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FIEIZ, 10-2T v 7 2 BRI FOY o T2 BDHICERE Y — 7 o — FOERKRR v
JA%F v 7T HET Excel ICTEHEEY—27 — M2ERT2ENRES, HIzE. 7L
—NR=Ta—NFTar 1 OFRET7 7 A NVERE, RNy 7 R8T 5 & Figure 5 ORI
T—7 v— "IMERENET, ZOEET—7 2 — N TEEART AT LZER LT EEN,

o ERENEEAY—/ Y —ME, RALEKCHD TR FORIIO 10 A
Ty T EFRARLET, T, 1,000 A7 v T EFEALEEATYH, &Kk
D10 DAT v TRERIND LWV FETT, BRI TFDLERGAIL,
SLS {2 10 DAT v T ZFGATHE, &TD 10 DAT v 7T 1MUY
CAERSNET, RMASNIHTAT v 7RIS SE | Ak Sz 10-2
Ty T OREFIZEDSN T RWHIREHR &5 R, BT 0% T, 10-
ATy TR T OPRFEA S BT, BTAT v 7 E LT 10 AL,
S EFRETLTLLEIN, ZOFELEEERINTEEY—27 v — b
%, 10-A7 v 7O D% THY | SLS b OREEIFMEXH & 700 £
(Figure 6),

o —ADZ—HF—=RNZ—=IF N ERHMAREAT LIz ERET 5%, Excel
TAREFEERT 2 LB R0 0 LFEEIC, T—7 v— MIEE 5 2
F9, =P —1FT\>OTH SLS D7 7 A L ERH FERHR, AXE R
0 BINH U TR E HRT 2 FASHRETE 7 77 A (File) 7Y > F
(Prin)% 7 U v 7 LC),

VTN =2TINEGN 7 7 ANV ERWED RFEARBICL TS NET, ZHix, Y7 ho=7T
TOETDOANNIRFTE, SBOFBHICEET L2 ENRHRET, Bo TANEZHIFR, 721X
BT DL, AHTRVFERDFRIND L, HRIIBRFEINETA, NI, 870
HBABFFETT L0 L2060 E, BIET L0907 7 A VERBICIE, T E7/0
EHIATTHEERBEID LET,

Blackout 27 v 7 CANTHELHMETT, INbiE, BT ETORT YT THY .,
A= TN, BIOFEAT vy 7 LT8R 8& 2 LET, Bl #7277 L LT, 1000
EAT L, blackout A7 v 7 LW DD Blackout A E LT 0-400 2 A L E T (B, A7
3 A —7" 2 (OptionOpen)), Zi1UX, FHID 400 DAT v 7 TiE, A7 a R —I4+~
varvA—T U LR TTE R WEAZEWRL CWET, MoOBIEE T, Blackout JERINFAE L
7B AT 7D, 3,5, 10 2 DO ABEFTOET, Blackout WIFEET DG, KT
TOERBBRAT v THENMEL 720 9, FHlZ1E, blackout 23 10 4ED H 5 1 & 3 HFIT/FAE
THHEAE., 10DAT v TRT, TDOH%1E3IDAT Y TINT—E—DT Ty 777 0%
T, ZNHD7 Ty 77y ML, RAWIM., HERAENR., BXOF 7T a URFETTERD
MM 2R T2 A 7y a v OBICAERIE R Ed, Aby o FTvaii, 799770k
EHEFIREEMIMZRAE L., HOARERNOEEL T v a N, £V a URNETTERVE
i, 77—V 7« F7HME., BXOa v 7 MR O &) 2EE L TWET,

HLAKXDB Y —I T ARy 7 ARNICAT S, TAV Yy, a—abET7r £00%
NI a—F o FTvarPRIRESNTZGE, =370/ — ROBE R TIHERHIND ¥ —
SFTNAKXERVET, T —FROT AV o F T aiik, Fl—oF—IFVAKITEL
TA T v a v —T U EHRFTAREEREL, Ia—ab 7 47 v aid, EfTaning
Ta A —T U OMREEREL, N a—X AT vaiE, T I T METAT v
DO, A7 a A —T v EHERT 2 NFEIT AR AR EIRE LET, £2. FHEAKXDOA
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NEFLETAHBEEIT. TTHDICHAZ LT a B IRENET (LA L, FREARAR v
JAIERTEXETA) , DARAX AL a ORI, —3IFA, B, L TTFv 7
TR arBNEENTEOAN L2 TOARXNMER SN E T,

T AL DOV A NI, AR AT OESZEN, £, £ L THIBRA TE,
Bz, BEEA T a v OFITOBRIERFMEN L E L 72D £, ZNEHAXLEHRDOY A
MZEML, ZNODMEPENTH DK, ¥ (DAL LDEBOLHIT, ARXR—RABELOY
7Vl LT SECE TV EHA) | EUIRMEEWIAT v T E G2 D ER R ET,
ZHUE, BEOBRAMES H 58 (Fl, EERM L, REMENZH#T 255) o BT HFE
UEBLHE AT HENRHE (B, 78177 . Lo LER, ZRH0/EEFEDY . WOl
BATMEN G N 72 D0 E ED HENHKE T, HlIE. 10 F/ D 100 D AT » 7 Ok 1
FEIZ O DERIFMENH 0 . 280D SENTS 100 AL L., 6 4EH OIEDIZ $ 150 [2HN L7
A, —OBIX 0 o RT v 7 T$100. 2 HIT 51 O AT~ 7 T$150 &\ HIE TR
CAMTODORIFMENANTEET, ZZTANEROMB AT v 7% 61 TlER<, 51 &
AN THHFEICEEEZL > TLIEEY, 2L, 100 AT v T+ 2 Fo72 10 FOA4 7> 9 T
. A7 v 7 1-10=—4FH; A7 v 7 11-20=24H; A7 v 7 21-30=344H; A7 v 7 3140 =
AFEH; AT v 7 41-50=54FEH; AT v 7 51-60=6FH; AT v 7 61-710=THFH; A7 v 7 71—
80=84EH; A7 v 7 81-90=94FEHL AT v 7 91-100=104FH & LEd, &HEIZ. 027 T v
JT O RNAT T ELT 0 2GTeDIIA Ty a rBZEIICIEETTERVEWVWSI FHE R LT
£7,

G RZABEDEF L, o> 7 TEEE L TEFE TRITHILEV T ERA,

W= T 15 VI NAT v a OB EINNA—=Y T Ny =T



Option Valuation Audit Sheet

Assumptions 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 Probability 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 35.27 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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Oz Plain Vanila American and European Call Options {lower number of steps). Useful for testing convergence.
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MSLS DO A[EHZ IR T D812, WO TN, TAMBERRINTWET, X F—
A (Start)| 7"z 27 Z A (Programs)| V) 7 b« 4725 2 X« N 21— 2 5 >(Real Options
Valuation)| V 7 /b« 47> 3 > @D SLS 6.0(Real Options SLS 6.0)| V 7/ - F 7> 3 > D
SLS6.0(Real Options SLS 6.0)% 7 V v 7 U, X4 X2 V=20 FHDEIEEST 7> 5 2FF
N7 )y LTtk 7 71 /i(File)| BliHExamples)| = > 77172 2 BFEDEREH)RIES 7> =
ASimple Two Phased Sequential Compound Option) % ER L T< 723V, Figure 913, RSz
MSLS OfilZzR R L THY, AR IOFRETIE, H—FEREIT 2 BHOFHE CrERK S 1

TWET,

(B Figure 0 - EBIDEE. BEFER SRIEHES)
FFAILE LT (H)
RiThE 2 J#k  Simple Two-Phased Sequential Compound Option
& B E R {riliE AFT 171 () A BT il B&OATY
Underlying 100 30 *
*
PR R E R DA T
& BHE YAD-A-.. B (%) AFy) SROAER PEOHER /
Fhasel 5 5 0 50 Max(Phase2-Cost,0) Max(Phase2-Cost,OptionOpen) FHASET: 27 6734
Phase2 30 5 0 100 Max{Underlying-Cost,0) Max{Underlying-Cost,OptionOpen)
*
] EEFOERS
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— RO EBITHE T 5 2 AR 7A@ LEJ, Figure 11 1, MNLS OF V=2 — /L& FR
RLTWET, 22T, EEORAN®Z v a v nb ., EENRZEAO KR AN
ETEREINTWVWET, LT, Biom 4 o0ZHEAOBEHAN 4 o0k var LT, 7
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'
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SLS BFA—T1—

A A—H—DF Y 2—/LTlE, 2 HAHE T & Excel DA L K — h(Excel XP, 2003 &
2007 & HHMEDRH D ) TOHARARXD - 2R ER T O FRETT, Figure 12 1%,
ZOETNEMEALTEREIN AT varviRR, TLTHRELTOWET, 4 7 A MIEY
2= IVDANINA A X2 V=IO EFOMFkE 7 ) v 7T HRERTEY 2=V EGDLIFENRHR
FPEREEETE2ERLTCVET, HARARIZEETIAT Ly Ko— MIBEE I TWD
FICEHLTLEZE Y, /2, 2Ty T e -2 —2 3 0 0OFET, BLIUOWO AT
Ly RY— R DETANL, ZLTETNVICHETAIBEOERICAERN THOLIFLZERLTVE
T, KAZFERIT, 2 BB O 7 7 v 7Ry 7 Z0BBIZ L > TT LBy T—v a0
FEEME L THEHTEE T, &EBIZ, REKRTIX. EVa2— VN TOHLBEDF S a s
TP SN2 2R E LT EDOIRE ) — RERFIHTEET, ZOFEV2—A0
HAEMRINTARERIX, SLS & Excel BREDEH CTOERK ELEZ —IZ L TWETHA, HARK T
(200 A7 v 7L LD I Z DY 2 — LV THERTEETNOMZ bNT-FEER > ThET,

A B © o} E F G H | J K L

1 Customized Real Options Results

3 Assumptions

4 PY¥ Aszet Value () $100.00

5 Wolatiliny () 10.00% Basic: Inputs Basic: Option

5 Rish-free Rate (%] S0 PVasset(s) 100 Implemertation Cost (5] | 100

7 Dividends ] 0.00%

a Maturity [*'ears) 5.00 Wolatiliy [%] 10 Combination O ptiors

190 E‘::i:: i;?:s Am;ruican Risk-free (%) 1 [] Expansion Factor ()

11 Dividend [%] 1)

12 Implementation Cost ($] 100.00 Maturity [Vears) & [] Contraction Factor ()

13 Espanzion Factor -

14 Expansion Cost ($] - Lattice Steps 10

15 Contraction Fastar - [ Abandonment Salvage [4)

16 Contraction Saving ($] - () American Option

:]1 g Abandonment Salvage [§) ) B O P —— e

19 Lingerfping Assot f attice

20

iyl | 1DD.DD| 107.33 11519 12363 132,69 14241 15285 164.05 176.07 155.97 20281

22 [ 9317 100.00 107.33 11518 12363 13268 142.41 152.85 164.05 176.07

23 86.81 9317 100.00 10733 11519 12363 13269 142.41 15285

24 B60.59 56.51 9517 100.00 107.3 115.19 123,63 13269

25 75.36 80.89 86.81 93.17 100.00 107.33 11219

26 7022 7556 H0.59 86.51 9517 100.00

27 65.43 70.22 75.36 80.59 86.81

25 BO.96 ES.43 7022 7536

29 56.50 60.96 65.43

30 52.92 5680

il 49.31

32 Optice ¥Yaloaticn L attice

33

34 [ 2319 2505 33.58 39.77 46.64 5416 62.36 .27 40.94 91.43 102.81

35 | Cortinue Continue Continue Cortinue Continue Cortinue Continue Continue Cortinue Continue Execute

36 15.44 19.36 2399 29.35 3543 4221 43.64 5772 66.51 76.07

37 Continue | Cortinue| Cortinue| Cortinue| Cortinue| Continue| Cortinue| Cortinue|  Cortinue Execute

35 5.93 1177 15.53 19.68 24 56 3757 44 55 9285

39 Cortinue|  Continu Cortinue | Cortinue Cortinue|  Continue Execute
ﬂ - Implemerntstio =142 200 2610 3269

4 Cortinue Continue Cortinue | Continue Execute

42 1.09 1.69 263 E.3 9.50 1519

43 Caontinue Continue Cortinue Continue Continue Caontinue Execute

44 0.00 0.00 0.0a 0.00 0.00 0.00

43 Continue Cortinue Continue Continue Cantinue Enl

46 0.00 0.00 0.00 0.00 0.00

47 Cortinue Continue Continue Cantinue Endl

45 0.00 0.00 0.00 0.00

49 Continue Continue Caortinue Enul

a0 0.00 0.00 0.00

a1 Cortinue | Continue End

a2 0.00 0.00

53 Cortinue End

=4 0.00

a5 Endf

Figure 12 - F A — W —F P 2 — V EBHARARP ST —7 2 — FDOFER
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SLS ™ Excel Y Y =2—3 3> (SLS, MSLS & Excel TORTF T 4 U T 4 EFNLDEH)

SLS @Y 7 b v =7 &, Excel TH A Z MMESNIZHERED T THEA OF 7 L ZAER T
HENHKET, HBOIFEDET IVIL, MORAT Ly RU— hRT —H—_X—=2n5 ) 7§
HLMMEND ST, HDOFFED Excel D~ 7 BOWRELZFITLIEYD . HOFFEDANNY I 2
L=y a v aEBE Lz, $724 72 a v OFTIMEOBEICATIOEBRP ML I o720 b
ORI E THRUIZRHERETT . 2D Excel D AL, Excel DAT Ly K — hOBREENT
DI Fof 2 ARl LTS ET, R, o7 vov—2 o — MME, SLS, MSLS &
RIT A VT AT NVOERBEMRILET, 4T A N2 5 A2, Figure 13 13 SLS(H—&
JETE T 2 — NS 7 7 A J(File) | BllFE(Examples) | #FE 0 X % Ak 472 2 > (Abandonment
Customized Option) ZER L T IEIWNEHH L2 A Z MESNT RS 7> a v Ok %
FARLTWET, FRRMEIX. X2 — AStart)) 7 =2 277 A(Programs)| V) 7 /b « 472 5 >
X"« N 2. — 27 2(Real Options Valuation)| V 7 /b « 5~ 7°2 5 > SLS6.0(Real Options SLS
6.0)| Excel >V = — 2z >A(Excel Solution)SLS @ Excel >/ V = —> 7 > % H L TR 5 H
KET, ROV 7L Figure 14 TR IILVTWET, SLS D Excel Y U = —3 3 %L
To SLS A LR RICHER LTLE& W, Excel T, 777 /(File)| & L TRFET S(Save
A)&= 7V v 7 LTHZONAT 7 L— FOERABM¥R, MEOET MUIZITHH T 7 A V%
FEHL T 7ES N,

[ Figure 13 - E—EEEIEFER = | B |,
F7FAIEF ANLTH)

J#F  Bemudan Abandonmert Option with changing salvage values over time

hakd, TR {8 FRAL 2 Tat
Salvage 30 0
WIEHEAETEE (3) 120 YAZ-TU— L= () 5 | Savese o S
Salvage 100 41
EEEM B 50 BLEEE (%) 0 Salvage 105 61
R (FR) 5 HSTATA () 2 |, Tvees 51
EFATYH 100 * £TOAALEMETT
e Pl ATy AR REENSR Ch A Ly i3 — S LA P 3 DB
10
I 1,2, 10-20, 35
e — R IEE (RS CR S oA
Mazx(hsset, Salvage) BFETHEL, =
d3ed-a— LA 54.39 4.48
= BAfE P A 54.39 5.36
Wl 2l mmms £ 2E1—-OET 4.39 4.48
A b2 ) 439 44

S - FARIET RS R T EA T
Max(Salvage OptionOpen)

AL A73 1303164

I Max|Asz=at - Cost, OptionOpen)
S — FAIET ST AR RIS RS
CptionOpen

e — [ BB ROIER:
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A B c D E F

1

2 SUPER LATTICE SOLVER (SINGLE ASSET)

3

4 CQption Tyoe 3 Custom Variables List

5 Pl Underiying A ssot F120.00 |/ ariable Name I/ aile Staring Stens
B |Annualized Volatilisy 256.00% Salvage 90.00 0
7 |Maturity (Vears) 5.00 Salvage 93,00 29
8 |Implementation Cost $0.00 Salvage 100,00 49
9 |Risk-Free Rate 5.00% Salvage 105.00 67
10 | Diviclend Wield 0.00% Salvage 11000 87
11 | Lattice Steps 100

12 | Terminal Equation hWAX(Asset, Salvage)

13 |intermediate Equation WMAK[Salvage, @E)

14 | Intermediate Equation During Biackout i

15 | Biackout Stens 0-10

16

17

18 | Super Lattice Solver Result | $130.3154 |

19

20 |Mote: This is the Excel version 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: SLESinoke
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Excel VU =2 —3 3 ' TCOoT—D2DEWE, #RE(Figure 14 D&V BIS)IZIX, 7772
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AVI o FTFoar 1 ELEEASIE, I—ub 7oA Fvar, 2 LEEAIE. NI a—4
VAT ar, LT3 ELELGAIER. WARAZLMMEA T a U ELRET,

[A4RIZ, MSLS 1%, SLS @ Excel Y /L \—ZHH L TR 5 EHFKE T, Figure 15
%, R R PE DR IR A A 7Y a & SLS @D Excel YL X—Z Lo TR L TV E
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Sequential Compound Option)\Z X > THEMRINHFEREF L TT, ZZTOLLOERELE LT,
F T3 v OFHIEE O EEN, ERIEETHICE o T, ELWOTEENMThILD &
2T, WY E B I, MSLS OFER~DERED Y 7 2 BT 5 F5 2 5ENRNT IV,
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T, MDA T a VEHEOK T ABIT 256, U7 & A24H2T ITAML T 2&W, Fi-,
HALLEEDY A NEFR LR T 5 ENRHRET, ZNODOEBN D ALY LA THEAI N
TWRWIGAIE, BRICEELZRITLEE A,

&I Figure 16 1, "7 7 4 VT 4 DEWHWEV R 7)) —L— 2R RLTWET,
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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.
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Changing Volatility and Risk-Free Rates

r Assumptions Results
PV Asset (§) 5100.00 Generalized Black-Scholes 54878
implementation Cost () 5100.00 10-Step Super Lattice 549 15
Maturity in Years () 10.00 Super Lattice Steps 10 Steps [E]
Vesting in Years () 4.00
Dividend Rate (%) 0.00%
— Additional Assumptions
Year Risk-free % Year  Volatility %
1.00 5 00% 1.00 20.00% | Please be aware that by applying multipls
200 £ 00% 200 20.00% changing volstilities over time, & non-recombining
300 5 00% 300 20.00% lattice is required, which increases the
400 5 00% 400 20 00% comgputstion time significantly. In addition, only
Z 00 £ 00% E 00 20.00% sme.‘.ﬁer .'eh‘.‘::e.steps mfe_',f be. ::Dmpuh?d. The N
function used is: SLEBinomialChangingVolatility
6.00 5.00% 6.00 30.00%
7.00 5.00% 7.00 30.00%
8.00 5.00% 8.00 30.00%
9.00 5.00% 9.00 30.00%
10.00 5 00% 10.00 30 00%
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SLS HhE

Y7 MU =TI, Excel INOEET 7B ATES SLS WEED YV —X 252 T<NET, 20
IR ZRRT DITIE. XF— AStart)| 77 2" 7 A(Programs)| V 7 /b« 4725 2 X« N Y 2
— 7 >{(Real Options Valuation)| V 7 /L « 4727 > SLS6.0(Real Options SLS 6.0)|SLS #£5E
(SLS Functions)% 7V v 7 LC SLS #épeZ #1735 & Excel N EL#E) L £ 9, Excel Tix, HErE

A —FDTAarz27 )y 7350 BAbELVEZ Y v T LT A 27— Finsert) FE7E
(Function) % B4R L T 72 &0y, Excel DARY 4 = R TRTOA T I Y —%BR L, SLS O
AMEIEDREEBIG~E A7 7 — L& FIZSIETHFEN/HKET, 22 TIEL, Excel CHEHT 2%
® SLS #¥AED U A N & RHIH > THTL 72 &V, Figure 17 Id, Excel DAY 4 ¥ — REFRL
TWET,

Excel BEEDFE 2 — /L FEEE) [, Excel DEEFED v '— FTLTDY T = — 58K
L. SLS#EIZ 7 7 X TREBICX I 2 —L5 FIZ3[ZF o TS EED.

EBILIFIIZ~2 Bt F=2 U7 DREZ(Excel T —/HTools), 2 7(Macr), EF=
U7 z(SecuritV\ #2BHW L TS 20N, FHffl. FEITFRLUTFIZL TFS0.

SLS & 2 HCT X U4 =2 —/% g HIOWHET LBl 2 2 . OK Z3®IR LT F &\, Figure
17 1%, EHET D Excel ET/MIZED LI L THERENRY > 7 SNTWEINEFRRLTHET,
L Bl 725 B7 OffilE. hDOEY 2 —LRRXA Ly R— b U 73T AFENHREZY .,
VBA ~ 7 0 ODERIZ X > THER T 2F N/ HKZD, a2 —va OBICH A+ v 74kl
e, BT HENHRET,

B B SFEDBEEITEEOPDA LB EPBLEE IHATNS T EICEBEL TS ES, FiE,
Excel DEZ 2 0 ¢ #— Fid, —FIZ5 DICEH LD FAR TER0V A, MMOEEKICT 2 X735
ZITHED R 7 2 — LTI EZ T VB DI X P 3 EI3FEZRALNTFE.,

SRTEBY Y T h Y =T OV T T LRV ET, =P =3, SISOV T b U=
TR DI DT TORBNBAESFICONTND L. A hy I AT vy Left
Ya VBT AR Y T - AT Y 3 L ORRSHERICED £, SABOT T Y r— s
VL ROBE~OBEATH DS, VTV ATV ar 077V r—a s Lm0,
VatHhrew LD T F T a O Y — v E A B 2 iR(Wiley, 2006) &2
THREEEDET

U7 e 72 a? SLS6.0 DFERICHT-> THILETHHHE,. £33 —Va v

1O MO EH I Tolo2—Y—THIHI5EIL. KOR—=UNLHIBRINTWVWDHELXF—DEEAE L
WikEHR L, V7 N2 T OFTFTIUEDOISHIZIEN T a0,
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Insert Function

Search For a funckion:

r select a cateqaory: | Real Options Valuation w

Select a funckion:

SLSEinormialamericancall
SLSBinomialamericanPut
SLSBinomial”hangingyolatility
SLSBinomialCown
SLSBinomialEuropeancall
SLaBinarialEuropeanPut
SLAEinomialProbability

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

Help on this Function [ O ] [ Zan

el ]

sUM - X J|£| =SLSBinomialAmericanCall(B1.62,63,B4,B5,66,B7)
A | B | : "
Function A t =
1 |PV Asset §10000 |- eion ATSHMEnts X|
2 |Cost $100.00 SLSBinomialamericancall "
3| Maturity 1 P¥Asset Bl %:|= 100 —
4 |Risk-Free 5%
;| =

5 | Volatiity 25% Cost |B2 100
B |Dividend 0% Maturity B3 =1
7| Steps 100 Riskfree B4 = 0,05
a

ili 5| = -
9 |Result $12.31 volatility |BS .= v
10 = 12,31130972
11 Returns the Ametican call option with dividends using the binomial approach.
12
13
14 PY¥Asset
15
16
17 Formula result = 12,31130972
18 (a]'4 ] [ Zancel
19

Figure 17 — Excel DARY 4 #— K
a—YP—w =TI 28 VTINET Y a OB I NN—VT T




ZF S F o BT T 3 o DEFM

TXY Ty EMA TV a COFHENL, EAWSR G T arhb XY F o s F T ar (Fl
X, 777 a— A AnLEEAM . FLTHER TR =Xy F v s 47 v a v
BB 0MEOM, Ry FE7vary, RIT74UVT 4 OHE, AL« o<~y
TEDET IWAIEE Lo A7 v a ) 2o 250 LLEOREREE ET L D000 03 W EL?
T, Figure 18 1%, iMiZzEH R L TWET, ZOY—LEZHBRODHITHIZ>T, BEHEO o — R
RNE w77 L, WS ONORFREEFEHAT L Z EntikET, R, BETHLETLOD
T — (EDO/RF)N) ZFIRL, ETLIEWVET L (FOAFRL) Z@IRLTLEE N, 3
Bars )y s 32 RPEONET, Z0Y—E, ROV URZDET/LE ROV OFFf
V=DV T N T EDOHRETHY ., 800 LLEDHEREL ET VA E A TH Y, Real Options
Valuation, Inc., (ROV) THHEIN TS %, EHTEITTE, R&EhT—F—tv MNOEET D
ODBC O HHMEDIH 5T —4— v h~D U 7 (#lz21E Oracle, SAP, Access, Excel, CSV %)
HITTEET, KRS, ZIHD 800 DHEEICT 7B A LTZWEHEIX (ZOAT > a DR
Yy —nizagEn=>y —LFEEE) . ROV 7T /UOY— Xy OV 7 h7 =7 2800 124
HATDHFIZL ST, ZNHOEEOMIZ LEEA 72— WZT 7B ATE A, ROV DU R 7 &~
RS2l —HF—V 7 EBLT, BT a-vIal—a B ETTAERHSRE T,

. ROV Opticns Valuator - [C\Program Files\Real Opticns Valuation\Real Cptions SLS\ModuleDefaultVa... M

File Languages

Model Category: Model Selection:

2T dhT ) — Two Asset Cash or Nothing Up Down -

IHFUFehad g 270 T S Two Asset Comelation Call

TR A 7A S Ee | Two Asset Comelation Put

FobEI- ORI A T S AR E

VPIA 3Dt Walue at Risk {Options)

U AR, RIT T, A= 2O A0 Wolatility

EFAWA T DET L Volatility Implied for Default Risk

FLIEEEE, A7 0al. (B8 ERE Warmarts Diluted Value s
Wiiter Extendible Call Option 4

Search | Writer Extendible Put Option -

Maodel Description:
i EL — R B R R ERL TR EOVaRB AUl - 5o TR IR S5 L. VASADEE B LET.

Single Input Parameters:

Horizon Days W Percentile r Input3
Input4 Ii Input5 Input&
Input? Inputd InputS
Input10 T ottt T puti2
Input13 [

Muttiple Series Input Parameters (Walues are SPACE separated, Rows are SEMICOLON separated):

Amounts Digily Volatility Comelations Load Sample Values |

1000; - [oor: - [1o0203; "
1200: 0.03: 02102
2345: 0.02: 030210 Resuts: 277726447
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BFRT > TOIRFHELDHT: N TEOFRIL, 5 1D 5000 47 a UiEREFRRL, AT v 7
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Plain Vanilla Call Option I - & — BEZHETHEA

IrALE NTH H
BELLASLS | S0 Fe-k | BEE Lz |y |

cODHHE. —~ELETILDEAD

EHORRETMETREREITL.

A0 mED B AR

WFEZTNSET . BTATY IO

%EF[C[&K REaFEERLT
iz 2N

AHuasd

BEAFY 10
LEOET 2 [
R 4/ 10.00 El %
°
-0 -8 6 -4 -2 0 2 4 i1 i 10 12
(3e-0 | [ e |
AbE®  mAFH  mhkE  BREE  ASFH  Abkm X7 R
] 15.02 3266 17.64 90.00 110.00 100.00
=EEm 0B 1728 1306 90.00 110.00 100.00
BEGE) 215 2523 370 450 550 500
YRR 2176 %04 328 005 006 005
AT 2830 2384 0.83 009 011 0.10
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12.21 22 322 421 b2 6221 722 8221
468 1443 2442 3442 4442 442 6442 7442
0.683 7.02 16.65 26.64 36.64 46.64 56.64 66.64
0.05 217 536 18.50 2385 38.85 4385 58.85
N 0.00 044 40 11.70 2117 31.08 41.06 51.06
0.00 0.07 1.36 611 14.04 2345 333 4328
0.00 0.01 0.33 27 229 16.38 2574 3555
0.00 0.00 0.09 1.4 43 1048 18.72 2804
0.00 0.00 0.02 0.35 203 6.16 1275 21.06
0.00 0.00 0.00 0.11 0.89 33 2.08 15.02
< 0 ] 3
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2 —W—~< =27 /W (User Manual) %7 V v 7 L TFIW,

o BIEETZ 7 A NIE, SLS DAA L AT U —r BT 78 A3 57, SLS, MSLS, F£7-1%
MNLS D EF/VINT 7 7 1 /i(File) | BIFE(Examples)% 7 U > 7 L CHIRET 7 A M T 7
AT LEHHKET,

o ZODOFAEVADEWIE, SLS, MSLS. F7zi% MNLS O~/ (Help) | —1Z> T
(About) THERTE X,

o ¥V AL, SLS, MSLS & MNLS &~/ Z(Help) | 2% U A k(Variable List) TH T
XFET, PRRICEEERINTWAE Y X ME, DAFZLAXDR v 7 ATRO LN TNDEHE
AN —%—7T7:

o &k ~BUED AT » T ~DJFEFEDE (AK)
o #H — FEh e

o MY — B DAHE(%)

o il — il I DA FE (FFE)

o AT varAt—7r —FFvard—TUHROHECN—T 3 1.0 TR @@)
o VA7V — —FEY A7 7Y —1— M%)

o AT v/ — KT OBEAT v T hm T

o "I7T4 VT« ~ IR Z T 4 VT 4 (%)

o - — Bl X

o ! —- 3

o I= < — [Fl—T7Zu

0o & - &

o * ~HoRE

o / —E Y E

o A — F

o | - F70X

o + — 38

0 < > <=>= — bhg

o = — [Fl—

e SLS, £721% MSLS TOHZ—IF N/ —RTOX T ard—rr - 47 ar4—7
YIRE—IF ) — RARE LTHRESNL TV A5G, FiIEIIETo= 7 —Tidzn
NaN) LFHi SN £+, Zhid, 7Y a A —7 3 Z—3I 70 — RIZEfATE A
WEEI LI 2= —D =T —EZIR L TWVET,

o NAFLEEDIRTELDOXME « h AX LEHORE L XKBEMEEZ > TR 0nEE,
0 LEZRMINET, Bz, EETIETAN 10 DRAT v FITFEN, 5 DIED T ZH A

Z—HP—v=aT 34 VI NAT v a OB EINNA—=Y T Ny =T



BI “myVar iINFAET HAT v 7 6 TREITL 7L 2 TIEI, ZHuX, myVar 13X,
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®ﬁéﬁitfwiﬁho:@%é\z%nyﬁ%S@x%yf@me@ﬁmo&

EIhET,
. swloewﬁﬁﬁ BT L23—6.0 1%, SLS. MSLS & MNLS DIAMZITRINN—2 3
I lea—— A =T 2 —2AZHRFL TR, B F A= —IIBETAAL AT

%VﬂéihfwifoﬂﬁLOT@ﬁéht?“5ﬂ774wﬁ\MS&O?%<$ﬁ
HkEd, UL, SLS 6.0 TlE, Bi/N— a3 U CIITFIE LD 2@ E RSN H 5
%5, SLS 1.0 TER ENT=ET VL, ZONDIEIEEITH/Z2 L SLS 6.0 TERITT HHEN
HsEFEH A, FREIZ SLS 1.0 & SLS 6.0 DiEWAEF /R L TWET:

0 %&17: SLS1.0 TO“@@” DXL, SLS6.0 TiX, “A v a4 —7 7L LTiE
BINTWAHZ, SLS 6.0 1T, “@@ & Frhl72B 8 EeBa L., ETac BB
“HFFrvarvd—7F 7 L TCEHBLET, LIRS T, “A S vard—70"%
AR DLERE L TERTDHLORETAN, 7L a v F—TF I 3BAE Tl
BIZREE LT DR BNRAET D X 9 R BHEMN R BENTFET D,

0 NAZLAXNTHEERY—7 — MERREZERT L IET VITFETEINEREA, T
R—FEINTHDHHEEEY A MZEENTWVDHDIXIRDED TT:

» ABS, ACOS, ASIN, ATAN2, ATAN, CEILING, COS, COSH, EXP, FLOOR,

LOG, MAX, MIN, REMAINDER, ROUND, SIN, SINH, SQRT, TAN, TANH,
TRUNCATE, IF

0 SLS 6.0 TOEHIL, HREAFLIIMNI T L UIBU& /e r— A Thh, IBE. £ L
T L= —A2ADEFT /W% SLS 6.0 TIXFEfTTCEEHA, L= -T, SLS &
MSLS TOD W A X LIEE O RINIF JE NN — AT H A X DI DL % #e

ﬁ#é%%k@@bi?

e ADD() & OR() #fE. XIJT\524, SLS6.0 Tix, FFHlRfii @Sz Lz, “&
& OFREEIE, BII(ADD) & £/ (OR)E ERT 54X L —4%—T9, fHlziX, : “&E
>0|%ﬁﬂV@%% “mm%j>aéﬁ<m?®%\“§E>o&%%<0”@%b\

E(EE>0, FH <0).”

o TIVITYURNARTOTDHM - T Ty T U NDRAT v T EHERT HITIE. IROBIGE
A FaH LTI ES0

= 3 AT T3, TITvITIRNART v

= 3,5 AT T3ES5E, TIVITURNAT T

= 357 AT 73,567 %, 7T I T T RNAT T

= 1,3,5-6 AT w7 1,3,561%, 77T U RNAT v

= 5.7 AT w7 5,6,70%. TIvITINAT T

= 5-1012 AT w7 5,1,91%, 7Ty I T I RAT YT (| DV RV
EAS 7 A &R LET),

= 5-143 AT w758, 11,141%, 77 v I T U RNAT v

= 5-63 AT S5E TITITURNAT v

= 5-6]3 AT w750k, 7T v T U RAT v S (AT ER)

o [EIE - FAEIITRDOL T a-z, A-Z,  FIIESHBEOLIENTEET, —XLTHDE,
WOLFEHPMEATEET a2z, A-Z, 09, , 8, AX—RATHEZTRVE WD Z LIZHE
BLTLEE Y, L, #hy a3 { YWOEBOLGAEIIAR—R T ET, FE
I, BEREA LIS L CIdBUR e 7 — A TH Y . ARV EROBIR GRS T E

W= T 35 VI NAT v a OB EINNA—=Y T Ny =T



9. myVariable, MYVARIABLE, myVariable, — myVariable, $myVariable, {This is a
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F7AILFE AT (H)

JA2 b This Amercan Abandonmert 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 I
Underlying Asset Lattice 589.03
493.59 49359 |
413.61 413.61
346.59 346.59 346.59 |
290.43 290.43 290.43
243.37 243.37 243.37 243.37 I
203.94 203.94 203.94 203.94
170.89 170.89 170.89 170.89 170.89 |
143.20 143.20 143.20 143.20 143.20
[_120.00 120.00 120.00 120.00 120.00 120.00 |
100.56 100.56 100.56 100.56 100.56
84.26 84.26 84.26 84.26 84.26 I
70.61 70.61 70.61 70.61
59.17 50.17 59.17 50.17 |
49.58 49.58 49.58
41.55 41.55 4155 |
34.82 34.82
29.17 2017 |
24.45
20.49 I
702.93 I
Option Valuation Lattice 589.03
493.59 49359 |
413.61 413.61
346.59 346.59 346.59 |
290.43 290.43 290.43
243.43 243.37 243.37 243.37 I
204.30 204.06 203.94 203.94
172.07 171.61 171.15 170.89 170.89 |
146.01 145.36 144.61 143.77 143.20
| 125.48 124.77 123.88 122.77 121.22 120.00 |
109.32 108.49 107.41 105.93 103.20
97.95 97.13 96.03 94.57 90.00 I
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 90.00 |
90.00
90.00
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JA:F  This option to abandon can only be executed at expiration and not before
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JAwl  Bemudan Abandonment Option with Blackout Vesting Perod (American » Bermudan * European option)
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J#2 b Customized Cortraction Option with changing savings amounts and blackout steps.
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J#2 b American Option to Expand. To change to European, deselect Custom and select European.
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J#> b American Option to Expand. To change to European, deselect Custom and select European.
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J#2sF  American Option to Expand. To change to European, deselect Custom and select European.
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Figure 32 - E—EEBETER
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J#k  Bermudan Option to Expand (no expansion during cooling off period at the blackout steps)
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Ak Custom Bermudan Option to Expand with changing rates of expansion over time and blackout periods.
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A+t Bermudan Option to Expand, Contract and Abandon where there is a cooling off period (blackout step periods).
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b Customized Expansion, Cortraction, and Abandonment Options.
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T2k Customized Expansion, Contraction, and Abandonment Options with changing salvage values.
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J# b American, European and Bemmudan Basic Call Options without Dividends.
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T2k American, European and Bermudan Basic Call Options with Dividends.
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JAk  Amercan Put Option. Make it European by setting INE: OptionOpen or deselect Custom and select European.
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J2k  American & European Chooser (choose between Call and Put, value exceeds Call+Put due to ability to choose)
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RE 1 J#¢  Exotic Complest Floating European Chooser Option (can be either a call or put option)
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(B Figure 45 - X0BEE, ERTER = | 5 [ |
I7AILE AT H)
PREE 2 T4k Simple Two-Phased Sequential Compound Option
¥ ¥ E QR (il AT 74 (%) AE E2t 8 Bb&MATF
Underlying 100 30 *
*

PO bR R E RN AT
& EBH WAL M- ATeT SROAEN HEOAER
Phase2 80 5 100 Max{Underlying-Cost,0) Max{Underlying-Cost,OptionOpen)

Phasel 5 5 50 Max(PhaseZ-Cost,0) Max({Phase2-Cost,OptionOpen)
*

FHASET: 27 6734

[ BsEROTESS

Figure 45— MSLS # i/ L7z 2 B DR R B A 7 a v DRIk

a—YP—w =TI 73 VTINET Y a OB I NN—VT T



BE B DERERI 2 B A T v 3 v

RIS A 72 3 »iF. MSLS O I L » CREBRICER OBEBICIER T 2R R E T,

BE DM, 713 AT—V 7 — FNOEED T T 714 Figure 46 TERINTWET, BlREIHE
BoOBEMOTa Y/ NeRR L, FEMOEB TR R sT-A TV a v EFMEER->TED,
ETHRELSEATHDERITITROEREICB S, SbRTET ey =7 ba&iIET 500
ELOMNERIRTEET, ANREICELS &, ETCOERBLZESICEBLEZSA, 7ev=ey
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PHASES IV...X

-
-

The analysis can be extended to multiple PHASE I ,.'F
phases—the softevare accommodates up -
to 10 phases, where the success of
Phase lll depends on the success of
Phase ll, which in turn depends on the PHASE Il
success of Phase .

PHASE I

END

=]
END

START

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

Figure 46 - B EBPEDEBH 0 BRA T a v DT T 7 DERR

[ B Fiqure 47 - S DEE. BIEFER o | B
FFAILEFE ~LTH)
FEE 5 J#w b Sequential Compound Option for Muttiple Phases
“&Fr BB O FEIE AITAVTA () FE BT i RAMSDA T
Underlying 1000 25 *
*

R PO AR R E R D AT v
EHF  BEAYAS- M- AT5T SFOHEN HaEnHE

Phases 500 5 100 Max{Underlying-Cost,0) Max{Underlying-Cost,0ptionOpen) PHASE!: 417828
Phase4 400 5 80 Max({Phase5-Cost,0) Max(Phase5-Cost,OptionOpen)
Phase3 300 5 60 Max({Phase4-Cost,0) Max(Phase4-Cost,OptionOpen)
Phase2 200 5 40 Max(Phase3-Cost,0) Max(Phase3-Cost,OptionOpen)
Phasel 100 5 20 Max({Phase2-Cost,0) Max(Phase2-Cost,OptionOpen)
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HRE 72 A A 7 Y a3 iE, Figure 48 TERRSN TV DHERIC, BEE~DO I A X M S e A
Ty avEBNT2ECTHEMCT2EN/HKET, FEETHLEDY ¥ —r7a vy b
DL, WELEBFOZRHIEE T oY =7 hORa—TF o7 a7 MIHLEW, A
FT7OTrT ey N e RHBEPELEOILER), ey FORXAa—T L L T, BiEE
AT D0, IROBEBEIZHET D OBIRE S AT AIMA 7 > a L OFx GRS Y 2 7,
Figure 49 TF/RS TWA X D2, HTHEMICAA 2472 2 b MSLS O I L - THHIC
R T HENTEETWEH ST DBIRET 7 A Iv: IO B D LR 5k 47> 7
o

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

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

CONTRACT

ABANDON
PHASE |

END
ABANDON

o
END

START

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

Figure 48 - B R DER B RA T a L DT T 7 DFRR
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B Figure 49 - EB0 5=, BETER = | B
IPALE ALTH)

Bl 5 Ok Muttiple-Phased Complex Sequential Compound Option
B B IR il KIT YT (%) AE BT & FAMEOAT
Underlying 100 25 Salvage 100 31
* Salvage 30 11
Salvage 80 0
Contract 0.9 1]
TP e IEERARR D ATy 0-20 Expansion 15 0
% B UAD-7.. A7) BAROHER HEOHER TSP ORER | 2 0
Phase3 50 5 50 Max{Underlying®Expansion- Max{Underlying*Expansion- OptionOpen
Cost,Underlying,Salvage)  CostSalvage,OptionOpen)

Phase2 1} L 30 Max Max OptionOpen X
(Phase3,Phase3*Contract+ (Phase3*Contract+Savings, IARIASIETS TRz
Savings,Salvage,0) Salvage,OptionOpen)

Phasel 0 5 10 Max(Phase2,5alvage,0) Max{Salvage, OptionOpen)  OptionOpen

[ SEROIER

Figure 49 - MSLS Z £ U 7= B BB DO E 2 B4 7Y a v DFFR

Figure 49 ® MSLS DR/ KORG24 7 > a VFRO AT ZFEH L T ET:

BepE 3: 4 —3F /L Max(Underlying*Expansion-Cost,Underlying,Salvage)
W Max(Underlying*Expansion-Cost,Salvage,OptionOpen)
AT v T 50

B 2: — /b Max(Phase3,Phase3*Contract+Savings,Salvage,0)
HH A Max(Phase3*Contract+Savings,Salvage,OptionOpen)
AT TR 30

BefE 1 — 7/ Max(Phase2,Salvage,0)
D Max(Salvage,OptionOpen)
AT v TR 10
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AR A 7Y a VINMRIR TEX D E R R L TOWETHHERA SN TWABIEEY 7 A Ve =2 77k
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Figure 50 - SBORE, BREFER e el
FFAILE  ~NLTH
FEnE 5 J#k  Simutaneous Compound Option for Two Phases
B f= i ar 1 AT 74 (%) AE E2od e FAb&MAT
Underlying 1000 25 *
*

FEeb T bt ERARD ATy

& #BHVAD-A-.. BY.. 2777 ko ER HEoH R
Phaseh 500 5 0 100 Max({Underlying-Cost,0) Max(Underlying-Cost,OptionOpen) PHASEE: 483 2670
PhaseB 200 5 ] 100 Max(PhaseA-Cost,0) Max(Phasea-Cost,OptionOpen)

*
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Figure 51 - EHOEE. BIETHER = | B |
F7AILF ~NLT(H
PR 5 J#k Simultaneous Compound Option for Multiple Phases
Bt B (AR Tl ARITUTa (W) FE &I il F&MmA TS
Underlying 1000 25 *
*
Ao R AR AT
B2t 2 BHE VAL-T.. A7) SkROHER HElpAE
Phased 100 5 100 Max{Underlying-Cost,0) Max{Underlying-Cost,OptionOpen) PHASES: 483 9670
PhaszeB 100 5 100 Max{Phasef-Cost,0) Max{Phases-Cost,OptionOpen)
PhaseC 100 5 100 Max{PhaseB-Cost,0) Max{PhaseB-Cost,OptionOpen)
PhaseD 100 5 100 Max{FPhaseC-Cost,0) Max{PhaseC-Cost,OptionOpen)
PhaseE 100 5 100 Max{PhaseD-Cost,0) Max{PhaseD-Cost,OptionOpen)
PhaseF 100 5 100 Max{PhaseE-Cost,0) Max{PhaseE-Cost,OptionOpen)
PhaseG 100 5 100 Max{FPhaseF-Cost,0) Max{PhaseF-Cost,OptionOpen)
*
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Rbovic 2 HXK FREHENLZ RO E3, (AL, 3 HAMEIL, RERED EL
BCHE D FRCIEHIME L 20 3, ROBIRET 2 HAMK T & 3 EHAKFONRNFRENT
WET

AT T 5 10 100 1,000 5,000
2 A7 $30.73 $29.22 $29.72 $29.77 $29.78
3 AT $29.22 $29.50 $29.75 $29.78 $29.78
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[ Figure 52 - SIETAR AR ESREER

TR AT H)

A American Call Option using a Trinomial Lattice Modeal

3BT [ 3EFHER ] 4187, 7] 5 EX:CE & F#sATyS
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FIEATE ECIRTEEE () 100 BLEEE (%) 0
AR E E IR T 2 (5 FHEAfEE (5
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FITAUT (%) 25 UAAM= —4fu g
AT T 20 FRFHEE (3
RS2 = L—F (%) 5 FREFTREE
F#EE (Years) 5 FHE
1%%1-}:‘;? 5 TR AL EMETT
ATk AT AR i e AR
it 1, 2, 10-20, 35
i R AT W o P s WA W
Ma(Asset-Cost,0)
L Max(Azzat - Cost, 0) IE: 31,9863

ohRf — FR R AR R B RA A
Mao{Azzet-Cost OptionOpen)

AL MaxA===t - Cost, OptionOpen)

oA — PR O Sl P AR R R R AR RS
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Figure 53 - E—EEEIEFER

IFAILEF ~NLTH

JA2 bk Plain Vanila American and European Call Options

AFuIunA

AL 1-0EF LERR HARL
EAETH A

WA HiEARITEE ) 100 YRS U= L=} (%)

EEBA 9 100 ERE ()

B () 5 HIFUTA (%)

tEFATS 10 " ETHAALEMETT

S FE b AT e R RETER R ChA AL i3 1 - S T D

fRE: 1, 2, 10-20, 35
S —

PRI (ARl e T als)

i Max{As=at - Cost, 0)

HARLTIET,

PR — AR GRS A T ials)
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ohRE. — AR L (I Sl P e R R | [ e R DR
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*
mFT=8
IETFHL T
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FAfE AU, 3250 13.40
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A-0AEF FF3.0 319863
RIS
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WEENTWET, ZTNOHDOREOELIL, BIEDENZ DL~ E2REL ERA2, FE-
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fEHm A% 0 £97, Figure 54 1%, 8 OMERIBIEGROMEITH LT, Y EIFB (R &2 #£
ARLTWET, LN, XU TR EMED FHRIFRE T, FURTT 4 U7 1 O
OB LY L ARHEEMEO L~LRMEL 720 7,

Regular process
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Mean-revering process

Underying Asset
—

T
o

Time

Figure 54 — -2 [E)F DOIEE)
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FERFO b ATy erER T TE AR

FRE: 1,2, 10-20, 23
L Pl wpaE a d  b  W TE W
Maxe(Asset-Cost, D)

HIE: Max[A==zat - Cost, 0)

ohRfl/ — BRI GRS R (TR S A
Max(Aszet-Cost OptionOpen)

IE: Mawn(Azset - Cost, OptionOpen)
ohf — R IRTA (O S0P b AE R | E BARR R

A3 CptionDipen

[ B Figure 55A 000 - SERAS TR ESEEREC
IFAILE LT H)
J#:k American Call Option with a Mean-Reverting Underlying Asset using a Trinomial Lattice
IEF, IEFAFHIENR 7] 473t [] st . FELEHT i FsATyY
FFEATE R IR () 100 BLS=E (%) 0
AR E IR HIE 2 (5 FERHE (5) 100
EEERAEG) 100 BN (%) 10
HRITAUTr (%) 25 UAAMT—ire HMEE () ]
HRITAUT 20 FREfE (2
YAL T = L=k (%) 5 HHREE
FYFATE (Years) 5 fEEE
Fraidy 5 *ETERAREMETY
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[ B Figure 558 000 - SETISTER SRECHL X
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A American Put Option with a Mean-Reverting Underying Asset using a Trinomial Lattice
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mEIS American Call Option with Trinomial, Trinomial Mean-Reversion and Jump Difusion Models
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dAe b American Rainbow Call Option using Pentanomial Lattice
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J#2 b Lower Bamier Down and In Call. This option is live only when the asset value breaches the lower bamier.
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J#2 b Lower Bamier Down and Out Call. This option is live only when the asset value doesnt breach the lower bamier.
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J#F  Upper Bamier Option Up and In Call. This option is live onty when the asset value breaches the upper bamier.
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O b Upper Bamier Up and Qut Call. This option is live only when the asset value doesn't breach the upper barier.
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[ Figure 66 - E—EEEIETER
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T7AILEF ~NLTH)

J#w b Double Bamier Up & In, Down & In Call. This option is live oty when the asset value breaches either bamier.

= Pl P 0 P et A = W

f{Asset<=LowerBamier | Asset >= UpperBamier, Max{Asset-
Cost, OptionOpen), OptionCpen)

T Mae(Asset - Cost, DptionDpen)

SRRE — PR S P bt R E RS R

i COptionOpen

FA 1-0¥7 Jira—a, hAAL g R B FsATsr
LowerBarrier a0 0
: i UpperBarrier 110 0
T HETRETEE (3) 100 U25- 20— L=+ (%) 5 -
EEER 5 80 BLEEE (%) 0
FEI0E (FERE) 5 AITAT ()
EBFATyT 100 *gTERAHLEMETY
ASud P b ATy TN ChA S L i — A T g D)
i 1, 2, 10-20, 35
Lt U S L € - B s T W
f{Asset <=LowerBamier | Asset »=|pperBamer, Max(Asset-Cost, 0),0) IFTEL T
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A 4247 579
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Figure 67 1%, EDO X HIC L CTHERIFEEHIMIE 77 v 27 70 FHEOOWEREEB A Ny 7 4
vay BSONBET MUk D0 EFRLTWET, 7797707 AT v 7IE, (0-39)% A )
LTLKEZEW, 79977 NOHADANRy 7 ANMERH IS0, #—IFLAR
(TE). FHAXAE) EHEFIEE L 7T v 27 77 MIBIEV)FOHFAKXDO AN NLE L 720 F
T Max(#-X F 712,00 DX %E TE WAL, Max (X A 742,077 324 —72)
DNKEIEICAN L, 7> 34 —72% IEV(FEH SIWVCWBBIRET 7 A Vi ESO DR
ENIANLTLEE N, T, Wi CIIAd 7y g EER SN D0, R SVEMEIC R 5
2o, ) — FOMTIZRLSFETTEN, AT vavA—7 L, 799777 £
IIHERIFEENE U TV B IIE, ) — R CTAH T v a v A —TF U iR 20, FTa807%
WEERL TV ET, FERIE. $49.73 (Figure 67) C, ESO OFHHiD Y —/L% v b (Figure 68)%
L CHERE ST DN k£ 4, ESO OFHlid Y —vF v MM, VT AF T g AR o
—va BB Lo THRESNZY 7 by =T Oy —/LT, 2004 FASI123 %3l 2%
ESO A FFICMER L E 9, EEIZ, 20V 7 b =Tk, ERSFHIEEEHESICE - T 2004 4
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[ Figure 67 - E—EEBIETER

T7AILE ALT H

J#:F  Employes Stock Option with a vesting period.

T 1-0ET REREAT hAAL
RIEHEFFETEE (3) 100 YRS = L=} (%)
SEAEER (9) 100 ApsE (%)
FiAhE (R 10 HSFUTF (%)
ATV 100 “£TOAAHLEMETY
FSuh Pk AT e e IREERRE ChA R LY 51 —H A I DB
039

HiE: 1,2, 10-20, 35

i — FHIR T, RS IR S g
Maze{fsset-Cost, 0)

HIE: Ma(Aszet - Cost, 0)

S R S b ot e s T W
Maw|Aaset-Cost, . OptionOpen)

I Max{Asset - Cost, DptionCpen)
e — AR (I S d PO AR T [ TE R RE DR
OptionOpen

T OptionOpen

ETE-EER i# BHbE 2 Tt

*
IETFE L &
douh- =)L E 45 42 31.55
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American Option with Vesting Requirements

 Assurmptions — Intermediate Calculations
Stock Price ($) $100.00 Stepping-Time (df) 1.0000
Strike Price ($) $100.00 Up Step-Size (up) 1.6487
Maturity in Years () 10.00 Down Step-Size (down) 06065
Risk-Free Rate (%) 5.00% Risk-Nevtral Probability {prob) 329 69%
Divicends (%) 3.00%
Volatiity (%) 50.00% - Results
Vesting in Years () 400 {0-Step Lattice Resulis $45.98
Generalized Biack-Schoies $4542
et e American Ciosed-Form Approx. $50.03
—— F00-Step Binomial Super [attice $49.73
Main Menu Binomial Super Latfice Steps 100 Steps ¥}
AT— {0-Step Trinomial Super Lattice | $44 95
e — Trinomial Super Lattice Steps 05Eps  w
1484132
9001.71
545982 5450872 |
331155 331155
2008.55 200855 200855 |
Underlying Stock Price Lattice 1218.25 1218.25 1218.25
73391 73391 735391 73891 |
44817 44817 44817 44817
27183 271.83 27183 271.83 27183 |
164 .87 164.87 164.87 164 .87 164 .87
[ 10000 100.00 100.00 100.00 100.00 10000 |
60.65 6065 60.65 60.65 60.65
3679 3679 3679 3679 3679 |
2231 2231 22.31 22.31
18358 1353 1858 1353 |
8.21 8.21 §.21
498 493 498 |
302 3.02
1.83 183 |
Vesting Calculation 1.1
067
[ o [ 1 7T 2 1 3 1 4 T 5 [ & 1 717 T 8 1 8 1 1]
14741.32
8901.71
5359.82 5350872 |
321155 321155
1908 55 1908 55 1908 55 |
Option Valuation Lattice 1118.25 111825 1118.25
63591 63391 635 .91 £38.91 |
34523 34317 34817 34817
183.29 181.29 176.74 171.83 17183 |
95.59 92.29 86.87 7893 54.83
[ 4598 4599 4155 3511 2450 000 |
2248 1943 1526 925 0.00
8.91 6.52 349 0.00 000 |
275 132 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

Figure 68 — }¥EFfEE D = — VA7 3 D ESO DFLEY —/LF v b DOFER

W= T 104 VI NAT v a OB EINNA—=Y T Ny =T



7 AV J v ESO &Ry EciE D FEITDIR 5\

ZORFREX, EO XL TS REDOFEITORDEENDOY VT T T4 ¥ —BRoTICE £
LD, FTEDLIITLTHARAZ LEEDY A R Figure 69 (FEH SN TWAHHIRET 7 A Ve
ESO H 3@t DR S HE & AT v 71, ZOFRETIX 100 1B I NE LI)ORICHERATE S
DONERRLTWET, TE (&, FAiffl &F T TT N, IE (X, 5%, RIS R N7 A 7 ik X5
DEEITHERMEZ B2 25512, F7 v a O RENICFEIT SN EEERE L TWVET,
IEV X, MEFIfEER, 721X 7 7 v 2770 MIBRERIN 2 WAFEH IV LICHEH
LTLIEE, RARIT, #50Fi O FEATOEEELIL, PIAT v 7 0 & 1.85 OFHET 2E &
NI AZ LDEHY A S ETERRSINTWET, ZHid, 1.851%, 0 B AT 7 100 £ TH
FTORTHEMANETDLZEEXZERLE s 3, /o, #RiE. ESO Y —/LF v (Figure 70)
THER SN ET,

B Figure 60 - 2 —EEmnTER = [ Bl [
I7ALE LT H)

J#2k  Employee Stock Option with suboptimal exercise multiples.

AAEL i B [} Rrbs 2 T2
Suboptimal ~ 1.85 0
WIFHEATETEE () 100 YRS P L—h (2) 5 |*
EZER G 100 BLEEE (%) 0
FhAFEE (SFFE) 10 FSFU0T1 (%) 10

T AT 100 *£Tal AU EMETY

FSpFEr b AT TR R ChA R L) i1 - LA T gl D5

HE: 1, 2, 10-20, 25

e SR WP T AN i I 9 R W
Max{Asset-Cost 0) I L &=
i Te RRTE Lo |y 3594 0.55
BRREFAUA, 3594 3.33
ZEI 0T, 315.94 0.59
ZEFAAL 39.94 3.45

P Max(A=set - Cost, 0)

oHRE — FRIR T (REECR TR T s
|F{Asset ==Suboptimal Cost, Max{Asset-Cost, 1), OptionCpen)

hAAL A7 gl 364283

I Max{Assst - Cost, OptionCpen)
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American Options with Suboptimal Exercise Behavior

— Assumptions — Intermediate Calculations
Stock Price (%) $100.00 Stepping-Time () 1.0000
Strike Price (3) $100.00 Up Step-Size (up) 110562
Maturity in Years () 10.00 Down Step-5ize (down) 0.8048
Risk-free Rate (%) 5.00% Risk-neutral Probability (prob) 73.09%
Dividiends (%) 0.00%
Volatilty (%) 10.00% - Results
Suboptimal Exercise Muitinie () 1.85 10-Step Lattice Resuis $35.14
Generaiized Black-Scholes $30 04
— e 100-Step Binomial Super Lattice $36.43
————— Binomial Super Lattice Steps 100 Steps ¥
Main Menu 10-Step Trnomisl Super Lattive | $37.04
W Trinomial Super Lattice Steps 10Skeps ¥ |
271.83
24596
22355 32255 |
201.38 201.38
182.21 182.21 18221 |
Underlying Stock Price Lattice 164 87 16487 164 87
149.18 14918 149.18 14913 |
134.99 13499 134.99 13499
122.14 122.14 122.14 12214 12214 |
110.52 11052 11052 110.52 11052
[ 10000 100.00 100.00 100.00 100.00 100.00 |
9048 9043 9048 9048 9043
8187 81.87 81.87 81.87 8187 |
74.08 74.08 74.08 74.08
67.03 57.03 57.03 6703 |
60.65 60.65 60.65
54.88 54.88 5488 |
49.66 4966
44.93 4493
40.66
3679
17183
145.96
12255 12255 |
101.38 101.38
90.05 88.34 8221 |
Option Valuation Lattice 7947 7644 5375
59.55 65.67 58.70 49138 |
6048 5599 48.92 3986
5222 4736 40.34 31.66 2214 |
4478 39.95 3294 2475 1539
[ 3814 33.10 26 65 19.11 1070 000 |
2737 21.36 14 61 744 0.00
165.99 11.08 517 0.00 000 |
835 360 0.00 0.00
250 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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MRREEZMED 7 A Y 1 ESO &A@ THE DR 5 &

RIZ, ESO & HEFIERE & S Bel D FATORD TN H Y £97, ZiL, EFLod 2 SOBIFED
SERIC LB E £ A, E7-. $9.22 (Figure 71)DfEH1%, Figure 72 (i J S TWABIFEY 7 A
IV 1 ESO DFEFIEE T AR DOHES FEL )W THFERSITVDEEIC, ESO DY — /L% v M & L

1 Pl WP M 3 T s v P W

L MaseAsset - Cost, OptionOpen)

COptionOpen

I OptionOpen

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

oRfEL — R RET (OF S e AR T E R RS

THERINE T,
' Figure 71 - E—EEBIET R =RRCIN X
T7FILE ~NLT(H)
4 F  Employee Stock Option with vesting period and suboptimal exercise behavior.
HARL FEETE [} Frfe Aot
Suboptimal 1.1 0
FAETHEARIEE (§) 20 YR = b—h (1) 35 |*
EEEHE 20 BoEEE (%) 0
B (SRRE) 10 FBZFUT (%) 50
BFATY 100 " gTEAAHLEMETY
Aol Pr b AT e F ISR ChA AL 51 — 4 2P D
0-39
Pl 1, 2, 10-20, 35
e — FAIR L R RR R oA
Ma(fsset-Cost, ) IR L =
HFEeh- - )LE 12.87 6.97
: RRREF A 12.87 828
i 2B -0ET 1287 696
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American Option with Vesting and Suboptimal Behavior

r Assumption: r Intermediate Calculations
Stock Price (3) 520.00 Stepping-Time (dt) 1.0000
Strike Price (3) 520.00 Up Step-Size (up) 1.6487
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%
Volstility (%) 50.00% [ Fesults
Suboptimal Exercize Multiple () 1.10 10-5tep Lattice Reszuits $10.61
Vesting in Years () 4.00 Generalized Black-Scholes 512.87
100-Step Binomis! Super Lattice $9.22
‘m‘ Binomial Super Laftice Steps 100 Steps :
e——— 100-Step Trinomial Super Lattice | $9.43 |
Main Menu Trinomial Super Lattice Steps 100 Steps :

Anallze
2068.26
1800 34
1091.96 1091.96 |
6231 6231
401.71 401.71 40171 |
Underlying Stock Price Lattice 243 5 243 5 243 5
147.78 147.78 147.78 147.78 |
2963 2963 2963 2963
54 37 54 37 54 37 54 37 54.37 |
3297 3297 3297 3297 3297
| 20.00 20.00 20.00 20.00 20.00 20.00 |
1213 1213 1213 1213 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 0.37 |
0.22
013
2948 26
178034
1071.96 1071.96 |
642 31 642 31
381.71 381.71 381.71 |
Option Valuation Lattice 223165 223 65 223165
12778 127 78 127 78 12778 |
7032 6963 6963 G963
37.93 34 37 34 .37 34 37 3437 |
2017 17.55 12.97 12.97 12.97
[ 1061 2.97 6.85 6.32 5.16 0.00 |
4.55 3.50 298 2.05 0.00
174 1.37 0.82 0.00 0.o0 |
0.62 0.32 0.00 0.00
013 0.00 0.00 000 |
0.00 0.00 0.00
0.00 0.00 0.00 |
0.00 0.00
0.00 0.00 |
0.00
0.00
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WMRWEZA T D7 AV I ESO, #rmBEITHITED.
77y 77y MH. ROREE

Z OBFIFEIE. Figure 73(fH S I-BIFE T 7 A /v ESO DFEFIEE, 77 22 70 F #5050,
KD TERARISNTNDRRIZET VN TRIDER ZEHE LT, ZHUX, A7 a V03 EFIE
E S AU, VEEERA M TAEMNA K 0 b mWE S RE O BIEZ EElo 72 B, AT g TR
(A BERNCATIE S ET, MRS SN THRBMEEZBE 2 i, MR EH DN
FELEGAORATHE S, SbRTNEAS T v a i3t —7 v afErsh s, Zhid, &
MAT v TN EDOREDMEFHERTHD Z EE2ER L TWET, KEIC, EEEN HE
Pl EMIRI R ICICA T v a v 2R T 5 &, HERIMEELRIDORFE TR TOL T a VRS
LTLEWET, ZOFIRETIE, LR E AT & DB ORNZEFK L, ESO OV —/L
X v b (Figure 74) CHRERZ MR T D HENHKE T, FFEOTr —ATIE, MO ERERINET,

B Figure 73 - & EEEIETER =
IrALE ALTH)

J72 1 Employee Stock Option with vesting period, suboptimal exercise behavior and forfeiture rates.

HAshL FRLERT il BERSA T
Suboptimal 1.8 0
W HERTEE (5) 100 YRS FU— L—F (%) 55 | [ForfeiturePost 0.1 0
ForfeiturePre 0.1 0
EEEHE 100 BRE=E (%) 4 DT 0.1 0
R () 10 ESF0F1 () a5 |*
EFATYH 100 ° eThAALEMETY
FSah T b AT R RIS Ch AR LS B N A T g AN )
0-39
P 1, 2, 10-20, 33
A — PR S R e e
Max{Aszet-Cost 1) IR L &=
il E R [P g 3745 28.11
: BER= T A 43.20 36.50
e e 23 —OE T 3744 28.11
AT A 4333 36.74

R A R M o P e P W

|F{Asget >=Suboptimal "Cost, Max(Asset-Cost, 1), IF(Asset < Suboptimal "Cost, o
(Forfeiture Post"D T*Max(Asset-Cost Oj+{1-Forfeiture Post "D T OptionOpen), 0) DAL AT 3L 261821

I Max{Assat - Cost, OptionOpen)
oL — FAE T I S b T RS R
(1-Forfeiture Pre*DT)" OptionCpen

T CptionOpen |:| EE TR ER
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Customized American Option

 Assumptons

Stock Price () $100.00

Strike Price () $100.00

Maturity in Years () 10.00 Resits

Risk-free Rate (%) 5 50% Genearalized Black-Scholas $37 45

Dividends (%) 4 00% f00-Stap Super Latlice $26.18

Yolatitify (%a) 45 00% Super ! affice Steps 100 Steps ZI

Subaplimal Exercise Multinie () 1.80

Yesting in Years () 4.00 W

Forfaiture Rate (%) 10.00% —

Main Menu
Analxze
 Additional Assumptions .
N ) Please he aware that by applying

Year Volaillity % Year Riskfras % mulfinle changing volaiiifies over lime,
10.00 45.00% 10.00 5.50% a non-recombining latiice s required,
10.00 45.00% 10.00 5 50% which Increasa s the campufation fima
10.00 45.00% 10.00 5.50% significantiy. n addifion, oniy smaller
10.00 | 45.00% 10.00 5.50% lattice steps may be computed. When
10.00 | 4500% 10.00 5.50% many vaolatilifies over lime and many
10,00 | 45.00% 10.00 5.50% laltice staps are requirad, use Monfe
10.00 45.00% 10.00 5.50% Cario simulation on the volafilifies and
10.00 45.00% 10.00 5.50% run the Basic or Advanced Cusfom
10.00 45 00% 10.00 5.50% Opfion module instead. For addilional
10.00 45.00% 10.00 5.50% steps, use the ESC Funclion:
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