00 514400 $182.00
| 40|  Taxes 33.00 36.80 510.60 $14.40 518.20
[ 41| Income After Taxes $27.00 561.20 $95.40 $129.60 $163.80
42| Non-Cash Expenses [ s1200 | $1200 | $1200 | $1200 [ $1200 |
| 46 | Cash Flow 539.00 573.20 5107.40 5141.60 5175.80
47
48| Implementation Cost [ 52500 | s2500 [ ss000 [ 85000 [ $75.00 |
49
| 50|  Volatility Estimates (Logarithmic PV Approach)
51 PV $39.00 $63.65 581.21 $93.10 $100.51
| 52 | PV (1) MNIA 573.20 $93.39 $107.07 $115.59
[ 53 | Static PV (0) $39.00 563.65 58121 $93.10 $100.51
[ 54|  Variable X 0.0307

55 Volatility Simulate!

B4: X HOIL{EE

BUE T8 T R IZA I 30 SR R A7, R EATE MR — T o A BATE O
6 A A MEAS BTG AR B 7R R 15 3 DA SRR JRAT IR 20 A7 1) SR BT T AN 1 o R 8L
ARG B RIUFP IR, RS Jm 1 SR 2

YR 1 THEE 0 BIREE | HIRILE I RA. — RBCSE RSN RS SR T AR I B
MIBUEZ AT O FAIREEE, JATAH T2 RHERESRAE R ILED, M S3AHX R0
PR T A T NN B B BT H B3 B i 5 T BT R R B 3
SRR BUE M. Ft, ORI 5 5 RS sl ERARSERD, A NPV,
FrPL, 55 0 IR BUME 2 A5 T4 0 B BRI %, A RIIHME. 25 1 R BLeRIE
ANRE T2 1 ISR, BURAORIBER A% 10— A RAFACE - BATH e 2R e
RZ 4 DCF R Ay, 0N a3 A A A B LA . Rk, i iafT 5805 R 2 1,
AT T AR AT ReNE, TUE T DCF AR B ATE M. I AR B
B T AR GRS — MF AR E——FCES 1 PIARRIESRIBLE KT
& 7 DCF T A ARG, B ERIUE 1T ASRKI B S E AT E . X2
NAE A FRATTH o Bl s DU T S s I R AT R 1 IR

APR2: HHEPEAR R X X B X AR E T HO e ad v Ao BORT IR R R
ERARBEEHE CHZE 1 BMEZAMCE) SELFBBCER RS CR 0 MIBLEZ At
B AT ISR Y B 2R B SRR ERATT A5 58 0 WM BLE 2 A i EONER S ARG, BvE 2
PR — e, RAEEMERENE S EMERAZR . iR DA /2 T H @it 1
NPV, IF#fEE R0 H it EA AR THE . RKRABEN, Fehinzhiy, FIbRATE
WU DCF #8, fe¥ror 7 X R BAE ML RE P OCRBUE, (R IRy 1 7 BERRIE A
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AYR 3 BT E, SRR EL . XTI E AT 7 . Xk
AR SR, PO IR AR5 15, WA R0 H A3 AR A E P, B4
BANRPIZA 0 RAAEAFAEAFENERITE DL T A AT 8, RIEE S DESIR KM THE .
R FEA TR AE Z2 AR B 3 (4 BB 55 060 O e U 2 V6 2 0L i SRAE 05 O R rh L T Y
UH 2 ANTE IE SUE AW 2 8133, 7 LAY DCF B¢ Lt — AN B, A i 41 EBITDA Fli
W ot SR AR A R SR B R

TN AE TR AR AT IR B R 2, SRR R, Bt U, XA
i EAN MR Z &M DCF AL, 1HEEE 0, 1, 2, 3. ML RIUE. A5 eem]
S BUE X R B AR KL RIS R ROFE 2 T BB B 3 o XA R —Ff
ST, BUOVEA T ZE RS R DR, HR GG T/ 2 MR BLESHH
F3

GARCH %

Ty FPJEM A GARCH #88! (—fE AR 2D, AT LA SR Al VHT AT i ] 7
BRI 52 . GARCH #5732 Bl Fl T S g (8] 2 50 8008 0 A 2 v o IR e s Rt n]
T HARCRI AR, H 2 a0 AT B — AN R BN A T P, 2 75 1 17 SL 3 B2 7 IH AR AR G
B, @, ERILA—BEEZRE L T——MEIEA i85 247 GARCH fhifE. Bt4k,
GARCH [P T MR A LU AR R M, T5EL S AG AT EA T EAE T . GARCH & — Nl
EIRZERARE, "JUERZAFEEA, W GARCH(p,q), X B K p fl q #REEIEREA,
5E LT GARCH 7 [y 45 JLAN T

filtn, —A GARCH (1, )R IR A

Yo = X7 té
ol =w+aegl, + fol,

I LB — AN 5 1 DR AR R () e A B B (k) IR ZE T () ) BR B 58 — N5 a0 T i 2
5T ZEOREIR T o)), BT — AN B ME (@), RIS EREE T 7 10— )5 (6.0
RoRm bWk ahs, UK L BIMBEh % (o). KT GARCH BER () Ak B0 8
TABRTEE, EHAERE. B T84T GARCH HER 8 H & —E (iR T &R

(GRS, S5HEARFNRZMG T, F— i &8 A S 2 H. GARCH BEAAFTE
(1) 573 — AN 1) RRAE T IX AR — AN 77 R L i I e LG o AR U0, BAREXS I B2 i it
ATTR, AR AN BE TN I S AR BB BB L. ] BS & — N LTl A =) s I S ks 1Y)
GARCH (1,2)f7,
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Dependent Variable: MSFT

Method: ML - ARCH

Date: 02/25/05 Tire: 00:20

Sample(adjusted): 3 52

Included observations: 50 after adjusting endpoints
Convergence achieved after 67 iterations
Bollerslev-\Wooldrige robust standard errors & covariance

Coefficient  Std. Error  z-Statistic Prob.

c 2314431 1.301024  17.78930  0.0000
D(MSFT.1} 0456040 0062391 7309364  0.0000
AR(1) 0.96v430  0.02v575 3508601  0.0000

Variance Equation

C 0.151406  0.028717 5272435  0.0000
ARCH(1) 0.148308 0053559 2763061  0.0056
GARCH(1) 0.735869  0.097780  7.525790  0.0000
GARCH(2) -0.867066  0.083186 -10.42325  0.0000
R-squared 0.898576 Mean dependent var 24 48620
Adjusted R-squared 0.884424 S.D. dependent var 1.290867
S.E. of regression 0.4385849 Akaike info criterion 1.106641
Sum squared resid 8.281300 Schwarz criterion 1.374324
Log likelihood -20.66602 F-statistic £3.49404
Durbin-Watsaon stat 1.308287 Prob(F-statistic) 0.000000
Inverted AR Roots a7

K B5: GARCH %

FERBE

IBA — e B B 7V A A B AR T . XTI VE SRV B R AR A4y
Hr ELERAS BB R M — SIS A THE . XMONE S E EHE AR BE R U ERIEM.
MEEERNGEE 22 B A R, — AR R A T B R PT LA T LA AN R ) TR R, £
Ve, WEZE(o), 1%, BERAMULE D . B Bo =M R AR BRI L. 1R
B A 2 AR AR BB s AN TR R o 1B BT 2 A AR P9 R ISR (et [6) e 31 B
2 MR A B RSP R R A AR R, (ER BT B R gl 2 RS A —FE
o X SRR GRS, Y B AR — BRI B, it 26 05 1 X ask (PAME 2 18]
TR 55— RS (8 B6 hisie) Mk, %= RS (K B6 THIELD
VS TE (briEZ2 02 SO B BT 1 X B985 5 181 B6 H Y 4l ) B B R (1 S —#
M. FERTEEEHE BN REHUERMEZE . B, dRifEEREREERN— 7. Z P
PRI BN AT AN AR HE 2252 R OB 3 B TS AN R SRR T A A I St BUBCR O A A B, T
T FE T AR LI <G BB S AR A W 2 ) B AR B PRIItE, el 3 Sl W AR HE = A —H
.
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Stock prices
A

Time

Kl B6: zh®

Frequency
A

Probability (area

under the curve)

v

LS )

Stock nrice

& B7: trtEE

B, ETHEREMBRNEIFENER, FATBR 7XMARE A, EEEs—
MERE, N THHRRER, SEEIIRER A EE . B, JATAT U s R il TR
—UE I ERERE. B, AT NPV (D ik, nTRAE RSB ) NPV H %,
M4SN BB AME . 2891, BREIEDNIUE 1) NPV E TR 1 230, B
Rt R R A B R A, SRR OL T BUIME T LU 112 5000 53600, IEAE]
XA ERAETE B A 10%. & B8 Hfifiid 7 IXFiE 5. oy 7 T i ERAMEGE bR
B IOME BBl BRS04, FATAT BUR a0 0 2ORTHRL RS & s 2

Percentile Value — Mean
Inverse of the Percentile x Mean
fltn, fEAG, BEFRFTHE T
Volatility = $150M —$100M _ $50M
Inverse (0.90)x$100M  1.2815x$100M

Volatility =

=39.02%
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T LA F Excel 4% ) NORMSINV(0.9) B BURE 2 H 40 s i e 3 . [FIRER, iRk
HITE IR A IREZE N 10%, H NPV N 5000 /7370, AT H B EIER:
$50M —$100M —$50M

Volatility = = =39.02%
Inverse (0.10) x $100M  —1.2815x$100M
Frequency
A
Best Case Scenario $150M
1
| 10% probability
1
1
1
1
|
1
;V NPV of Project
Expected NPV $100M
90th percentile

K BS: MMM E

KRR SRR AN A a2, NPV P 1 28 uEnF, Bk
FF] 112 5000 J3ETCHIBEEE R 50%, FFEF] 5000 J5 360 RIMEERMRN 50%. FvEELE
(R 73 AR A IEAS 3 A BT DSR2 NI A5 1K) o DABILAE S0 3o Aok PR XA T B ik, SR8
B — AN RAL AN 39.02%, 7T DLERAE B2 AR R UL X AN S R I =2 B AR NPV 23T 1
12, 5000 J3 3 TCIIREZR A 10% o 383X N6 B 24T, 38 1T 6 2 OB R R B 40 N B R
Ja X TR R UL R S EMRE . A, WRAE Excel HHBERLXANIERE, AT LUK ik 5 2R [a]
oM. B B M B10 A4 T IX A ik . T HFRBISCAEIe s R Mkt 15 sl R 2%
R ITANERRIATEAE

A B c D E F G H J K L [} [ 4]
1
2 Frequency
3 Probability to Velatility (Best-Case Scenario)
4
] Expected NPY of the Asset: $100.00
B Alternate Best-Case Scenarin NP $144 85 Best Case Scenatio
7 Percentile of Best-Case Scenario 90 00% $15001
8 . .
9 Implied “olatility Estimate 35.00% ! 10% prohability
10 |
11 ]
12 = ‘dNPV HPY of Project
13 ecte
100RI
14 b3
15 90th percentils
18 Frequency
17
18 Probability to Volatility (Worst-Case Scenario)
19
20 Expected MPY of the Asset: $100.00 Worst Clase Scenario
21 Alternate Worst-Caze Scenario NPY. $50.00 501
22 Percentile of Warst-Case Scenario 10.00%
Z5
24 Implied Yolatility Estimate 38.02%
2%
2%
77 Expect;dNFV NPV of Project
28
29 F10001
30 e
Ell 10th percentile

P BY: Excel A Y MR 213 2h A
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Al B | ¢ | b [ E | F |

| 1|
| 2
| 3 | Probability te Volatility (Best-Case Scenario)

4
| 5 | Expected NPV of the Asset: $100.00
| 6 | Alternate Best-Case Scenario NPV: $144 85
| 7 | Percentile of Best-Case Scenario: 90.00%
L]
EN Implied Volatility Estimate: 35.00%
% Goal Seek
E Set cell: Fa
i To value: 35%
i By changing cell: EFLs

15
16 | Eooog [ Cancel ]

17

B10: Excel &) M 81 2 BN 2R A T

K BY R NPV KA, wIREE (RAEESMBIRE S DU E 5 5.
WAL, 45 — LR ANEUE, T DATHE a2 . AR, ] B10 f#RE 1 Wifal {5 A Excel
IR R AL (Rl TRBEATE) RN A R Flan, BismE r#H NPV E
N VALETG, WEHFEN 35%, XEHEETE 90% MR T, NPV FMEEZ /N T 112 4485
FFETCH, A 10% MR LN LS NPV H 2 K T X AME

WUAE TR T R FOTETH RIS 2 M TS, T I ERA 1 E AR — T A A BATTE X
e VAT RS A I AR R B 7 1 A1 DL AR TRAT I 3 A 1) S B 7 T A2 AN 8 1 o (R Ut
LBRATREE VLTS, MR G I .

s 1 BATUEE B =B s IR EZS 23 A o« FRATTZ BT LART DU R AR 8 2 R 9 v 2 R s A
uh i — AR IEAS A b b, Z AT FIAR BIE S B SR — AR IE S A () -
WAk, AR 2 oA e 2R 23 1F) IEZS 0 AR (BB RIS R B 3G 0, — A T390 A7 5 fa 2278 il
B fEERAZREEL Y, A DA RIERS /A0 s 752 9 0 ) B KB A e/
HiE, ZMnmtABm 7 IESSm; S5, WRHZHA RS F /A kB, DCF B4,
ABFRAT TR A REHff 2 B 28 NPV 2 A TR AN ZE AL (il , Wi IR AT BOEZS 0 A, Bl E I
(B4 e R AAE G, 1878 AR SIS IEA O, (HR BN — = A6, T
M FRATH —ANTARA A R, B R — NIRRT IR T A R AR B ) . A
e ERRATA R E — M EOES Ak 2 = A0, e LInRa R I AE, FEEENZ
A G, BRI R4 o FH RS OB e, A MBI & 4 R IR IERS
I3, JCHGRAERAU A T RS SEI AITE LN o 55 FRATTHTIEM J 1 2 0 BORE X UL 25 38 50
R, AR B B NS AR E 2 o MRS A& IR — R X EUE S A 1) (i
AR T 00, (EZARNUS R A0 B — M2 IR IES A ). 358 b, axsemy DAL
B11 Al B12 A g2 ok, A FI M 1986 4 3 H F] 2004 4 12 H 177 L 22 Mgk 1
ko

Bk 2: BAMBE bdE Z PSR RN —FfE. FEoRER B12, AU HE,
TR HHIIIE N 0.58%, 90 237 S HIME A 8.06%, W NI ENE A 37%. FIH T & 1%,
BATH BB BINAE IR RN 36%. ol LUE RS RAEwEEar, R ATr bL#
FIX P E B Z I Xt R A A IES RS Z At O 2 88 10 5 A

ik 3: BAVE AR IS AR B T shZ . BT RAMR IR A A IES A,
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DRI R DAASE PR A IR S 0 AR TH BB R o FrdEIEZS 0 A Z A4S TSR

7 =XTH R oo XM
o Z

PUABA PR s R NGRS N — AN E K (o%),  FATHRRE X AMEFR LA E

o*= XZH
Zu

AR — RERIL

Percentile Value — Mean
Inverse of the Percentile x Mean

Volatility =

FIRERT, FeAlTa AR Excel B NORMSINV R HUS # H 7 Ko

Distribution of Microsoft Stock Prices

350

N w

ol o

o o
]

N
o
o

Frequency

—

/=
/|
=

A
A
]
]

]

!

o 5 &
o o o o
T —
$6.77 /3
/.
=
$23.49 [

$10.11 u
$13.46 u
$1680 [
$20.14 D
$2683 [
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Distribution of Microsoft Stock Log Returns
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ror B
\'z_;"j'j Currently installed programs and updates: show updates Sort by | Mame M
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Remove ﬁ Microsoft MET Framework 1,1 U
Prograrms
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Set Programm E:’, Update for Qutlook 2003: Junk E-mail Filker (KEDS&48): QUTLFLTR Installed On  2f2jz006
”‘Effs;uﬁ;"j C2 Update for OFfice 2003 (KB907417): OTKLOADR Installed On  2f2/2008
E‘.} Office 2003 Service Pack 2 (SP2): MAINSPZop Installed On 2/2/2006
E] Microsoft Office Professional Plus 2007 (Beta) Size  ©£16.00ME
i3 Microsaft OFfice Project Professional 2003 Size  166,00ME M

B 1 Fa i AR AN I A BR R 7 51 28 HH ) Microsoft .NET Framework 2.0

B b 223 NET Framework 2.0

U 2.1 0 A N IR AT 22 %% NET Framework 2.0, AN %% CD, %%
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@Back W > | \ﬂ @ __l\l /.\'Search 1. Favorites Q:“{ 6~ == 2 - _] _EJ cifli ﬂ b
Address %‘] http: f fwaw, realoptionsvaluation, com/downloads)

Y_’ 2 é'- | Search Web ~ MeW V %' @' fa E;‘.My Webw | Messenger v imBookmarksv @My Yahoo

|| Downloading Information | ok Add Tab

SOFTWARE DOWNLOAD: REAL OPTIONS SLS 2.0 (WITH SUPER SPEED)

Flease check hack regularly for this upgrade. Expected release date is August 15, 2006. Beta version is currently availablel Please contact us for details.

System requirements, FAQ, and additional resources:

Windows ¥P, Excel XP or 2003, 256 MB RAM, 30 MB Hard Drive, administrative rights, and .NET Framewaork 2.0
Download Microsoft MET Framework 2.0 {required for Real Options SLS 2.0 ifyour system does not already have if)
Download Microsoft Installer 3.1 (Re ed to install Real Options 5LS 2.0 if your system does not already have it)
Flease view the FAQ ifyou have any questions about system requirements or prablems installing the software.

SOFTWARE DOWNLOAD: EMPLOYEE STOCK OPTIONS VALUATION Eeastastt T
File'Download = Security Warning 1

FULL VERSION: Download the Employee Stock Options Toalkit (2 license key i
TRIAL VERSION: Download the Employee Stock Options Yaluation Toolkit irial

Do you want to run or save this file?

Be aware that you will be prompted for a license key to parmanently activate the Mame: datnetfx20,exe
lze the user name and key that was assigned to you when you purchased the e e
Ifyou are only interested in a trial version, please download the TRIAL versions Ll Al
From: v, realoptionsyvaluation, com

System requirements, FAQ, and additional resources:
Windows *P, Excel ¥P or 2003, 256 MB RAM, 10 MB Hard Drive, and administr [ R [ save | [ Cancel |
Flease view the FAQ ifyou have any questions about system requirements or p)

SOFTWARE MANUALS

™ hile _files from the Internet can be useful, this file type can
The following are the software user manuals and help files available for downl @ patentially harm your computer. |f you do not trust the source, do not
Risk Sirulator 11 User Manual 1un o save this software. What's the risk?
Rizk Sirmulatar 1.1 Help
Eeal Options SLS 1.0 User Manual

Real Options SLS 2.0 User Manual
Employee Stock Options Toolkit1.1 User Manual

K] 2: M www.realoptionsvaluation.com/downloads M4 T #4%.NET Framework 2.0
SR 22 IR TFERI, wEXHSEEI (8 3. WREEFHB, WEHETE, REHR
Ve g e

Microsoft .NET Framework 2.0

€ =

Extracting netfxmai

ANNENNNNENEEER Canicel

3: F# NET Framework 2.0
IR 23 BREESEDE 4 PRI, Xt EWE ] LEE ST N — PRk gks e d,
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i Microsoft .NET Framework 2.0 Setup

Welcome to Microsoft .NET Framework 2.0
Setup

This wizard will guide you through the installation process,

K 4: %% NET Framework 2.0
IR 2.4 BUEROZZE BIPF AT BE RIS  an R E B & K 5 Hpgvr el Bt , Sz,
Propeds, HABPE 2.6, MIABRNEE 6 PRI RGBSR W, SdEE, TSR
2.6 ZHTIRAELIR 25— M RG AT Redi/b 7R — 25, AR T Ty sk

il Microsoft .NET Framework 2.0 Setup

End-User License Agreement

End-User License Agreement -

MICROSOFT SOFTWARE SUPPLEMEMTAL LICENSE TERMS
MICROSOFT \MET FRAMEWORE 2.0

Microsoft Corporation (or based on where you live, one of its affiliates) licenses this
supplement to wou, IF wou are licensed to use Microsoft Windows operating swstem
software (the "software™), wou may use this supplement. You may not use it if you do
not have a license for the software, You may use a copy of this supplement with each

walidly licensed copy of the software,
-

B clicking "I accept the terms of the License Agreement” and proceeding to use the
product, I indicate that I have read, understood, and agreed to the terms of the End-User
License Agreement.

I_?JI accept the terms of the License Agreement
&3

[ < Back ][ Install = l[ Cancel

5: NET Framework 2.0 ¥ 7] {3
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Microsoft .NET Framework 2.0 Setup

Error: Prerequisite programs are missing

Setup has detected that the following prerequisite pragrams are nat installed:

Microsoft Windows Installer 3.0

“fiou rust first install these programs before Microsoft (NET Framewark 2.0
can be installed,

Rerun setup after installing these programs.

Kl 6: B/ Microsoft %% (B H)
HIR 2.5 WRERIRRE 6 RGBT, R W E e —0 . Wi e B4k s,
AR ARG, U7 A 93 www. realoptionsvaluation.com/downloads T %k Microsoft Installer 3.1
THRA (LE 7D, SdiEiTk T k.

@Eack > | Iﬂ Ig] __l\\ /.-"Saarch 5 :'-'_".i,. 1S ~ _J E:J citi ﬂ ‘3
Address @ hF_tp:_J’,l’ww_w.n_aaloptionsvaIL_lation.com,l’down\oac_ls,l’

Y_’ A |SaarchWeb - MNEW & %‘ @' @ [ My wsb = Messenger~ (U] Bookmarks - @My ¥ah

| Downloading Information ‘ & Add Tab

SOFTWARE DOWNLOAD: REAL OPTIONS SLS 2.0 (WITH SUPER SPEED)

Flease check hack regularly for this upgrade. Expected release date is August 15, 2006. Beta version is currently available! Please contact us for details.

System requirements, FAQ, and additional resources:

Windows ¥P, Excel ¥P or 2003, 256 MB RAM, 30 MB Hard Drive, administrative rights, and .MET Framewaork 2.0
Covnload Microsoft WET Framewaork 2.0 {required for Real Options SLS 2.0 if your system does not already have if)
[Download Microsof nstaller 3 T {Required to install Real Options SLS 2.0 ifyour system does not already have i

2 view the FACTTTyo U FR )

CEEL] bany questions about systermn requirements or problems installing the software.

nlbad!= Security Warning

SOFTWARE DOWNLOAD: EMPLOYEE STOCK OPTIONS VALUATIT‘ "
1le Dow

FULL VERSION: Download the Employee Stock Options Toolkit (a license ke
TRIAL VERSION: Download the Employee Stock Options Yaluation Toolkit M pg pou want to run or save this file?

Be aware thatyou will he prompted for a licenge key to permanently activate Nare - undameTnatalleralie e
Use the user name and key thatwas assigned to vou when you purchased %
5 A : : i Type: Applicat 246 MB
Ifyou are anly interested in a trial version, please download the TRIAL versi SR
Fram: www, realoptionsyvaluation.com

System requirements, FAQ, and additional resources:
windows XP, Excel ¥F or 2003, 256 MB RAM, 10 MB Hard Drive, and admini Fun | [ save | [ Cancel |
Please view the FAQ ifyou have any questions about system requirements

SOFTWARE MANUALS

potentially harm your computer. |f you do not tust the source, do not

The following are the software user manuals and help files availahle for do A i e R b

Risk Simulator 1.1 User Manual

Rizk Simulator 1.1 Help

Real Options SLE 1.0 User Manual

Real Options SLE 2.0 User Manual

Employee Stock Options Toolkit1.1 User Manual

@ “while files from the [ntemet can be useful, this file type can

7: MM www.realoptionsvaluation.com.cn/downloads F #; Microsoft 22351
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File Download X

b ] ‘fou are downloading the file:
-
-

WindowsInstaller3l.exe From wiwa, realoptionsyaluation.com

Would you like bo open the file or save it bo your computer?

[ Open ] I Save l [ Cancel ] [ Mare Info

Kl 8: {#4F Microsoft 2235 3 4

A URAE SO BRI R /T 30 ( 8). [l RE, M F—2 %% Windows
Installer (& 9),

Software Lipdate Installation Wizard g]
|Jze this wizard to install the following oftware update:

Windows Installer 3.1
(KB893803)

Before you install thiz update, we recommend that you:

- Back up pour system
- Cloze all open programs

o might need to restart pour computer after you complete
thiz update. To continue, click Mest.

| Meut » | Cancel

9: 2% Windows Installer

AR BRI AR R (- 10), REAE TP (H 1D, HwElshe
JAEERRR (K 12). FRATEU IR F i 83 R 30—k FJa B2 5 R 2P g 2.1,
B XEIEAT Z BT N #1) dotnetfx20.exe .NET Framework 2.0 223 A4k 52 5% 2.6,
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X

Software Update Installation Wizard

License Agreement {_.U

Pleaze read the following license agreement. To continue with setup,
you must accept the agreement.

b

SUPPLEMEMTAL EMD USER LICENSE AGREEMENT FOR
MICROSOFT SOFTWARE ["Supplemental ELILA" =

IMPORTAMT: READ CAREFULLY - The Microsoft operating
gystem components accompanging this Supplemental ELLA,
including any “online’’ or electronic documentation [0S
Components") are subject ta the terms and conditions of the
agreement under which pou have licensed the applicable
Microzoft operating system product described below [each an

| Do Mot &gree | Agree Frint

< Back | Mext > | Cancel |

& 10: Microsoft Installer ¥ 7] #/31%

Software Update Installation Wizand

Updating ¥our System !_'U
L)

Pleaze wait while zetup inzpects pour current configuration, archives
your current files and updates your files,

Finizhing installation

Details

Performing cleanup

| |

11: %3 Microsoft Installer
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Software Update Installation Wizard

Completing the Windows
Installer 3.1 (KB893803)
Installation Wizard

You have succezsfully completed the KBES92803w2
Setup Wizard.

To apply the changes, the wizard has to restart
Windows. To restart Windows autornatically, click
Finizh. If pou want to restart later, select the Do not
restart now check box, and then click Finizh.

[ Do not restart now

| Firizh |

Kl 12: SR Microsoft Installer %3

IR 2.6 #%2NET Framework 2.0 %23 (8 13). ZENIIZ EaHIRRE]
mlise EANR R =0,

iis Microsoft .NET Framework 2.0 Setup

Installing components

The items you selected are being installed.

Installation Progress;

Yalidating install

Property: DD_IESOIFCUND_X86,3643230F _FC70_1103_A536_009027841BES, Signature:
SearchForIES0L_ENU_X86,3643236F_FCA0_11D3_AS36_003027541665

Cancel

13: 223E Microsoft NET Framework 2.0
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ikw: Microsoft .NET Framewor

Setup Complete

Microsoft .MET Framework 2.0 has been successfully installed.

1t is highly recommended that you download and install the latest service packs and
security updates For this product,

Far mare information, visit the following web site:

Product Support Center

14: 52K Microsoft NET Framework 2.0 {223

H=5: %% Real Option SLS 2010

PR 31 AN E R CD BN T #E I N R R (E 15D
www.realoptionsvaluation.com/downloads, FREZHAF. HifR FEMZ SLS 2010 30, anf
AW SFAA:, AEA1E R A, BRI S8 S 7 AR IR T AR AL
A, AR E R S S AR

2 Downloading Information - MCTosoft Internet Explorer

File Edt Wiew Favorikes Tools  Help

@Back A > \ﬂ \g ;\J /.-\JSearch ‘\_:'\\'(Favorites “3 ] Q] - _J EI it ﬁ "‘fi

Address |&] http:ffums.realoptionsvaluation, comfdownloady

Y- 2 | searchweb - new 7 FE- 44 @ | (fMyweb~ () Messenger~ [fBookmarks~ @My Vahoo! - “¥pVahoo! ~ il Finance = (=)
| Downloading Information | o Add Tab

SOFTWARE DOWNLOAD: REAL OPTIONS SLS 2.0 (WITH SUPER SPEED)

FULL & TRIAL VERSION DOWNLOAD: Diownload the Real Options Super Lattice Solver

TRIAL VERSION INFO: This fully functional full wersion expires in 14 days, upon which you will need to purchase the software, and we will e-mail you a permanent unlock code for your computer.
FULL VERSION INFO: [fyou are purchasing or have already purchased the software, simply download and install the software, and install. You will need ta input TWO license keys.
Ifyou have already purchased the software, simply download and install the software. You will need to input TWO license keys. Atthe end of your 14-day trial period perfarm the following:

1.8tart 5LE 2.0 and click an Buy or Install License. Then, simply e-mail admini@realoptionsvaluation com your Hardware 1D and we will send you the first permanent license file for the software
Once the license file is received, simply start SLS 2.0, click on Buy or Install License and click Activate. Locate the license we e-mailed you,

2. Afteryour trial period, start SLS FUNCTIONS (Start \ Prograrms | Real Options Valuation | Real Options SLS 2.0 | Excel Functions) and when prompted for a permanent license, simply write
down and e-rnail use the Fingerprint ID and we will send you the permanent license key to unlock the software's functions

System requirements, FAQ, and additional resources:

Windows XP, Excel XP or 2003, 256 MB RAM, 30 MB Hard Drive, administrative rights, and .MET Framewark 2.0
Download Microsoft MET Framewark 3.0 (required for Real Options SLS 2.0 if vaur systern does not already have if)
Download Microsoft Installer 3.1 (Required to install Real Options SL8 2.0 if your system does not already have i)
Flease view the FAQ ifyou have any questions about systermn requirements or problems installing the software.
Installation Instructions for Real Options SLS 2.0

15: N %k Real Option SLS 2010 % fF

W32 mE R (E16), REHE 0 (FI1D, REEFEIAMNEE (. R)E
Bl E (B 18). [ ia Eam0 (B 19-20),

127



iz Real Options Super Lattice Solver=2.0

Welcome to the Real Optlions Super Latlice Solver
2.0 Setup Wizard

The installer will guide pou thraugh the steps required ta install Real Options Super Lattice Solver 2.0
on your computer,

WARNIMG: This computer program iz pratected by copyright law and intemational teatiss.
Unauthorized duplication or distribution of this pragram, or any partion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

P 16: 4% Real Option SLS 2010

i'-.v ReallOptions SuperLattice Solver 2.0

Select Installation Folder

The installer will install Real Options Super Lattice Solver 2.0 to the follawing folder.

Toinstall in this folder, click "Next". To install to a different folder, enter it below or click "Browse™.

Folder:

C:\Program Files\R eal Options ¥ aluationAeal Options Super Lattics ! Browse...
Disk Cost...

Install Real Options Super Lattice Sokver 2.0 for poursell, or for anyone whao uses this computer:

() Everyone
O Just me

[ Cancel ] [ < Back ] l Mext > I

Kl 17: %:%% Real Option SLS 2010

Real' Options Super Cat

Confirm Installation

The installer is ready to install Feal Options Super Lattice Solver 2.0 on your computer.

Click "Mest" to start the installation

[ Cancel ] l < Back ] I Nexst > I

18: 2Z%% Real Option SLS 2010
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li'-fﬂ Real'Options SuperCattice Solver 2.0

Installing Real Options Super Lattice
Solver 2.0

Feal Options Super Lattice Solver 2.0 iz being inztalled.

Fleaze wait...

19: %% Real Option SLS 2010

ReallDptions Super Cattice Solver 2.0

Installation Complete

Fieal Options Super Lattice Solver 2.0 haz been successfully installed.

Click "'Close" to exit.

Pleaze uze Windows Update to check for any critical updates ta the NET Framework.

Cancel < Back

& 20: SLS 2010
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6. JA3l Real Options SLS (57 /4, TG #2/F, Real Options Valuation, Real Options SLS,
Real Options SLS).

7. 55 “1. Real Options SLS #Z A" FEFEARKG v LLIREU/RGAEME 1D (LA SLS ARIEIT
GEMNEE 12 LR EE 20 AN AN AT ) o 0 SRIXAME BB @t & el , SR 5 HG
G 2 A 25 BATT IR

8. sii “2. Functions & Options Valuator $Z8” #E#% FE 844 FINGERPRINT g 3% 5k
FRM TR GXBR—A 8 AR T BT IS, SR JE KM 2R L5 IRATHI IR

9. iEELAE M %S www.realoptionsvaluation.com i T S 4 422 A M) SE A 42 AL

10. I8 BT IR X PN EUE RIS K 15 3] admin@realoptionsvaluation.com, AR
ERRAE VR IR R BARRS  WBI )G, ERAEH DL T IR 42 R

TR

4. DRAF SLS #ZACCAF BRI BERL ) FEANL B (EVRIE S T 81 A DL S AT 2 M A BUCAT
REGR), RJ5 5 8)) Real Options SLS (ridiF4fi, A ¥, Real Options Valuation,
Real Options SLS, Real Options SLS),
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