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B64. As discussed in paragraphs A10-Al7, closed-form models are one acceptable technique for
estimating the fair value of employee share options. However, a lattice model (or other
valuation technique, such as a Monte Carlo simulation technique, that is not based on a
closed-form equation) can accommodate the term structures of risk-free interest rates and
expected volatility, as well as expected changes in dividends over an option’s contractual term.

A lattice model also can accommodate estimates of employees’ option exercise patterns and

post-vesting employment termination during the option’s contractual term, and thereby can

movre fully reflect the effect of those factors than can an estimate developed using a closed-form

model and a single weighted-average expected life of the options.

>Statement of financial Accounting Standards No.123: Share-Based Payment (revised 2004) paragraphs No. A15-A28.
7
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The Black-Scholes-Merton formula assumes that option exercises occur at the end of an
option’s contractual term, and that expected volatility, expected dividends, and risk-free
interest rates are constant over the option’s term. If used to estimate the fair value of
instruments in the scope of this Statement, the Black-Scholes-Merton formula must be adjusted
to take account of certain characteristics of employee share options and similar instruments
that are not consistent with the model’s assumptions (for example, the ability to exercise before
the end of the option’s contractual term). Because of the nature of the formula, those
adjustments take the form of weighted average assumptions about those characteristics. In

contrast, a lattice model can be designed to accommodate dynamic assumptions of expected

volatility and dividends over the option’s contractual term, and estimates of expected option

exercise patterns during the option’s contractual term, including the effect of blackout periods.

Therefore, the design of a lattice model more fully reflects the substantive characteristics of a

particular emplovee share option or similar instrument. Nevertheless, both a lattice model and

the Black-Scholes-Merton formula, as well as other valuation techniques that meet the
requirements in paragraph AS, can provide a fair value estimate that is consistent with the

measurement objective and fair-value-based method of this Statement.

However, if an entity uses a lattice model that has been modified to take into account an
option’s contractual term and employees’ expected exercise and post-vesting employment
termination behavior, the expected term is estimated based on the resulting output of the
lattice. For example, an entity’s experience might indicate that option holders tend to exercise
their options when the share price reaches 200 percent of the exercise price. If so, that entity
might use a lattice model that assumes exercise of the option at each node along each share
price path in a lattice at which the early exercise expectation is met, provided that the option is
vested and exercisable at that point. Moreover, such a model would assume exercise at the end
of the contractual term on price paths along which the exercise expectation is not met but the

options are in-the-money at the end of the contractual term. That method recognizes that

employees’ exercise behavior is correlated with the price of the underlying share. Employees’

expected post-vesting employment termination behavior also would be factored in. Expected

term, which is a required disclosure (paragraph A240), then could be estimated based on the

output of the resulting lattice.
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A27. However, if an entity uses a lattice model that has been modified to take into account an

option’s contractual term _and employees’ expected exercise and post-vesting employment

termination_behavior, the expected term is estimated based on the resulting output of the

lattice. For example, an entity’s experience might indicate that option holders tend to exercise
their options when the share price reaches 200 percent of the exercise price. If so, that entity
might use a lattice model that assumes exercise of the option at each node along each share
price path in a lattice at which the early exercise expectation is met, provided that the option is

vested and exercisable at that point.

A28.  Other factors that may affect expectations about employees’ exercise and post-vesting

employment termination behavior include the following:

a. The vesting period of the award. An option’s expected term must at least include the
vesting period.

b.  Employees’ historical exercise and post-vesting employment termination behavior for

similar grants.
Expected volatility of the price of the underlying share.

d.  Blackout periods and other coexisting arrangements such as agreements that allow for

exercise to automatically occur during blackout periods if certain conditions are
satisfied.

e.  Employees’ ages, lengths of service, and home jurisdictions (that is, domestic or foreign).

5715 Mmon»nn WR ,SFAS123R 7y wapiw msonno) myd 1o ORN DY MPTNNN Yy Doanna o oy

TNNTINNN NIN (customized) MYIN DRMNM MDINAN NVIN DTINY NN PN MPONRNY 3N 0NN NYIN
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TPRNAYN NPPND TOMN YN 2005 IRND ,NIWIOUN .OINIVININ 7P TOIM NN NIT MNINND DY IINN MNUN
JFRS -y US GAAP mwysnxa oownt (IASB) momindy»a nonnawn nypnd 1omn ym (FASB) nonp»nn

NPIYNN DPANDIINN THID NPXNRN OV NN MWD NN NPPIY ,NNRNNA

05 1w Mo 7 (FAIR VALUE) 7y mMw?7 ORNIWNN 191NN D210 MIPD 7NN N7 aWinn 1 9>10)
DOV DYTTSN NYYI ,XNT IN DD NDINT I IPN TN GN GUNRD I8N0 DINPY NN 101 PaY NPOYa 10n»
INOIN NN NOWND YPAN T 91 NPLINTIN MDOIN MTYN DI NN PIAD 19IND DOPIN PINIPNT 19N
NN MY AW ,NNIN/MDIIND DY : NI MY ¥IZWN NN YIDY OT DY ¥aP) N3 MY .1PYOYON
S¥1 INDN TPSNNPNN DN DIVOIWN DIPNYA YIPI NN ONVY XD ,NDIN NYONRIPN NOYDI0ON MINNONN PN

(At arm's length) "xI INPY NN 12N HY PONNA NPLY ©D1
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DXVIMNON DY NPTIN TIT NPY 7P 91N IFRS -1 »pn nonon NXXIND 9N 0YNMIVNRYND DMPWN ThX
MINYPT TNI2 NPIN PO, PN OPYIND PIN ONY ,5WND 7NN ONYY DD VIHPRNAVNN NaY’a DY
MIINDIA 2900 MYT Jpna ,SFAS123R >NipranN mNavn jpn v 295 (ESOP's) 0721y9 nysoN
1PN nysn 409A - (mrpINRD NN M) IRS -1 55559 51,24 19010 mnnavn Jpno nysna IFRS2
PPN .2006 XM 1 0»Nn N9M LIFRS2 »mindyn ypn Yy nooian nyn 001an 0w - 24 99010 MXNIVN

12 IPNN NONN TN TY15>waN 07V) (Vested) 2005 DDA 15 -1 DY INKD IPWNINY D1DINA DXPYIN DY SN
NP NPINNWNY DMPY DY

TO9N NN NITA NINSIN DD DI NNV NOW NTIIVA NN 79D DYTAIYI NPNNIN YN DY NPDVPIVNN
19 DYT2IYD NPNIN MXYPNY MINN NPINNY TV ,WINdHNN 0P DIND INY 7PN ONDY 9290 TIV INKRN
NNSPN NPION DY DY DIND MOPIVN MNAN PY [ NNYN NINNIVNN NPNY INNRD , 01 . MIXHIND 107D
VI NADINY XN NPINNN NNN .NPIVAR NPVLITIVD XD NINND MNHNT NN N2 .DITNYY NPNNN
™MN Y TTHNN INY DMV DOYIN PYNY 2N NIANN NP PHNY TD ,INWYD NN TTHY NP XNn
NADN NINN . WNIN YAPIIV 7I1DDN NOYN YINN NIDINY N NINK NN 7901 TINID 101D NPNINNIY

DTN NN TOD NYIN NIINN DX P MWD NPNNINRNY N7

HOYYN MIYAR NP RO NPN 00N .DONOVPPTY NIVN ORYN ,DXTIIVD 972 DOPIWIN NININD AN
YAND YY DMV D TT0) ,0NTN DIAPI WAPNNY DMWY DY PIND MNYN IR PONN 19N TYTID
Y192 ,05PNN DMNNN DYPWINN DY PIND DMV DI02 DY NN ION INNN

PIYNN

Closed-Form 00 0971 :NINAP MNYY DOPONY 113 WX NPSOIN MY NOIWND DY TN 1900 DIN»P

o0an Y1nn o (Lattice Models) nwa »o1my Black & Scholes 510 wn ona ywpn 9w (Models)
NYTIHIMPIND DTN

Myron Scholes ,Fisher Black >y nms “wx ,Black & Scholes ST 7m0y D mon ooTinn wN12

MIN LNPNNN NNHND NP2 HDIPHRM NN NN W L1973 mva NHYNIY 0019 Robert Merton -
MMV NN NIVONND NPN 1991 DNOWP RNDNN ,TPORND WYY M DIV 1NV 1T DN DTN DY )1n
9PNN THND DMIVNIAN

1o Black & Scholes 57115 ©na 9n» DXwny 01N MNPINND DTN INA 2NN DTIND D NI DTN
TNND DMV MPY DIVANND) DY YAV SINN PNIYNL DININ 19D) 7MVINN Y’ DY NYOXWA D»NIY
,19VIANN NAOPN INRY VIPN ,(Vesting) NHWIANN NAPN NYAWN IN/ JPNN NMVD 1IN NOY : D NOPNN

YN DHPINNND DIYHD INY DOVYPI TN DXIN0N DN NWIN DTN, THND NIV NPNNRD DY OTPIM vIndn
SOYTNYN NINDIND IXIN
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VIV I, MNNI MOLIYI NPSIMN PN ,0IDN IR/ NHYIN NOHPN MDD 1PN MPIIND NPSIND NN
24 7901 MXNAVN JPNY NYNN D P8 v Black & Scholes 10 N NPSOND MNY NOIYNL DOW»D NNaD
MNNIVNN NPNA WITD OXNNA .Y 9TNa viddvwn IR 0Mwany IFRS2 »mind»a »905 Nt jpm
S YAPOTO, NPNNIND MV DY DOWAYN TWN DINWN NYY Navna 8an Black & Scholes 51 ,0»0mon

; TPNIIND DY WINMIN NN .

; ©Y02N NN HY QOIVN PNNN .

; TPN9IND PN TYN ]

;i PO 0N T WY ]

;7PN NNXIVN SV 1pnn NV /(Volatility) npnTin ]

; MOANN TYTITN WY ]

9295 VNN DINAN DIDINN TAN YD DNMNND WY NPSIIND MY NIWN TNSY

952 NPNNNI NNDY NIV IMNN DY DD ,NPNNIN NN OO TN 170 NmT1a Black & Scholes 51in
MIPNDN 1OV ,PND 1INRY DI INMN Y OONYNN 112X ND DI MY .NPMNN NMDY XOD Ny Y53 1151091 Ny
D01 DYN DXPND RY DXOIVY T IR PNV DY NN IT T DTN J9INI DN NN WNINY NIYVANRND

(MNNLA NNNKN MM NN D NOY) DIINN I 3NN NPNPIL NMINNDNY NMNNVI NNNY

TN NAMPN TIN Y39 102 NNDY D5 NY DYT2IWN 1P ,PVITNY MIPND MIDN PO DYTYD NPNNN
NPNNND , 1T . WNND DD DPNX DITIWN 199NN DNV YAIN TY DOMWI HY 0T P97 MMIDN JD qOND
SY NOPN TYNI JWNNY IN 11AYND I NY 1OV ,PVIYNY PN YNYY D1 dNDa D) 10 DTN DYApHY
INDY RY TN JWNHNY NN 1OY ,NY200 MPND MDY D3 10 1910 INRY .MNYNIN DNY YIIN TY D»MYI

N2

y¥25 PN IFRS2 ymND»2 5905 MPT JPN9Y 24 19010 MINNIYN 1PN NYNND DRI YY) MY NNYIS 3 DY
N) NNPONN NIVAYNN DTN DHYNNY ¥, NINT TIND .DYTYY NPXIIN DY NNION IN MPND OX PI2 ) 9D
Non

Yo v oy Black & Scholes 5792 wnnwnb (1 : 0% N92N2 D»NNN DX2X090 MY NOIWND 200 1INND

DN TYNY 7NN VNN DY MISPND YINMD MIINDNN NN TINRY (2 ;9810 DYNN TN JTOIND v
(3 ; Y10MNY MMNIANONN NN DPYNN PIINRD INPITINID 995595 70120 HTIN2 vHRNYND -7INRY .INNY
Sy 19002 WHNWNY (4 .¢1000 NADIN DY DNDN 959500 YN 19010 NN TUND NYNMINND NINOIND YD NNONY

0¥ XTI J2 DY) ¥IN N5 MINd NXp (The Auction Approach) 19910 N . PNHNN NN WIPY TN

12
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152 DNIN/ITHN DIINN IWN NPXNIN TN NPONA ,PIva 1oNY Zions Bancorp NXon AN NN D01
NPINND ANON 10% DN ,OWNY T 0TIV NPININD YANIN DXTAYN HY DIMINN DONN NN GpYn
10% N2 OXIMINN DXRN DVAPN 19992 1IDMIYW NPXNIND MHYA IN IN ,1OWHYN MY DOVNNN D170

TPYWIOUN NMIYA MN8N TIYD INYN DMIPINNN

THAN NN MYIT MYTN NP INNRND NPIND OHYA DY DYDIVINN DIDYTY DN DITIYD NPNAIN YAND
YNINN 1IN DIDTN -NIND NPININRD NPV DY YOI PIYNY YII2 WNINND 51910, 01PN Y1 .pwn PHnn
;DN NIV I D TNNY 109900 KXY IN DMNIYIN PIVN 197y DXN NYNYN NONWYI .MYNINND NPNNND TWUND

PIND PNN I ,NTANN DY PN NN DI23D907N DI PYINN D NN DPYN PIYN 209y 0P ,0030 7w MY
MY, TTNN .TA92 NPIND SHYA DY MISYN NN NN DX GPYNY DTN DI DY DPON 1% INKD M Pva
SN NN .NIANN DY PN DX DX2307901N DXPYWINN YD NN DAPWN DN PIWN 19 ,NMNT , 090 ND pw
D NN DOV DN DY OONY NN 170N NN 7NN WY NPIND DY DY 2SN NNN NN AWND »T1oa
YAND NN O9ID PV ONY D MIND DM ,ANT NIND .DMIITNN MNY NN DD PIwn 0 D NNNY Ao
NN DY PV YT NOIWNN OPY DI 1OV DYTIIYD NPNDIN YN Y20 PN NI .NIIND NPIRNY NDND TDINOIND

9N NYNNN
YAND PAIYNY NVONN YAPY NYID NN ,HWND .27NINT TIND NNM NYOIN NN (Backdating) Tay>71a Tanon
DY NN TAYTI TIRNY 190 INNDY $50 NI 72N PNN YR DN 30 -1 DY 79027 DTV NPNNIN

.$42 7PN TINN 1NN YR DMANA 3 -5 NPIWNN

: Backdating quinn PN Apnn TINn 90 o0

Abnormal stock returns around ESQO grants

3%

2%

1%

0% -II _LI-III'_I]_IIIIIIIIIIIIIIIIIIIIIIII rmrTTrTTTrTTT T T TTTTTTTTiFET

o, 10 R 0 R 20 - 30

-2%

-3%

4%

-5%

Dray relatve to option grant

------- 1993-18%4  ——— 1995-15%8 ——15%%-2002

www.biz.uiowa.edu/faculty/elie/backdating.htm : mpnn
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Black & Scholes 91 5w y»mnson .3

991 0 12Y MO I (FAIR VALUE) 7100 sMy” ONNIVNND 191NN DY MIPY 710 MY awinn
PIND DOV DYTTISN DWW ,NNY IN NYDN NNN SIDINN TS GN TWUNDI ) )INTID DNPHY N8N 1010 Pav Npoya
D957 MONIN IR NOWND Wpan T8 YD) NPVINDIN MDOIN MTNYN D5 NN PIAD I9INI DYPIN PONIINT
PV AWM MOYN AW NINMTIZMDIOND Y : NPT MY YIDYH NNNI YW T DY ¥ap) DY MY
D02 DY) NNDN TPYNTNAPND DN DIVIIVN DOPNYA YIPI PIN ONY 3, NDNN MONIPN NDIIN INNONN

(At arm's length) 71879 NNPY NXIN DN HY PONNA NPOY

DXVMNIN DY NPTHN TIT NPY N 9INY IFRS-n »pn novnon AXSIND 9011 0OYMYNYNN 0M»PYN TNX
D»DI1Y (NPIIPNNM DI0II) DXPYINAD NN ONY NP NI,/ N MY DIDAY PIPRNIVNN DAY’ DMWY
9901 Y910 ,NHN PO ,PYINT NIMDN) DIXVWN DI (1D NPXMIX ,2IN MIONX ,TIY M), NN D)

172NY %12 PN VIVH DXTIWN MY NN ,NmNTY (Embedded) 10> oN1wnn 01119 OMWIN
M ONYAINNNY v 0N Y FORWARD »non oy nhina npinndy Yopy mdow nHng pngd , moNIw
mxMavn MNpna ,JAS39 -1 TAS32 0»mINDYa MINNIYN NPNI L22 1900 OONIY MNNIYN PN NTIY 29D

JFRS7 »m18932 %995 M7 1pna) SFAS133 -y SFAS157 o»Np»nN

. Fair Value Hierarchy 1y5 y2yp °SFAS157

"(...)
21.  In this Statement, inputs refer broadly to the assumptions that market participants would use in
pricing the asset or liability, including assumptions about risk, for example, the risk inherent in
a particular valuation technique used to measure fair value (such as a pricing model) and/or
the risk inherent in the inputs to the valuation technique. Inputs may be observable or

unobservable:

a.  Observable inputs are inputs that reflect the assumptions market participants would use
in pricing the asset or liability developed based on market data obtained from sources
independent of the reporting entity.

b.  unobservable inputs are inputs that reflect the reporting entity’s own assumptions about
the assumptions market participants would use in pricing the asset or liability developed

based on the best information available in the circumstances.

% Statement of financial Accounting Standards No.157: Fair Value Measurement (September 2006) paragraphs No. 22-30.
14



22.

24.
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Valuation techniques used to measure fair value shall maximize the use of observable inputs

and minimize the use of unobservable inputs. (...)"

To increase consistency and comparability in fair value measurements and related disclosures,
the fair value hierarchy prioritizes the inputs to valuation techniques used to measure fair
value into three broad levels. The fair value hierarchy gives the highest priority to quoted
prices (unadjusted) in active markets for identical assets or liabilities (Level 1) and the lowest
priority to unobservable inputs (Level 3). In some cases, the inputs used to measure fair value
might fall in different levels of the fair value hierarchy. The level in the fair value hierarchy
within which the fair value measurement in its entirety falls shall be determined based on the
lowest level input that is significant to the fair value measurement in its entirety. Assessing the
significance of a particular input to the fair value measurement in its entirety requires

judgment, considering factors specific to the asset or liability.

2 NNT DO PIV VVINND PNNY VO ,PITPNL MN ,NIYRIONY TN

Level I inputs are quoted prices (unadjusted) in active markets for identical assets or liabilities
that the reporting entity has the ability to access at the measurement date. An active market for
the asset or liability is a market in which transactions for the asset or liability occur with
sufficient frequency and volume to provide pricing information on an ongoing basis. A quoted
price in an active market provides the most reliable evidence of fair value and shall be used to

measure fair value whenever available, except as discussed in paragraphs 25 and 26.

PPY IN PY 19INT DOYRNVNN DN D1 NIY MY X170 ,IN0DNY DMWY DPX DITIIYY MIN9IN 2IND) INND

28

SYIPOTY,PPY IN PY 19INT DXINN PIY NN

Level 2 inputs are inputs other than quoted prices included within Level 1 that are observable
for the asset or liability, either directly or indirectly. If the asset or liability has a specified
(contractual) term, a Level 2 input must be observable for substantially the full term of the

asset or liability. Level 2 inputs include the following:

a.  Quoted prices for similar assets or liabilities in active markets

15
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b.  Quoted prices for identical or similar assets or liabilities in markets that are not active,

that is, markets in which there are few transactions for the asset or liability, the prices

are not current, or price quotations vary substantially either over time or among market

makers (for example, some brokered markets), or in which little information is released
publicly (for example, a principal-to-principal market)

c.  Inputs other than quoted prices that are observable for the asset or liability (for example,
interest rates and yield curves observable at commonly quoted intervals, volatilities,
prepayment speeds, loss severities, credit risks, and default rates)

d.  Inputs that are derived principally from or corroborated by observable market data by

correlation or other means (market-corroborated inputs).

Adjustments to Level 2 inputs will vary depending on factors specific to the asset or liability.
Those factors include the condition and/or location of the asset or liability, the extent to which
the inputs relate to items that are comparable to the asset or liability, and the volume and level
of activity in the markets within which the inputs are observed. An adjustment that is
significant to the fair value measurement in its entirety might render the measurement a Level
3 measurement, depending on the level in the fair value hierarchy within which the inputs used

to determine the adjustment fall. .

9N PPY IN PY 19IN DIYMY DO DYNHNYANN ,DINY DIDTIN MIWIN MIXXIN OPN OWHY MY M1 TH 2N

30.

SYIPYTY,PPY IR DY 19INT DN DIV ONN)

Level 3 inputs are unobservable inputs for the asset or liability. Unobservable inputs shall be
used to measure fair value to the extent that observable inputs are not available, thereby
allowing for situations in which there is little, if any, market activity for the asset or liability at
the measurement date. However, the fair value measurement objective remains the same, that
is, an exit price from the perspective of a market participant that holds the asset or owes the
liability. Therefore, unobservable inputs shall reflect the reporting entity’s own assumptions
about the assumptions that market participants would use in pricing the asset or liability
(including assumptions about risk). Unobservable inputs shall be developed based on the best
information available in the circumstances, which might include the reporting entity’s own
data. In developing unobservable inputs, the reporting entity need not undertake all possible
efforts to obtain information about market participant assumptions. However, the reporting

entity shall not ignore information about market participant assumptions that is reasonably
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available without undue cost and effort. Therefore, the reporting entity’s own data used to
develop unobservable inputs shall be adjusted if information is reasonably available without
undue cost and effort that indicates that market participants would use different assumptions.

Inputs Based on Bid and Ask Prices."

MNYM INND .29 VNN NIRN NV NITH DDA DY NOVW TIVD MM NIANN 2N NN PNAY ¥ NTIaya
Y DT NPNNIND OINT DINIAND NHYA TPNNN PNND VIVIY TTYN DY PIYI LVINN PN D DY 591N
DTN YIDY 2DWNN SLIOUN MNYN MITH DDA DY DT NPNNNX 2N DV HHIHIN MNYN IR TINND
NN NNIYY NN YN TIDY MNINA NPV .NIDNDN TID> NININ DIDA Y PIY O, 03T MAIIAN MM ,DMNDN

TN 19IND PNV NINSIN

299 MYN TN Yo yp ,IAS39 -5 A48 yo

"...The best evidence of fair value is quoted prices in an active market. If the market for a financial
instrument is not active, an entity establishes fair value by using a valuation technique. The objective
of using a valuation technique is to establish what the transaction price would have been on the
measurement date in an arm's length exchange motivated by normal business considerations.
Valuation techniques include using recent arm's length market transactions between knowledgeable,
willing parties, if available, reference to the current fair value of another instrument that is

substantially the same, discounted cash flow analysis and option pricing models..."

(M9YNIY PP IN MBNT) NNYT INIITIND DY MODIAND 1910 TWUN NPINN MNY NOIYNY M2 MOVOW MNP
5w »mynn 971nn ,(C-R-R) Cox , Ross & Rubinstein Sv »m>an S7mn ,Black & Scholes 57 0o
nyexaNM N2 Finite Difference Method nn5nn »onn n»ymnn mvrw 191 Monte Carlo Y1n ,Boyle
VININY N0 NP L(MINPINN MINIIN) TISOIND YN TUN N9 HY 0P 951 vindnd Y51 vindmd nunmn
209 MNY NOIWN TNSY wHnNWND ¥ N2 NITINDD L,TO00 NN PN TUN TIHIND TINNIND DY DTN

(NPNIVIN 100.5) 113520 HTINA VI NPN MININ

910 AN INNN OONY 9D (NPNDIN MDY DMDINY DTN TIYY ¥ 0 yap TAS39 yIND»2 MNNIYN PN
PN IUNI IV PNND DXNNA YNINND WITI TIYYN 2089 PIY DMP AWK ) JPNN 22 DY )N 1IP/T09M NN
N NPXIN NNNND NN YIRNINN HTINN DI NNNND ODTIN 29Y 553 71T ,YNIN> PIYYN D3 PV
DVSOND NNHNN DINNA TIT XN awN) ,1973-1974 DMV ToN1na ooMo Ynn .Black & Scholes Y1in

.DONDY0N NN TN NPXNND NN IINNN DIPNYA DMINDN 1Y IDIND JY SNIND J9INA WD HTINN
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;S - 00210 D) PNN (1 : DMVNID NYINN DY TPIPND TPINND MY NN Navnn Black & Scholes nnon

NN NPNTIND ; ¥ — NONIN PNOX0N NION NN WY (4 ; T — vidnd Y930 (3 ; X — vindnn Pnn (2
NogERviivian Rvalp)

- 190 Call m»89N 'Y

C=S-N(d,)-X-¢""-N(d,)

VIOV NWYNY .PVITIODN THIORNDININ NNDONNN DY NNIN NNN NIIVNNN MIANONN MIXPNS NN N(d)

S0P 5NN (1-Q) -1 Q NPMIANDN YINOWY PINNN 1N MIINDNN NP

:da -yd; DY NN Yond

UND MV YN TIYA YPANY (MYPAN TYINT P71 WIDNY TINY) TORNPN WD IVNAN M%) NONTH TNEY
DN MY oMY 0.5 N0 (T) vy yorn 40 X0 (X)) winn »in w42 X0 (S) 07020 02 PPn

2WOINI) 20% NN (0') DY02N UMY 1NN NPNTINM ONIV 1WINT) 10% NN (r) N9YNIN PPN NION
.Oonwv

:dy -y dp AN AWM NYINN

2
ln(d'zj + [0.1 + 02} -0.5
40 2
=0.7693

0.2:/05

d, =0.7693-0.2-/0.5 = 0.6278

X e =40-¢7"" 238,049

C =42-N(0.7693)-38.049- N(0.6278) = 4.76

d, =
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:TINAN NN DX DX92PN 1N Put NYN9IN NN NN ON

P=X-e"" -N(-d,)-S-N(-d,)
P =38.049- N(-0.6278)—42- N(-0.7693) = 0.81

MNNNNY TYPN YTIND PNITIN OOIN ,TIT NXI9Y NNy 8O S w0 Black & Scholes S1n sy »95

MNNND DIXRNN DTINVN ONN ,NIRVYD N2W RN .AMPNN NP0 TAN YIDMD TN DY NPNNPN NPSNN
NPNPINN NPNIN

(Call) w57 nPNMIN HY 7712 NIPNAY VIO NN NVPNRPIIIN NPIIN NNNNY DIRNND IPN ITIND MNIPY 19N
NPN TPINN IR YIDINN PNN IWRD .DITITDT NNOVH NPN 7PINT VIR YIDN NN DY TIRPIININ
PINNY PPON DND TPRNPN PSR ONYY ANT TORPINNR Call 19X My IR DIHITT NHOYN

DY DIV NWNND NI NPNN NID TY NPNIND PIINND PTY MDINOIND

9 Yy .S-K 20 widnn Pnnd 10NN NN P2 NONN WIONN 9N 1950510 YOPNN IN NMY NN NYd
NIDN N2> NHDINA DY DN NN (NONINID) 1N PNYL DN NN ,MSNIN NNNNY DYNPNRN DOTNN
YPINYN YIANN NININ MIX YIINN PNNKD MY 7P 7NN PN DOPNYN YN 118N 1Y NNIN .

: 93P OVPNY HOTNYN TN DX MM XY S*(1+R)-K nyn

X

(1+r)

S— >5-X

952 NMINN DY DDIAND NYNAY YII55N MITPIN .NNPNN N TY TISIND PIINNDY PYHND PIYY MNIY 1NN
DNV YL 28N PNIYNA DINOIN TWNRD NNP NN .WIDOHN PNNHD MI12) 7PN YTNYN 7PIND NN YLD 2NN
PN PITY NIN OTNYN 1IN PNHN DY NOMNN .NI2IND P DNINN NYYNID TWINMIN PNND TN 10NN PPN
TPNOIND TIWY 1IN DHYW NPNY 912 KD PNIN TIV NN ,ODIN .10 NION NI NADIN PNONN 7NN
TN 0) TOY ONNNA .WIDHDN NN PAD STRYD 1NN PNN AYMIN P2 WI9NNN NP 1) 7O YTPNYN

S YNNNN PNYN YIDNNN NI 7 NN YT NYN

FutureOptionValue S5 X SS_x

(1+r) (1+r)

(2 ;mnwn vidn PNn oy NPRPINX Call NPSON NNNN (1 :5Tmnn DY MOS0 wnn NPo) Nt NN

(4 ; DPNPINN Put nYSON MNNN (3 00TDT NNOWNn 7NN AURD NYRPINK Call Do 9nnn
9902 NN NNNN (55 (DXTNYD NPNIIN) MPND JPIRY NPXIN NNNIN
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IUNIY ORI DTIPN NN .MNWN YN NN 0y NPXPIIN Call NN MNNPN NN INYRIN NYNN
NN DN (12 NOMNT) TN 1NN PNNRY PPN TPNNNI PIINNDY PYNNY IRTI Y1 vINMIN Phn
PNYI DDVYRN NONT .12 12IN IDON YIDININ

TPNOIND ININ 29 DY ¥ M .NON TY TPNAIND PIINND ONTI THHN XY NN WINMNIN PN IWRI ¥ NI NYd
220N NION N>2>INN NNIY N1 1IN VIDDN NN

2 9Y TINY YINMNIN VNN PAD STNYN NINN PN NONIN P YINN
A ~(1+ r)— X, ~(1+ r)~(1+ g)
:9Y TY MINNN TIVN
Sy—X,-(1+g)<S, - X,

PINNY ONTI T TNRN KXY LNION NION PDINHD DY NPT 128 YIDNN PHN IWNRIY MINID 1NN
PN9INY 0NN N Black & Scholes 571110 195 .90 07210 25w wnnd dNRTD 1IN OINYD .NON 1Y MISOINA
I PYN

TINY TP YTNYN MINND PNHD DNAY YAV 1IN DD D80 DN NNUNIN .TTIPI YNV WHTIY 1IwN
9 DN AW NITPIN ,NNIUN .TTHN WNRNY INTI THN KD 1991 NITPN NYOYN1 92710 OTNYN WINMIN NNN
PNN DXNYY WRIND DT 1> 121X YIDHN NN DNAY DMIPH P KDY MNVH WINI PNN DY DMIPHN Y
oY 0) JN MIXNY MMIN .NNMNDN DA OY NPV WIdNN TN 19NN VNN DY MINPNAD Yap) vindnn
A9ND NPENIVD

PPN oy NPRP NN Call nr8oN INnnY ooxnn WX Black & Scholes 511 v N0 nvpannn Nponn
DY VDN

TIND NNYT 7T MM .OXTTT NNROWNI NINN WK NPRPINN Call NPSOIN NN NN NMIWN NYNN

1IN 730N PNRY NI NYI .0 NIDN 1237 AYNINA 1IN 7NN PNHNY ORI ONPH NN .ONPN NINID
LDYTYTDT NPIVN APY AN YOP 7PN D) DAN P 1NN

E(Sl)zSO~(l+r)~(l—q)
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21PN WIDININ PN DI WIS

So ’(1+r)'(1_Q)_X
2PN DYDY NNNN WIANN 1D DY

S-(1—q)—i>=<5—x

(l+r)

GPTYY YNIND NOIND 1) XOW NI NNIIN DTV .7IDM URIND I NOR DXTITDTN DV NYaVNN nvynd
ST D NN AYPANNDN MIPONT THN IDINI WHNY XTI PP DN DYININ 1IN TPSNIND NN PPINND

LDYTYTT NNOWN NN IWRD NPRPMINN Call N3N MNnnd oaxnn N Black & Scholes

PNRY DXNMN NN .DNTIPN DMNY NNIT MNIN .NPNPINN Put NPSIN INNDN NN 7WOYN NY0N
2IPN TIND NN NYMND YINNN NI P2 YINN .10 NIDN N2 NONIN T2IN 1NN

L—S<X—S

(1+ r)

NYPANNN MPONN .NMPNN PIDD MOND SNTD TN NY NPNPINN Put N1s9INg 92170 IWNOW MK 110”)

DYRPINN Put nsax 1nnnd ooxnn N Black & Scholes 51 v non
NVINN PN OTDYY NVININ L(DXTDYD NPININ) MIPND IPRY NPSNIN NNHN NN TN NONN
STNY I PNYA OOTHTDT IPOINMY NNINDY DITITDTY MNRMN PR NPIIND NN .NPRPIIIN

JON DNPNNN NNNND 09NN N Black & Scholes

Black & Scholes ST .189INN YW MMPNDN 101N NN DITAIYD NPNNNID MHN DNMONND YWY NADN 1IN0

TINY TY OO PONM NPND MSHNRNY XON) DD NNIN DY DDIAN 11 NNIN OPIN.NNPNN NHOA WINM NN
NOW 19 TY ,MINY M0N ,DOTAYNIY MIVON 11AVNIA NIXIND ¥ NPND NN TPNDIND TWUND ODIN .WIddNIN
DPNAIND NN WHND 1IN NPNINRD NINX NIND MTWIN PR, NYPPIN TN TY NPXNIND NN PPINNY

O»NN TN VIV MWD PR 0110 NNaINa Black & Scholes 9712 winow mwyb 0n1a 9und 1o Dy
9710 Y5 NI AVPIANNDN MIPONN WINPT TY MNANN DN TIHINT VI MVYD ¥ NOX NYPIN TYIND TY O1HINN

(DT2Y0 NPNNN) MPND PRY NPINN NNNKND 0XRNN WX Black & Scholes

259 0) XIPY) NINND NN DIZIN NINNN 2257 NNNNA NPT NYI_NINDZ NN NNHNN NN TPYIIN NYNN

TTRY TINN NN NN NPXN IWN 172N TAS39 »0IND2 MINNIYN 1PN 9 DY (MDD NN ISOIND
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T0) MNP D PIN) TOIM NI DI DN NN MY 29D IMNX TIVYD) NIRDND NINNN 2297 IX IO DY

.Black & Scholes 9711 %95 N719NN 2997 DX INHNND NIINDING

NYINN DY 01503 NINNN 2537 NN INNND NI NMVIN NN DIMOYN NYIINA DT NINND NIN DN NN
100 NY) ,OoWnD .OHYWN Y52 MTOHNY NANY 2IPIN TIVN DIDDY NNT ININ D2 YIDININ PNN TUNRD NPNNN
INHNNT NI VIN . 2 77 PN NNX INY INDT 2P TIY 1 99 IWND ,0MYWN NYMINI NTONY 1IP) TV
NTIPIA ©X0DIN 0 PNH P TN TYIN NN NHNIN MISNIN 9 HY NNPN TWNI RPN WHN YW DIDON NN

M) PPN 9N NN, nwyny . (100-0.2 =) 20 XN ¥R 993 winn PR (100-0.2-2 =) 40 XN DONN

£ 2INN NMIN HY DVAYNNY DDIHIN DIPANNDN NN NHNIN NN

TNXY 9 NTOIYY NNX DTN INNN 2P TIY Y5 .0MIOWN YNNI ITOMY NN 1IPI TIY 5 NPBINY N
DMIOWN NION NNXY 791 NTOIYY 1IP DIPTNND XY NMINX DIPYN TN D51 .0MY DIMDYN NYINNIA NTHN IWN
T 1 PNHNY 9197 NN XN .IND 2373 TIY 1 PNHNY PMIVHD NN PPINNNY 1702 .0 PIa TN DOYWN
2399 DNMNNY 1N XY 12 DY .21P3 TIY 0.2 DY DIMDYN NYONIN PHN NDYYNY NXIN .IPN DIPYNL 1TV P
NN PHNND Y92 PYRIN DIVYNN DX NN 9197 NN PITNNT DMV NITI OTIIN DY NPNIN NYMIN DN MINNN
TPNNIN DO NNINN 199 MY TR NIN DNYY NYPON TN IWR NPNNIND NYYND 121TH OWNNN DIDVNN

L7110 MIPN NINY 192 NTOW

7NN 37D NINNN DI DNMNN TWUR YWINY DTN WINIY MYNNINI NN 7PYIN DY THNNND DTN DN
ooxNN N Black & Scholes 971 0 NN NWpannn NIpoNn . 1asy 191 MTNIVY NPSOIN NYIIND NI TANX
.10 AN NNPNY

DAY ININ DINNND 1N PR XD IWN 52010 DT 00 PRIIN 95 Yy Black & Scholes 51 wixw 295
SN, NNYRIN .TINN NPXAN TINNNA TN N2 MYINI MIYARNDT NN MOLIY SNY MNMP .05
VIDOY 7MUY OIRIIMS TINDY YDUNIVPN TIND DT N Cox, Ross & Rubinstein 5v »mi»an

.NPPODVLLOA NPY MHAN YY NDDIVN NADNN NPNOYV 1Y 07NN N Monte Carlo nysoILa

SV PND MY MNOIN MY D02 NIy Yy T2 (C-R-R) Cox, Ross & Rubinstein S »man Shnn
AVND (2 ;730 PNN DY NP NNANDM 1IN PN DY 1YDYY MIANON THINRD (1 : 027OY »NY DI .MOMN
.DNMIANDNN DY DOIANNA, NP0 NIDN N DY NNNXD INNN NYPIN PINNA TPXINRD TW NYMN NN

19193 .WTIN TIN2 20%-2 719 I 109%-2 M5YY I MWY NPRM @ 120 (S) DPA 1OPNMWY M1 NI WY Y
T PN I AN WM T2 NYPsY @ 110 5w (X) wimn pnn oy N CALL n»soN na v

Max{$ - X0} n nwnn 1wnn
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Sy=12041.1=132  C(110)=22

S,=120+0.8=96  ((110)=0

Source: KPMG.

D TIY N .NYNNNN NTIPID NN DT MYYY DIWATI DRV NN DD Y0 a8N D92 MSIND TIY NN DRINY INND

NMANONN 1D I (60%) 0.6 NN (Q) ™YY MANONN ,10% 9y MW (r) MWY PO NIDN TN NYW

L YOPYTI NI TPNOIND MW 12 DY .(40%) 0.4 00 (1— Q) NP

_0:C+(1+0)-C, _06-22+04-0

C 1
Ler (1.1)

=13.1

19 905 .WTIN TIN2 20%-2 N7 IN 10%-2 MOYY WX WY NPAM @ 120 () DN MPNWY 190 WP WY M)
WTIN TIVA MNY 7P NN .YTIN T NYpad @ 110 v (X ) v NN 0Y IIRNPN PUT nosox nmaw

Max{X - §,0} 0n n1wnn

S,=120+0.8=96 PUT(110)=14

Source: KPMG.

M%) IND D) .NINNNN NP PINT NT MY DOWITI NRY 19 DD Y0 80D D2 7PNIND TIY NN NDRNNY INND

MIANDNN 12 931 (60%) 0.6 0N (Q) MPHYY MIANDAN ,10% Yy oW (r) MYY NPON NN TIN MY 2

(40%) 0.4 200 (1—Q) NPy

23



PN 9 HY DT NPNNN MINSPIY NN NV IYIAP - DPVNRNNI NYIYI DIPNVHNNI NN INND
SFAS123R >»Np> NN

S PIPYTI NIN TPININD MW D DY

_ Q0B +(1+Q)-P, _06:0+0.4-14

P 1
I+ R, (1.1)5

=5.56

L9012 901930 HTINN YNNNRND NTOIWY TMIIRIVIND NN MYINND ,MIAINN PIRY N DY IISNY MINDINT
v 1) 172wy TN W (C-R-R) Cox, Ross & Rubinstein »H01n 72120 Y7y mNmTHN MINID 1N
NPNNIN NNNHNY OXPNY DXTIPDT NPWYN ,INYHN YIND NN PNIYNID NIANY MYYD NIVAND DTN

DPRPIIMN
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SFAS123R »Xp2998 MNMAYN 1PN 4

D5 MPT PN DY DDIAN NPIN DI DYYN - 24 79DN MNNIYN 1PND NYSN DTIPN P92 12010V 9D
2005 DN 15 -N DY NN IPIWNNY DMDIVA DX PWIN DY YN JPNN .2006 N2 1 oY oM IFRS 2 »mino»a

NP NPINNAIDNY DMV DY 1) 1PNN NOINN TN Ty 12wan 0701 (Vested)

YOINA TYTAD THYYN MIYIN NNHMP RO NPT .OINOPPT NIWN INWYI ,0XTIYY 5272 DOPIIN NPXAIND 7AND
Y02 YY PN PN AN DY DONY TTN) , 0TI 12PN WAPNNIY DMPYN DY NN MNYN NN 12NN
PIWNN TN, DOPINAN DMINNN DXPYINN HY ININN DMWY

(MYYNIY PP IN MY TPNNTIND NMNX DY MODIND J210 TWUN NPSNIN MY NIIYND MY MOVOW MNP
Monte Carlo n»8519°0 ,0%m90 DXXY) MNY NN MW 0”012 0971 ,Black & Scholes 5110 o
YN D7D NPSNND YAND NN TNND wonwnd Nim 1Nav neanTnnn (Finite Difference muvrw
YN0 DTN MNIN Mo nyna ovd Flexible Lattice Exercise Behavior 1200 »m»an S1mnn vmnow

.Black & Scholes 5711 %9 Yy NPNOIND 2N MY NN TN IV NN ,24 99010 MIXNIYN JPN

S1ND NPNNIN DY MY NOIYND DTN WY T DY THN NN OMNY PN 29 by

NPNTINN ,MSNIND DY N8N OPNN THIN : DD OINYM NN Pavna No — Black & Scholes b .1
2191 11270 NN NP NIV ,7PINNN DNOND DITITAYTN NXIVN ,INN DY NNANN

7 Black & Scholes 515> ©wnwnn 1ORD 00T DINYNI NN PIAYNL NPIY — MHMAN HTmn .2
WA DTN D) 901 790 DNV DD YANNY MNIIANON NV

NP DTN .0 MODIAN NPINND NN TW NYIAPY Py wownn 51w — Monte Carlo ST .3
99531 WK ,N72NN DY MDD DINN NMIRNDIN MNY MIINA DY DYONIN DY 17 19010 NIVN2
N2LNN PN INNY |, (NAVNN) TOH NNNRXY NININN DYDY ,DXTON NYIN NN TY P DTN vwnNIn
DYDY DOYWININN Y901 MALVNN DYD YNINH N YIAPIV TN .NPIWNN DYDY PNRD INNN NAWINY
PN

Analytic Numerical Simulation
e

1 v gisu
> -0 -¥) JIaLIn

(N-1).0,0, S $120.00___ $12000
N $100.0 $100.00

N N _ _
¥z —x) Yz Ny, ¥} $83.3F < $83.3%
= =1 $69.44 < $8

N -1 ZV: (x, — ¥)° $57.87
i=1 ' h
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9272 "SFAS123R- Share Based Payment>Npr N manavn jpno yana nmnnann N1nd wn 2005 mya
US Securities and Exchange ) SEC -n ,7ORP™MNONN Ty M) MY [, TOURY NN OD1IN DPYN
DNMNMY JPNN DY NIYNRID DIWON TN IR INIT ,(SSAB107) WPNN 0w neNIN 09N (Commission
FASB -1 ,7oRP 0N TOXNAYN NOPND TOMN ,NNY .0X TV 0PN TIvno MmN DY ;v NP NY N1WIND

DONYN T NP 0P (ESPs) ypnn 0w»d nymin ovian (Financial Accounting Standards Board)
APNN MNMN DW»Y O NP

IR PN NN MY A0 WIHPH NN DDA DIVYN PHA IRIINA NION D JPNN YAIP ,00PINN NTTHY M
(1 : NN MYN NYIPA NIYNI NNPY YW DMIVNID NYOIY Y1IP ODIN 89D NOIYN DTN WIDdY GTyn
DYTITATN (5 ;770N PNN NMOXN NPNTINN (4 ;730N PNN (3 ;980 OONN TYN (2 ;WINmNN 1NN

.PIVNN DY NANN DONN TYNY N0 NIDN N2 WY (6 ; 17INNN DINANN

YD MYITI PN MIIND MIP 89D NN 970 NoTyn PX SAB 107 nynin 97y ,No9yn STind 9wNa

S5vnd) Black & Scholes 51110 n9tya OMIN TINND N2 ROV DXPYWIN NTNN THNY NON 000N DWOTIND
NPND OMAN TN DMNIPY ;NOIWN DTN NN MIYD 110 ¥ MIYIP NPNIND 12 10D .(PIY MNIN DIWI1DN DXPYWIN
DTN ONm

(2 ; Vesting -n NOPN (1 :19PYTD DN MNANN D1NN TUN DY WY DIXNVPIN O8N DPNN TYNd IWKNI
5% (5 ;700N MMPN (4 ;0”98 JPN NNV (3 ;DOTY MY DXTNY NNMINN 229 DNV DINM
5y NOOINN MN MNY NoN SAB 107 nymn v Yy DY T2wN YW DMINN DIMANND) MPYN TUN ,0>T2WwN
AN KD QWN MNANN OMONN TUN NTHNRD MMV N y1Ip SAB 107 00 0”0 Tun Yy 8O AN 0”0 Tuvn
SODIND NPNM NOWIANN NMPN YINND NNY NANN DONN TYN 7199 ,2007 120872 31 INND YIOWa NND

S5Y MNP NASN DN TYN 2IWIN NN YT 1NN 291 NPV NNAND NNDOYS NN NPIVWIN NYIIN D 1N
NYT DOWIN NNNIND MDY OXT2Y

'SFAS 123(R), Statement of Financial Accounting Standards No. 123 (revised 2004) Share-Based Payment,
http://www.fasb.org/
8SAB 107, Staff Accounting Bulletin No. 107, http://www.sec.gov/interps/account/sab107.pdf
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: DYT2IY NPINLPY NAXN O1NN TYN NPWN PO

Exercize Multiples - All Employees

Average = 1.93

Percent of Options Exercised

i2 i4 18 i8 2 22 24 26 23 More
Exercise Multiple

Exercise Multiple - Non-Executives

Average =

Average

B8 & 8 8

-
=]

Percent of Options Exercised

=]

1) 12 14 16 1.8 2 22 24 28 28 Mhore

Exercise Multiple - Executives

= far ]

'g an Average = 2.11
; -n Average = 2.11
=

S =

=

§ 10

o
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TUN TIIND TPNOVDN NPNTNN (1 : 0M NN (Volatility) nynTinm Sy 03wawnn 0vpa 1900 DMNI»P
TN IN NPSNN NIINY DX NYANYHD DNPNTIN (2 ;1977 INNY DWPNND DIYNNA ,NININD DY MaNn 01NN
; TOINDD TIN2 DI (5 ; NPIXN P2 DHNIVPN (4 ; MINDI NN NPIAY YT TYN (3 ; MINDI MPHN 1IN
NPNTIN OND NAPNN ,TPYN .DM12T NYIYY PPN PNVDINN NPRTINN d2D . TINNN YW NN Man (6
MIINY NN 1Y (MDINK MNP DY 1991 WIT DOWY PR) MNANN DONN TYND NINSY NN NV
91903 ,TOWHY L (MPYTIN IN NPV NPANN O} MPXODN 121D MPND NYYA NI2ND) WNNYS NPNDN
N (VT DPND NN D10 NNYOIND DMAY DPRY DN DIWYPN P P MINY NMINNDHN MNPN
DN P TTYY2 YUY THNONY YN NAYND N1 NN DN N2 WHNWNYD 11 YD 99N NYHNYHN NYNTIND
MIIN MTIR YN MNPNNI VION TV ¥ INDHY 1Y PIY MNAN NIY .DIDN DONIN DIDPNN
PP MHNINDI NI2NND MDIYAD JTPIIMANNDD NMIMIT MIAN NN 91N YIND OINN MDD NPNDY

.17920N NOYID 12 ¥ MINDHN 27NN NPNDY MIIN MTIN DN NIAND GPIND

nMN Sy M2 7y (Black & Scholes 51in 1n5) 000 09 MNav »n ND0N NIDN M2IN WPN2
Cox, ¥ 0120 STINN NID) MW IITINIY TIVA ,7PNIND DY MNANN YINMIN D1 NYINY NP NID 1dPNOWNN

VRN DY DRIWNN DIPYN NI NOIY 29D NP NIY 1PNYWNN NN DY 731572 92y (Ross & Rubinstein

MY PRSY PN DNNDHN DIPIYN NIY .MDPNNNI MDY NN : NPIPOY MNP SNWY NPDY 0NN DIPIYN
MPYN RPN 29 YY NI2M DIMIND MY 19 19 . MAPW MNPN WINK TT0 WY PN TYINA Yap) NN
AWND ,MIAPIY MNPNI WTNN TT0) PINN MY NPNDY MHIN ,MAPNNNI DINDHRA DIPIN NY .NWITHN

LTOAM AN MTY DR PINN MWL DMWY 9D

TMNAN OY PN (2 ; N1MIN DXPYIDNN DIPIVHN NP2 (1 :2NY NI DNNDNHN DIPIWND MNHDNT ONY PND
OND (MDY DXWVWTIN NYIY) PID 1OT P99 MOYAN DXIANN MINIWNM DMDON NN TYY Pdayn TwN Put
NYIWONT NN YD TIPNN PIVH (2 ;109302 PLIDNN PN (1 : MAOPNNND DNINDNN DOPIVAD MINDNT WHN
NIN DPNY NOVIAN NN HY2 PIvN (4 ; PINNN NN PYIDW 1P 290D DIDDA PN (3 ;10I1TH2 2w 1IN
12 Y20N IN MDOYAN YAV WIRY YAVHNA NAIPI DY YINIHN NIDINY PIVN (5 ;5 PIY ININ IR YINIININ , MDY

SDYN )

,I9RYA NTPRNN NPPNN AWK, NPSNN NPIYN NIYD ¥aNa 1PN 7Y SEC -1 0 99K ,Npnn Ty 1210
913 L(NPPN DNN MINYNI MIIN NIYY DONWD 2005 T0XTY 1NII) NPIVNN TN NN I TPNY MIIN DN
NI NPPNN NPR .MOPIIN 2ININN NINXIN DY WAWN 592 NPIYN TVIND IPRY ,IPIVD TYIND DY NPT D P
YT WY YD PO 10N NN DY MPIYN N90Y MNPNA 1TIY NPIND 1NN 2D INSHY ,DYNTPN DMPNNI
TAYHM TYN OXPOIN 12 TVNN NI DPIVAN TN YN, NPIWNN TYINI NN ODIAN DWVYN DY NN NV
IN DN DXPYIN NONY 2NN AN (2 5 IYIN PINN (1 11199 ,7TON DMIPPYN DININN YW NAMWN NN
FSP 15 Yy .mnn onna 0mM»wn Poond IN mMNIND NN T2wn (3 ;vITN MPYn nMnn - 0Y00)

PNIN DY NPNRNNY D13 WX PINN Yapn (1) :OX NaMwn NN nn»p M M 1 SFASI23R - 2
SMYOIND TY NP AT PIS TINA DMIPOYN DININA TN DY )19 NNAN 192NN (2) 191 DMIPIYN
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D) TN DY IOUN MINNT MAPR POX TOAM NN MITL PYD ININD IMNON IRNNN ,NINNNA NN D
NN DDA DIVYN TSN DY NN OPP Q0N 721D 10NN MDY L9110 MINXIN NP NONIN MINSN
1) NN NPIYND NI THN TIND D52 IMIRNNTYT NPNNIND YVIDN JTOIN NN HOPYWO v (NT19) NNIva
M) 1950 NIVND TAN PIYNI 11D PIVNI DIV (2 ;7192 PIYHND M DY 519V (1 : MON NV Pan 1IN

(19932 7 999 PN MY TINND JNNY

90IN INNIND ,PIVON NN D2PDY WINAD INOT T2IYN ON NI ,JPNN 92T0 DPLHYY DD DINWI) NHND DIV
PPN TNSN 7Y PT XY DPXIY DPIYN (3 ;MPY ONIND WD DYDY MINN-IN D0 (2 ;71TON
DY0N2 DINVN TN -N WD TNXY NOPN (4 ; (1D MNP VIDT OIRIND) NNNNIDN NN NHNY NPMDYN

.FSP SFAS123R - 3 oon

: NP MIIND 12YNN NMINDN DX NIRNHDD 1DV PND

ANNYN 1901 MY NN MPT MY ANTH NOYPN
MNP 0NYY 2005 %313 15 -1 ANNY NOYPHRN NOIYM
YTNN 1PN 795 199107 DDV VTN PN | Mpinn 03 0pavian
NPV NID DIvY DPIYNI DLV Tyl (SFAS123R) YINMm NN N

(SFAS123) \won ypnn 295 2 orwan

YTNM JPNN 292 199100 MDY MYTN MPIWN | MIPINN MVPIDIIVY
11079199 NI INNTY 79D DIVY DYPINI DI1VNY Tva (SFAS123R)

(SFAS123) \won ypnn 295 2 ¥orowan

NVYYA NPV PIY ,MAPNNND DNNDHNN DOXPIVH PIT NIAVNND NYAWN 9y NNTD ¥ ,7aynn MNIN 29 DY
2005 920872 15 -1 NN MIOPNNNN NPORPDID DNYHN NPDLPODIN INNNY NPVLIS MIIN .DXVIPINL DIPVN
DPMNTHRN DT DOPXAI LJD 1N (NN N MNIT2 NN ONYN NOOYW NN INYIY NPVLIY MIIN LYND)
JPIND JPNN NN DY 92¥2 NNNIY DOPIN DY PINN ONYN 20 onm onY PRy Item 17 -5 ornna

.DYPIYN DNIN YD YDVPADIN
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: TPONIYOIN TORNIVYNN NPPNN AT DORPIMINPND MNXNIYNN DI P2 DI yn DDTINN oo

24 ypm IFRS 2 SFAS 123R
DYPADNN DINNY DY T2 PN >3 5Y PaYNR-T2W SON’ DIDIPNN 072Y NYNN
1DYRYT DIMPY
MNNON NP NMPN N9 DY EITF 96-18 09718 Y25 APNRN By
DXNYPYN IN 0721y DINY
N DN P9, MNYN 309 NV TINWNI M99 MNYY NN M
MINONY PIYNY 1M NPLIS MH2N2 DPMPNNN DOPIYNI
79952 NYNVNY MM 9 TORNIVN NPITH NI I N OYPIvN
Y12 1NRNY ONT) DXON MPY HYA INNNY N DNTI DO N MIvYYN
PRI, INN NN DNIPY D9 YN TIPY 1NN, INN NN

N9 DM NPY

nPIwNY 92yn L(SAR) 10 v DY NPNNN NN NIDON [ NPIN NPIDIND 1ayn NN TNYa NNYTY
2P NPNNND 1PH2 MNHINT NN DIII0INN DMPT PADY NINONN Man ,ESPPs -1 wiow  nmimon nyn

NN NINNIN NTTHD YINY NN DY (D919 DNIPA DO NV YOTIN 29D NTTHY YTNITN
: CISCO n72n YW £0»9050 MINYTH TINND LV NN ,DOWMN) DOTINY WpPna

"Upon adoption of SFAS 123(R), the Company began estimating the value of employee stock options
and employee stock purchase rights on the date of grant using a lattice-binomial model. Prior to the
adoption of SFAS 123(R), the value of each employee stock option and employee stock purchase right
was estimated on the date of grant using the Black-Scholes model for the purpose of the pro forma

financial information required in accordance with SFAS 123."

"The Company’s employee stock options have various restrictions including vesting provisions and
restrictions on transfer and hedging, among others, and are often exercised prior to their contractual
maturity. Lattice-binomial models are more capable of incorporating the features of the Company’s

employee stock options than closed-form models such as the Black-Scholes model. "

NN NPIYND YN (2 ; MNP NPIDN X2 NYYINND NNPN DY MSIYOPN (1 : MINID DN NN TNYI NNIND
D»NN OXPIYN 2 MNAX (5 ; (SAR) 103 W10 DY NPINN NPINN NYIN (4 ; IPIVNN O NITHN (3 ; 1MoN
NYA OSOTIN 9D DT TNRY YNNTN YN (7 ;DY PYONN MNY DPTIRD MNIN NN (6 ; DPMIA1NNN DOPIYN PIY

MNNAM MINSIN NTTARY YIND NN DY (DNI1PIM D»NII)
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24 4901 MIINNAYN 1PNY NYNN .5

991 02 12Y MO I (FAIR VALUE) 7100 sy ONNIWND 191NN DY MIPY 710 MY awinn
PIND DOV DYTISN DWW ,NNY IN NYDN NNN SID NN TS GN TWUNDI ) )INTID INPHY P8IN 1010 Pav Npoya
D957 MOIN IR NOWND Wpan T8 YD) NPVINDIN MDOIN MTNYN D5 NN PIAD 19INI DYPIN IONIINT
VN AWM MOYN AW NINMTIZMDIOND Y : NPT MY YIDYH NNNI YIDOW ST DY ¥ap) DY MY
D02 DY) NNDN TPYNNAVPND DN DIVIIVN DOPNYA YIPI PIN ONY 1, NDNN TMONIPN MDD INNONN
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:nyapw LUCENT TECHNOLOGIES n9an nx vvso »)N3 Black & Schools 57 by nnip»ad awpna

"The fair value of stock options... is estimated using the Black-Schools option-pricing model, which
was developed for use in estimating the fair value of traded options that have no vesting restrictions
and are fully transferable. In addition, this model requires the input of subjective assumptions...
Changes in these subjective assumptions can materially affect the fair value estimate, and therefore
the existing valuation models do not provide a precise measure of the fair value of the Company’s

employee stock options.”
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ND ¥I1DD NNNINND 929515 1.0 YW TPUNDIVIN KD Wi NNNIND 2295010 DT HOINDVMN NI WINI NN
279501 YT NYY OUNDIVAIN NIN WIININ MINY 10% DY NPNTIN DY 171D IRNYNL 9.0 -3 DY MIONDIVIIN
PNINN L9001 .2.0 -5 DY OUNDOVNIN NI VI NMNNIND 9295195 1.0 YW TIONDIVININ XY WINdD NNMNN
NNYNA L, $10 YY NNVA $22 DY 193N PNND $12 S 1710 PNHN 973 100% S¢ NPNTIN DY NN NIY YDIND
955,19 5y .$8 HY NNLA $10 YW 1IN PN $2 DY 1IN PPN DT NV RN PHINNY NPNTIN DY 1INY
DY PUNMOVMN ND NNNINN DY AYAUNN T ,INY DD APNTINM INY D1 NPIWNN TN 12NN PHNY

LN DY PN TINOIND T

,50% MPNTHN ,5% 1120 NN MDA NYPY ,0NW 10 YW 0N Twn ,$5-5100 S¥ NIV WIDH PHLY 7P AN : mNInn v1a'®
100-5,000 ©Y N2 MMINN .DNIY 4 DY NHYAN NMPN ,1-20 DY NNV TPIRDVMIN KD YINMD MHIMNN 99517 ,0% TITTN NNIVN
JVYION
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D02 DY MNIND TIWY ,»What if” 23%0 NTINNA 0P YT MY M PNY RNV YN NINN DvD

S DPNTID (11) -2) TPHNDIVNIN XD WINMD NNNINN D991 (1) -2 DIPWY DN M1PAN DTN

$25.00
%
JEP —a— e e ——
£20.00 /’ _:,--""- _:__; :—_:F I ————— e e —a— \/olatility 10%
/‘"_'__.;'.i-“'" - :__I_._ 55 8 5 8 8 & 8 o+ % 88 _g Volatiity 20%
- i

N VIS Volatiity 30%

$15.00 / /’#/; * — Volatiity 40%
V —— Volatiity 50%
i —e Volatility 60%
—— Volatity 70%

. Volatility 80%
$5.00 {— -,?.? Volatility 90%
olf —e— Volatility 100%
y
$0.00 e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
5121330 YN YN AIYDINHY N5 Y IPHTINNI NIIRMVIIN XY INMINN YV NYOUNN — 8 NN

10%- 5% NIV MPATHN ,5% NI TIDN TP LY ,0NW 10 ¥ DY TN ,$25 YW wIdN PR 170 PRn : mMnn v’
100- ©Y NN MNINN DNV 4 HY NHYIAN NNMPN ,1-20 DY NNV THINDIVANN K YIND NINMIND 9931 ,0% TITTN NXIWN ,100%
NPNIVIN 5,000
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VIYIN YV OY NINOIN .10

OV PPN MNYN NTPN NMPY DD VIDINN MNPV TYRD TPNIND TIVA DTN NN NIRNN 9 1NN
NN .NY MYNYHN NN DOXVIDN DY DNYOYN TO ,I9M IDIIN NYVIANN NMPNY Y55 .NYWANN NAPN
VI NDON ) DOV NDVANN NMPN P2 MINOPY NON WTTNN NYAWNN WP NN NADN DYI NIXINY
12,90 NOIN NYYIAND NPNY Y951 INND YDVIRIVIN NT (D INOPY NI DMIPY 9 INNNI ONPN
NANN TN NN 1T DIVIPNY DD INY 121D 1IN DOPOYIN NPNY 1DIWHD> DITAIVIY MIAN0NIN
M MYaNN TN NX MM Black & Scholes H1imn nXINY NINAD 110 2V .90 D10 ININD DY
DON DY VYN MWW DY DNV 10 DY DPN TUN DY NN NIy DNY 10 N2 NYWIN NP DY NNIN 1IN
,DOXNNA NN 192NN OX — 190N NN OY TPDHY DMNININD NPNY DDI1D VIDN PNV 90N .(9 MHN)
PAD MNAY T DIV NN INY M TIW NOYAD PN NIX TOHNY NN ,N9IY D371 1OV 1NN PPN
MTHN) DNPNRTN DPXR VIPINN I NYW) INRD .7ITAIY NN VN NIANNY NYTN DY HAPNN NINDY 12TY DITNYNY
,DINN M NPWI MITIN WNIND NPOYN N2220) 1PDHYD MINOND HYA 72¥2 WwNINN Y95 T12 ! NN YNy wa
NINY D15 DX LTI PNN DY THDHY DINININD G (DIPNN MNYWI MITHN Y IN PNYIY ONTND
NN WX — YN DNNINKD DPNIIA NYI DTN DY THYX2 VIDNN PNYY DY NIXIND Monte Carlo n»851>0

1PWAN NVSINN YOV NNINA INPIDPNN NIINA TIY NN 1N Pnn Black & Scholes Ynn . qunna
NAND N9 DTV NPSNN MNY NOIWNT TIDIND HMPNYN NNND NISNIND MINSIN NN 5219 INIYNa
.NYWANN MINN) %Y DY VIPN MY NavNa

Y02 YY NININD TIVY ,”What if7 21N nTINNa 0099 YT MY MY PNY ,INNYN IYHD NN DYDY

: 19YIANN NP (i1) -2) VIZNY MIANDNN (i) -2 ©MPYWY DN MIN DTN

i —e—"Vesting (1 Year)
s16.00 | 4— BSM —m Vesting (2 Years)
$14.00 EIX\ Vesting (3 Years)
$12.00 __*\\ Vesting (4 Years)
—#%— Vesting (5 Years)
$10.00 —e—Vesting (6 Years)
$8.00 ——Vesting (7 Years)
56.00 —=—"esting (8 Years)
Vesting (9 Years)
$4.00 Vesting (10 Years)
$2.00
$0.00

0% 5% 10% 15% 20% 25% 30% 35%% 40% 45%  50%
Psm199an NYIN SN NIYDIN YW NOIY Y Nhwan NP VIZIN YNYY HY NYIYNN — 9 NINN

,50% YW NNV NPNTIN ,5% PO MON MDY NMPY ,00W 10 Hw DON Twn ,$25 5w WD PAM DI PHN : MNINN 01>
.0%-50% S¥ NNV VYN PNY ,0M)Y 1-10 ¥ NYWAN NAPN,1.01 HY TPHNPVNIN XD YN NHMINN 929317 ,0% TITDTN NXIVD
NPNIVIN 100-5,000 DY 1IN2) MININN
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P2T TYIND DINYNH 259 29V OY NIYIN .11

NPDIN MNPV DNOYW HY NIWAVYNN NN NINNHD 10 1IN .NDP0N NION NN NYY NN NOON VIR NNIN
NYI SN IR IN,DINN DPORPNR VIP 1IN DI TWNI PN MNY NIIWN Y 10T TNIRY NN MIoN
TP PRAYA NP T PPN ,9091 DY TN TIY TWA 9012 .11 MNY NN JM) DNNYN NPT OV DY
120 90N MNXIWN DIPY N2 11D 10N MNXIVWN DIPY P2 YN 10 NHNN ,MINN DXL .PNNIND T NN
risk-free rate ) 7O¥5” NP0 0N MNIWN OIPW (risk-free rate smile) 77PN NIPD 0N MNIWN OIPY ,TIV

N NYA DTN MYNNIND AWINNDN TPNIND TIY,JIT THINRD NI MDIN MIYY DY O Ny MIann IR (frown
YDYDAN NIPNA TINNIRD TN ($24.31) AN TN PITN DY DINYHI NIPON MIDN NI MNYYD ONINND
90N ANIWN DIPYY PO TONN .($25.92) P3N OY DNINWND NIPON NITON NPDIN NV YXIND 2WIND 1Y
PV NN LD TP YW NONNNI) 7O PNIPD 0N MNIWN DIPY NN 10 NNNN GOM T NI
N> NN NI VIV YXINNT YINOY 1D NIRIND IRIND . (D3N NI MYY DYS 1Y IV DX NI
72y¥2 70N NIIYNY LTIV PP 10N MNIWD DIPY N2 10N NIWND ,NYIY N0 10N MNIYD DIPY Naya
20D PNV ONN 1D DY OYIDY PO DN MINIVN DIPY 112Y I NN, TINN )10 JON MNIWN DIPY

MY DI TP MOV, TIN TPV WY DY IWPN NPNTN MINNMAPND D51 wHNvnD

MXIZA DIPY MXIZADIpY MXIZN DIpY MXIPN Dipy mpn
"oyi1d" "™nn" " %y "o'oa nay D™D'DA DMVND
3.50% 8.00% 10.00% 1.00% 5.50% 1 $100.00 NN nn
4.00% 7.00% 9.00% 2.00% 5.50% 2 $100.00 vimnmn 'nn
5.00% 5.00% 8.00% 3.00% 5.50% 3 10.00 o"Nn N
7.00% 4.00% 7.00% 4.00% 5.50% 4 45.00% Nnrnmann
8.00% 3.50% 6.00% 5.00% 5.50% 5 4.00% TTTN NXIWN
8.00% 3.50% 5.00% 6.00% 5.50% 6 1000 NPYI0
7.00% 4.00% 4.00% 7.00% 5.50% 7 1.80 NON0DIX X2 NMANINN
5.00% 5.00% 3.00% 8.00% 5.50% 8 4.00 N5wan No1pn
4.00% 7.00% 2.00% 9.00% 5.50% 9 10.00% v1>N WY
3.50% 8.00% 1.00% 10.00% 5.50% 10
5.50% 5.50% 5.50% 5.50% 5.50% ysinn
$37.45 $37.45 $37.45 $37.45 $37.45 5.50% S ysnna e Black & scholes >Tin
$33.71 $33.71 $33.71 $33.71 $33.71 50% ¥ ysinna pain*en 15°NY 12pnn Black & scholes YTn
$25.76 $26.04 $27.59 $24.31 $25.92 DNPNA N"AN MY oY "N nen Snn

2Lar8aIND 7Y 5Y DOINWN N5 9PV HY NYaWNN — 10 NN

.DIWANN DYIPHN 93 523D MAPN 1PNY S0 NIPH P NI MNRSINT
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AT TIING INNYND 1PN NPV DY NPYOIN .12

A% TIND MNYH NPNTHINN ONX .DYTIYY NPNAIN DY NINYN JPN NPVLD HY DNYAYN NN NINNNI 11 1NN
TV 5Y N> NOIWNY PHN N AT TIIRD NPNTIND YNNI widw nuivn ($71.48) Black & Scholes 51in
MY MM ,($38.93) YDODAN NIPHY NRNYNA ,ONI .DYINN DPVIIPN VIP 1IN DIY TWNRD ITPNNN TININN
MY MIAN Y YV AN D1 NINDIN DY DY 7PN NI 1NN JIT THIRD NPVINRI NN 1PN NPVD HY
Y59y Y5y P POYIDY PN NPV DY SNY NI 1 TONKD JPN NPVD YV HOINY NN 1N, TN 1PN NPLD YV

PNTIND YSINNI VIDIWN DDIAPNND TSN 3TV IWND TN DO MNNN

mnTan nrnTan mnTan mnTan mMpn
"noyid" "no>»nn" o7 %y "o'oa nay D™D'DA DMUMD

35.00% 80.00% 100.00% 10.00% 55.00% 1 $100.00 NN nn
40.00% 70.00% 90.00% 20.00% 55.00% 2 $100.00 vimnmn 'nn
50.00% 50.00% 80.00% 30.00% 55.00% 3 10.00 NN wn
70.00% 40.00% 70.00% 40.00% 55.00% 4 5.00% nnamMn Wy
80.00% 35.00% 60.00% 50.00% 55.00% 5 0.00% TTTN NXIWN
80.00% 35.00% 50.00% 60.00% 55.00% 6 10 NPYI0
70.00% 40.00% 40.00% 70.00% 55.00% 7 1.80 NON0DIX X2 NMANINN
50.00% 50.00% 30.00% 80.00% 55.00% 8 4.00 N5wan No1pn
40.00% 70.00% 20.00% 90.00% 55.00% 9 10.00% v1>N WY
35.00% 80.00% 10.00% 100.00% 55.00% 10

55.00% 55.00% 55.00% 55.00% 55.00% ysinn

$71.48 $71.48 $71.48 $71.48 $71.48 55% S ysmna pin'en Black & scholes >Tin
$64.34 $64.34 $64.34 $64.34 $64.34 55% YY ysinna pin*eh 15°N% 12pnn Black & scholes YTn
$39.71 $39.56 $45.96 $32.35 $38.93 DNPN N"AN MY oY " nen Snn

MILIIND TIY 5Y MINUN 1PN MVD SY NYawnn — 11 NN
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PAT TIIND HNNYNN TIT92%T MNIVH DY NPNOIN .13

DYNVON PV INTN IN NN DY THIPDTN NPPTHN NITXNY 1IN VIP P NONT NN TIPDTH NIV
55 oNN2 DPLINKBN TINN PNNH HINKD DAINKDN DITITTN TO NN THITT NNIWN .DYNDN DOIINY
AN IINDIN NPNDIN MIINNNI 45% -d ,NUYNY 7% - 0% 122 NN THEMAND TITTN NIRIVN .Y
W NN 95% -1 ,1MIN9 IN 7% YV TITXIYT INIWAN WY TITIT MPONNN IIND 85% -2 GUND ,TITT MpPoNn

NNYN DY MIPRIVIN TIND VYN DY PIYND NNV KOO TITDTN INIVN 2 mn9 X 10% YW HPDT NXIVN

97aN0 INNIND TIY Y (close-to-linear) NINIY VYN NYOYN THTPIXTN NNIWNY .DMINN DOONPN VOP

NN DY DMV NP MINT DY MYAVYNN NN NINRNND 12 7N ,OWND T .0MINRN DOORPRD VIPN NN
ST NPV N9 N N OYTY PPN TIW TD 1NN PN PP 1Y 920 2. s

,1.8 manann "9on
MYV My nbran noipn
10% ,Hn

YV

ny D'SOIXD nYpo

$25.16 1
28.84% $32.41 2
9.08% $35.35 3
4.08% $36.80 4
2.91% $37.87 5
1.44% $38.41 6
0.43% $35.58 7

AYPAY TN HY MINIDY NN M¥awnn — 12 NHNn

VOPN MINYNN NNIWI AN ,TITTN MNXIVA DY NPINOPY LYNIN MYAWNN DX AN 13 NN TPRD
NPYNN DOYNNI,NPINIOD MNP THN P TITDTN MNIWN DY MYSWNN D 19D 110 . DNWYN DIVRPRD
N DN 14 HMN  DPTIND HPDT MNXIWD DY MIAT NPINN ININD 13 INNNY Nywa D7 mnvna
Y MODIAN 13 NNNN MXRNIN LID DY .NTTIA 799 DY 1OT THIRD NINYNN TITT MNIWN DY JDMYaVn
NTTIA NN DY MODIAN 14 NNNN MNHINY T ,MNY TIPDT MNIWD DY NMY NPININ INIYND

# PN9IND YN TIND INNWN NOW DIDIN NN HY HTDTN MNIWNY

W 2,282 -5 MINA IN 5% SV THITT NIXIVN ¥ 0NN 2,140 -H TWKRD [, TITT MPONN 02NN 2,924 INNNY 1IN 6,553 *nnzz

N9 WX 10% DY THTAT IRIVN WY 2,830 -5 MIND IN 7% YW THITT NRIWN ¥ 2,503 -5, MND N 6% DY TITT NRIWN

TWAN STINA APNIVLN 1,000 ,75% TONTHN ,5% N0 NIDN TP MY 00 5 5% DMN Tun ,$100 H¥ vImdm PR MmN PR
13 NN DPIYY DINK DPOLRPN LIP NNWN IPYWN DRMNN MI1AN

TWAN YTINT NPXIVIN 1,000 ,75% NPRTHN ,5% NP0 MON NP> NPY ,DIW 5 5w 01N Tun ,$100 YW winen 1R mn 1nn’
MY YV NHYIN NP 10% VIPN NV, 1.8 HY THONDIVIN KD Y1 MNMIND 52931 TOPYIN ORMND 912N
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,3.0 Manann »'5on ,1.8 manann »'5on

MY ,NIY NHPan N9pn Y'Y N nSran nopn

10% V>N 10% V>N
7Y 7Y

my Q'89IXN my D'89IXN

$49.07 $42.41
-2.86% $47.67 -2.20% $41.47
-2.89% $46.29 -2.22% $40.55
-2.92% $44.94 -2.24% $39.65
-2.95% $43.61 -2.26% $38.75
-2.98% $42.31 -2.28% $37.87

,1.8 NManann Y9on

Y'Y N nSran nopn

5% Wb'n
7Y
my D'89IXNN

$45.46
-2.20% $44.46
-2.23% $43.47
-2.25% $42.29
-2.27% $41.53
-2.29% $40.58

,1.8 NManann 9on
,0MY 4 PHYran Nn9pn
10% V>N MY

Y nxgn
my NNOINN TITAT
$42.15 0%
-5.24% $39.94 1%
-5.27% $37.84 2%
-5.30% $35.83 3%
-5.33% $33.92 4%
-5.37% $32.10 5%
$90n,$50 N"an 1"Nn
nopn ,1.8 nanann
V>N Y'Y ,NIY nbpan
Y nxgn
my NNOINN TAITAT
$21.20 0%
-2.20% $20.74 1%
-2.22% $20.28 2%
-2.24% $19.82 3%
-2.26% $19.37 4%
-2.28% $18.93 5%

1IN MINIVH DY MPIN1TN MYaWNN — 13 NN

MINRNIN HY DONNNA GO T ¥ DT THIRD NNNVHN THITDT MINIWN DY MININD YD NP2 MNIY 7N
MNXIVNY MIYIND NN 91999 TN MNN ININ,TITDT APYNN NIINT NN ONXL,ID JY .NPSOIN MY NN
TDNAIND PN TNND NNY THITDTN

nnyn

3% S NN My1Iap NMNXE TAITATN MXIPN
(3% 5w yinn) 1% 5w Moy 5% TV 1%
(3% 5w yinn) 1% 5S¢ MM 1% TV 5%
(3% Sv ynn) 5% ,5% ,5% ,0% ,0%

(3% S¥ y¥inn) 0% ,0% ,5% ,5% ,5%

me
0.00%
3.26%
-3.17%
5.19%
-3.74%

TNy
N'¥91XN
$39.65
$40.94
$38.39
$41.70
$38.16

1T TINRD MINYNN 137525117 MNIVN DY MYawnn — 14 NN
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MNP DN MIPN DY NPYOIN .14

NPNNN YNNY M XD DNV DIRN 0N YN .(blackout periods) NPON MMPN NIN QON PIYN VI
2Y DM MYNN MINK MIYIAY I90ND) A0 MY 190N 57772 1 NDPOND MINN |2 19 DY .0 TYY
YMINRN NN N DT NPINKR DY DI DDMNY NPINN PI,90N2 .1 DO DY 57772) DN
MY DDYINN IR NIRNA 15 NN .NIAND IRYD IRNYIL THPON PN DIWY ,ImMDD 105N Ndonn
D»P , YN DN 3> NN P DY 12 ININNN NIPNRI .Y NNODN YDIRN DY DIV DITIWY PN
VINMIN NNNIND D901 ON ,NYYAY .NDYON MDIRN RIDY 1IN P NIDON IIND DY NPXNINX PA PT HTIN
WD NYYNT DMVIVON DNNTIA NPION MDINRN .(1.8 DY DN NMN ININHDD NIPNI) YOP TIONDVNN NI

APXOIND TIV DX VYN 1Y GR DITPYD) MINDIVIIN KD J9IND NYNNAD MINIIND P23NNNI

TV

N'8OIRN ANON *O>"MXN
$43.16 nnon x99
$43.16 D'Nr 0'NNNNA DMNaY D
$43.26 TA%2 NMMAY NMN'ON NMNE/RN DIPN nn
$43.16 TA%2 NMAY NMN'ON MANNXN DIPN nn
$43.26 DY WY wnh D'WTIN N1y HD

INDIND TIY DY NNDYON MAPH DY MYaWNN — 15 NN

DYT2WD TSN ,NIVA DYDY 9901 TN ,OWND) MY NIYON YPINN Y JOP HINK NN 15 NN MMIN
TIVN1 N9 MMPON AN MWNSN MIaN) brick-and-mortar MO MI2N Y2DD PTN NN .(WIDIND NN NPN
YIINNND OOYNNT 1N 1PV NIDY (MIPNRN 232N TPNNOVYN NIIDNN DYND MDY 1Y IN 1MYYIIY NN IN
TMYYNI N TNDNOVPIN NOYYNIY YR SYND 115 MINK MIIN ,I9N YD1 LION NPNOINI N11DO0N
DYDY D1 NHOON MNP ,PV-12 NN ,OWND SMYNDYN INY PRYN MPNYN NXYON MNPN ,PO-"1N
S NN ,ID DY WD ANHD NINYD OTIP NDYON MMPN PdY 912,001 .)Y27 Y02 Mav 6 -2 4 pa
DY0N NMINPN ,NYNOYW DMIPNA MWD 65% -2 35% A YIND NDID TISNIND PN TN DN NNYON YN
DNMINT MIAN NYIN DTN P2 OMPYN NN NN 16 NINN ,NONTY .ISIIND TIY DY IMIYHUN 19INI WY
TN ,NNPON MNPN DY OIMNONND DIVININ NADIN MYNANL M NINID 1M .NNDION MNP ) DY YN
TIVA DTN AN .NPNTHNN VIDNN IOV DY THNDNL ,35% -D 10% P2 NTID 91D DITIWD NN HY
DNYPN DMINN VOP NINYN DY INPNDD NNYS 170N MNPN DY JPNMIYAYN TUNRD ,NPIND N TINOIND

.NIna

N9WaAN NP ,TITXYT PR ,75% TPNTHIN ,5% 1170 NN TP N ,0MY 10 YW 01N Tun ,$100 S¥ widn PR 1710 P>
JPYOR DNMNN MDIIAN NYIN DTN NPNIVIN 1,000 -3 10% VDN MWV MY DY
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T P »wn MWYY ,»What if7 230 nTINNa 01099 YT MWD NIN 19ND ,ANNYN YN MNNN DvO

(ii) -2y DPNTNN (1) -2 OMNIYD DN NPMYHVYN MNOON DY MSOIND TV 1209 100N NMNPN NXID NN

NMESOINND TV "2 NNON MDPN X5 NEDIXN IV " 1PN NVY

nMnynen nin*on ny

(Volatility) mrnmann

25.0% 30.0% 35.0% 40.0% 45.0% 50.0%
-34.77% -27.78% -22.11% -19.51% -15.78% -13.50%
-33.32% -26.48% -21.00% -18.53% -14.93% -12.44%
-31.78% -25.11% -19.84% -17.51% -14.05% -11.70%
-30.12% -23.67% -18.64% -16.45% -13.15% -10.94%
-28.34% -22.15% -17.38% -15.35% -12.22% -10.17%
-26.44% -20.54% -16.07% -14.21% -11.26% -9.37%
-24.40% -18.84% -14.71% -13.03% -10.27% -8.55%
-22.20% -17.06% -13.29% -11.80% -9.25% -7.70%
-19.85% -15.17% -11.80% -10.53% -8.20% -6.84%
-17.33% -13.18% -10.26% -9.21% -7.11% -5.95%

14.0%
13.0%
12.0%
11.0%
10.0%
9.0%
8.0%
7.0%
6.0%
5.0%

: OYDNN NV

,17'Nn MY
Forfeiture)
(Rate

2(059Y 1PN NPVDI VIPA SNWY) NPMPNYM NN MAPN YW MYaWNN — 16 NN

NN 18 NHINNY DYV ,MNY NHYIAN MNP TITDT NMINIWD DNN MN0N DY INYOUN NN IXIND 17 1NN
YND2 VYN N, DMV MORDVINN NI WD NNMIND Y2950 TITDT MNIWNND MWD MNHIND NN

P2 NI HOIDIDVN NNVIY TN DI99NY 17 DOIN,PITH NN NN NI NPYTHN NYOYNN NN MIND MWAN

Black & Scholes 972 N9 7292 »m0an nwan YMNa SYHNRY NN 1NXoN MMPN .20% -5 10%

9951/9%90

TITT MXIWN ,45% NPATHN ,5% 11270 NIDN P NP, 00w 10 Hw 0¥ Tun ,$30-$100 YW NIV YIDD PR DI PR
1,000 -1 1.8-3.0 DY TOONDIYVAIN NI VI NNMINN 29910 ,5%-14% DiD>N NYY 0¥ 1-4 HW NYWAN NNPN ,0%-10% S¥ NNV
JPYOR DRNIND MIAN NWIN HTINT NPSIOIN
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T P »wn MWYY ,»What if7 230 nTINNa 01099 YT MWD NIN 19ND ,ANNYN YN MNNN DvO
N9YIANN NYOPN (i) -1 OMPWH DNX2 NPNMIVIYHD MNOPON DY MSOIND TIY P29 1NN MMPN NID NN
STYTTN ANIWA (ii) -2)

MDIPN X5 NEDIXN WY "2 "D MY

mn'on oy N'$9XN 7Y A nnon
(Vesting) Nwann Noipn

1 2 3 4
-13.22% -10.81% -9.01% -7.64% 10.0%
-12.71% -10.40% -8.65% -7.31% 9.0%
-12.22% -9.99% -8.29% -6.99% 8.0%
-11.74% -9.58% -7.93% -6.67% 7.0%
-11.26% -9.18% -7.58% -6.35% 6.0% nxwwn
-10.80% -8.79% -7.24% -6.04% 5.0% 7T TN
-10.34% -8.41% -6.90% -5.73% 4.0% (Dividends)
-9.90% -8.03% -6.56% -5.43% 3.0%
-9.46% -7.66% -6.24% -5.13% 2.0%
-9.04% -7.29% -5.91% -4.84% 1.0%
-8.52% -6.93% -5.59% -4.45% 0.0%

(MNY NTWAN MDPM TITAT MINIYN) MIMPNYN NNRYON MAPN HY Myavwnn — 17 Nnnn

T P2 »wn MWYY ,»What if7 230 nTINNa 01099 YT MWD NIN N0, ANNYN IR MNNN DvO
DTN NXIVN (1) -2 DNPYD DN NPMYHYN MNOIDN DY MISOIND TIY P20 NN MNPN NIY 7PN9IND

: TPHNDIVANIN XD WINMD NNNIND D951 (1) -2)

MMyngn mn'on oy N'S0XN 7Y MY NR'on MOpN X5Y NPSDIXN Y A MYN NV
(Dividends) T2 Tn NXwnN

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0%
8.62% 0.04% 0.46%  -10.3%% __ 9.00%  -10.80%  -11.26%  -11.74%  -12.22%  -12.71%  -13.22% 3.0
-8.62% 9.04% 9.46%  -10.34%  -9.90%  -10.80%  -11.26%  -11.74%  -12.22%  -12.71%  -13.22% 2.9
-6.34% 6.80% -7.28% 7.77% -8.26% -8.76% 9.27% 9.79%  -10.32%  -10.86%  -11.41% 2.8 —
-6.34% 6.80% -7.28% 7.77% -8.26% -8.76% 9.27% 9.79%  -10.32%  -10.86%  -11.41% 2.7 3
-6.34% 6.80% -7.28% 7.77% -8.26% -8.76% 9.27% 9.79%  -10.32%  -10.86%  -11.41% 2.6 S
-6.34% 6.80% -7.28% 7.77% -8.26% -8.76% 9.27% 9.79%  -10.32%  -10.86%  -11.41% 2.5 et
-4.71% 5.05% 5.39% -5.74% 6.10% -6.46% -6.82% 7.19% 7.57% -7.95% -8.34% 2.4 Suboptimal)
-4.71% 5.05% -5.39% -5.74% 6.10% -6.46% -6.82% 7.19% 7.57% -7.95% -8.34% 2.3 !
-4.71% 5.05% -5.39% -5.74% 6.10% -6.46% -6.82% 7.19% -7.57% -7.95% -8.34% 2.2 Exercise
-1.87% 2.29% 2.72% -3.15% 3.59% -4.04% -4.50% -4.96% 5.42% -5.90% 6.38% 2.1 Behavior
-1.87% 2.29% 2.72% -3.15% 3.59% -4.04% -4.50% -4.96% 5.42% -5.90% 6.38% 2.0 (Multiple
-1.01% -1.29% -1.58% -1.87% 2.16% 2.45% 2.75% -3.06% -3.36% 3.67% -3.98% 1.9
-1.01% -1.29% -1.58% -1.87% 2.16% 2.45% 2.75% -3.06% -3.36% 3.67% -3.98% 1.8

(DY NYUNMIVIIN NY YW MHNIND 959593 1IN MNIVN) MOMPNYN NNSON MNP HY MYavnn — 18 NNn
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MIND N NPND .15

N PN OOXTYD NPSNN P .NYPNDN X NN wN9Na )T XY SFAS123R >N ink nnnavn jpn
9 J0 DOANNA,NYLY I NONOY MDY NNN .NINAN IV INDND NNN PRI INN NN MYPY NIaynY
DLOM- ) 555 M MPN0 TN PIa PO OW»Y ¥ ) TN NpdVPIs Yy 3 1OHI55 NN

.01y NN Yy (Discount for Lack Of Marketability

PRMADNY NN DY DOANNY NOR INIIAN NYIN DTN MNNN DY UINPDITN JY NPYN DOV TINPIIIN
NN Call n»¥9N . Put 189N MIYNNIND 2 TIPY PRNKD MM YD ¥ paDND . m»av NN (Haircut)
NYWA TN JIT TYNI WNIN YIPIN SHIN YIN PNNI DIDIN NN DYDY NN RY TN, 1IN MDD
TYN YNIN YIPIN OTIN YN PNNI DYDIN 1PN NPONY ,NINN KXY TN ,TIHIND M NN Put n»ysNy
LINNINWIAD PNNIND DY NMOTN NN YN IN 190D 51237 IPX DX TV PN 221N DX ,)D DY .ATHIN I3
(N12nn Sy Put m»N9IN 991 N 2N5 TNV ,YNWn) Put NONIND NN DY AN TPNIND PINNY N
MIPNDN X I TPONNIN NN PTN VIRPD>T PN Call -N NIINNN NIIY NN Put -n NONIN 2wN

NMPN NPNOND DY (nontransferability) M2y )Ny (nonmarketability)

5712 Put -n 189N 21N 1IIKY 95 PIXI LLUNNPDITN 29590 X /NNADNN MM 10 DOWH ¥ NINT DN
DNV MDAN NYIN DTN TIND DNINN VIPN MINI DNINI YHINWND ¥ IHYWIN DRMNN MDD NYIN
oy MNYNN NPNTHN) DMND0N ONMN NNN NPNY NN Put -n noxow 10T .Call n»39IN 2wnd MmN
NXIVYN) PIRNN DY HOIAN NPITIN L(INT THIND MINWNN NPDIN YW 1In) MHIY5N N2200 (191D
YPINRM VI NN, 00N TYH ,NOWIAN NOPN) NPTHIND NIMNNNN , (MIXDIND N TR NINWNN THIPIT
Y192 73NN PNN) NN ONIN L (THPINDIVMN NI WD NNMIND) DIWPWNN DY NPYNIVNI NN (190N

219 (NPIyNN

NYNA ,MIND X PPH2 MNP IN MNOOND wNONa 1T IPN SFASI23R N nx MNNIYN PNy mand
Y82 DN NNNYI VYNNY NN NN DD DY DY 2INON OY NNOVN TNND ,ONYN NOIYNY NN NIPN Y01
5TID MYNNNA POV DITAYY PN HY MWD NN MIRNN DX NIXID NVNY 19 NN IR IN 119D

TPYIN DNIIND MDIAN YN

TITT MNIWN ,35% NPATIN , MY 5 NYWAN NPN ,0MY 10 YW DPN Twn ,$100 YW Windn PRI 7110 PR : MAINN 011>
-1 0%-40% 5S¢ NNV VIPN MY 3.0 TV 1.2 DY NNV THPONDIVAN NI YN NMNMIND 2991 ,5% NI NMIDN M MY 0%
JPYOIN DXMIND 112N NYAN DTN NPXIVIN 1,000
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(upper barrier) 1%y DON OY Put NMNOIN MYNNANI YXIIW MIPND IXRND MM MIRHN NN ORI 20 NINN

ND VN MNNMIND ,DOVN ,MMON ,NYYAN NAPN) VOP MNM OMN Oy NIPINY down-and-in NON
P2 DY LIRPOTNONNL ° YN DXNIIN 2DI1IN NYIN DTN MYSHNI NP NAWINY (1121 TPINDIVIN

ANNND PN NPoY DY 2W»NN NIN NWYNY TR NPN OSMYRYNR AN AWINHDD OIRPOITN .53% -9 22%

SY NN NV NP DN YIDYWI AN 12NNN 99N OIRPOITH PNYWa vy THyn 89 FASB -m
DTV NPNAN

Y02 DY NINND TIVY ,”What if7 21N nTINNa 20099 1T MY MM PNY ,INNYN IYHD NN DYDY

MY (i1) -2) TPPOVAN XD VI NNNIND D901 (1) -2 DMPYH DN THYIN DXNIN MDD NYIN DN

;012NN
NN OXMIAN 'N1"AN NPAN STin D01 by NS0 1Y
(Suboptimal Exercise Behavior Multiple) Mn'09IX X2 AN MANINN 90N
1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
$14.13 $15.89 $17.24 $18.00 $18.58 $19.01 $19.33 $19.49 $19.63 $19.73 40.0%
$15.04 $17.04 $18.61 $19.51 $20.20 $20.73 $21.12 $21.31 $21.49 $21.62 35.0%
$16.02 $18.31 $20.14 $21.21 $22.06 $22.70 $23.19 $23.44 $23.65 $23.82 30.0%
$17.10 $19.73 $21.89 $23.17 $24.20 $25.00 $25.61 $25.93 $26.19 $26.41 25.0% 0NN WY
$18.28 $21.32 $23.88 $25.44 $26.71 $27.70 $28.48 $28.89 $29.23 $29.52 20.0% Forfeiture)
$19.58 $23.13 $26.20 $28.11 $29.69 $30.94 $31.93 $32.46 $32.91 $33.29 15.0% (Rate
$21.04 $25.22 $28.93 $31.29 $33.27 $34.88 $36.16 $36.86 $37.45 $37.94 10.0%
$22.69 $27.65 $32.19 $35.15 $37.67 $39.74 $41.42 $42.34 $43.13 $43.80 5.0%
$24.57 $30.53 $36.16 $39.90 $43.15 $45.87 $48.09 $49.33 $50.40 $51.31 0.0%

TPYIN ONIND 19920 HHIND MPSNHNI MNYH NIIYN MINDHN — 19 NNNN

5y NNANK TITT NNIWN YY TPMINID NVTAN >y >OINMDIN (carrying cost) MXOWIN MDY PPN AR 2WN9 XN AN oYW
DWMY VP INY N2 N NVY .DXTNYY THINNIRN TV 1IN0 NIANY T2 DYDY /N7 MPNINYD DT TPISIIND DX TIOND 1IN

Put m891N2 v w AWRND NPTTS TRD AN DY
"The Applications of the ,¥1ONP2 35% -5 20% P2 ¥ MPAD SR PA2 LINPD>TN W NYMNY X8 Cedric Jolidon *
Y (Swiss Private Equity Corporate Finance Association) Marketability Discount in the Valuation of Swiss Companies"
Schnapp -1 Greene ,(2001 W129) CPA Journal -1 .09¥1 >N22 MTIY LINPDYT PN NN KM 10%-40% HY YDIPVL MPND
Jay Abrams, ") Y©19010 TWN NN 35% -¥ KXW Business Valuation Review -1 991 KN .30%-35% NN YDIPVN MIVNIY INSND

N PH2 VINPOITN NIN 30%-50% -w Michael Paschall 88w Fair Value newsletter -2 .("Discount for Lack of Marketability
PV SIPNHRN MIPND
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- (Haircut) 7nmson”o ,»What if” 21w>0 1TINKN1a 10099 1T MIWHI NN 1PnY ,INNYN YN 1NN DY
INMNN 92951 (1) -2 OMPYY DN (MYON DORNINND MINIAN NYIN DTN DDA DY NNPIND Put myoN 7y

:OYDNN MYV (1) -2) TIONDVIIN ND VIDIND

(n'erX OXNIAN 'N12"2N NN YTn 002 by N1apinn Put nms91X 7Y - (Haircut) "nmson"n
(Suboptimal Exercise Behavior Multiple) Mn'09IX X2 AN MANINN 90N

1.2 1.4 16 1.8 2.0 2.2 2.4 2.6 2.8 3.0

$7.52 $7.52 $7.52 $7.52 $7.52 $7.52 $7.52 $7.52 $7.52 $7.52 40.0%

$7.92 $7.92 $7.92 $7.92 $7.92 $7.92 $7.92 $7.92 $7.92 $7.92 35.0%

$8.34 $8.34 $8.34 $8.34 $8.34 $8.34 $8.34 $8.34 $8.34 $8.34 30.0%

$9.77 $9.77 $9.77 $9.77 $9.77 $9.77 $9.77 $9.77 $9.77 $9.77 25.0% o>'NN M
$9.23 $9.23 $9.23 $9.23 $9.23 $9.23 $9.23 $9.23 $9.23 $9.23 20.0% Forfeiture)
$9.72 $9.72 $9.72 $9.72 $9.72 $9.72 $9.72 $9.72 $9.72 $9.72 15.0% (Rate
$10.23 $10.23 $10.23 $10.23 $10.23 $10.23 $10.23 $10.23 $10.23 $10.23 10.0%

$10.76 $10.76 $10.76 $10.76 $10.76 $10.76 $10.76 $10.76 $10.76 $10.76 5.0%

$11.33 $11.33 $11.33 $11.33 $11.33 $11.33 $11.33 $11.33 $11.33 $11.33 0.0%

MPND X P2 1O0 ,»What if7 21N nTINKIA 01099 1T MUY MM PNY ,IRNY RS MNYN DYDY

S 0YNN NV (1) -2) TPHNDIVININ ND VINIHD NNNINN 9951 (1) -2 0MPWY DN HYHD Mday IN)

(%) 53 Ny "X1 NN'NO X 1"A2 1M
(Suboptimal Exercise Behavior Multiple) Nn"on'091x X% winm Manann 9on

1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
53.24% 47.34% 43.64% 41.80% 40.49% 39.57% 38.92% 38.60% 38.34% 38.14% 40.0%
52.67% 46.48% 42.56% 40.60% 39.20% 38.21% 37..50% 37.15% 36.86% 36.63% 35.0%
52.03% 45.53% 41.38% 39.29% 37.79% 36.72% 35.95% 35.56% 35.25% 35.00% 30.0%
51.32% 44.48% 40.09% 37.86% 36.25% 35.10% 34.26% 33.84% 33.49% 32.22% 25.0% u>'NN WY
50.52% 43.31% 38.66% 36.29% 34.57% 33.33% 32.42% 31.96% 31.59% 31.28% 20.0% Forfeiture)
49.62% 42.01% 37.08% 34.57% 32.73% 31.40% 30.43% 29.93% 29.53% 29.19% 15.0% (Rate
48.60% 40.55% 35.35% 32.68% 30.73% 29.32% 28.28% 27.75% 27.31% 26.95% 10.0%
47.43% 38.92% 33.43% 30.62% 28.57% 27.08% 25.98% 25.42% 24.95% 24.57% 5.0%
46.09% 37.09% 31.32% 28.39% 26.25% 24.69% 23.55% 22.96% 22.47% 22.07% 0.0%

9595 .M9%3Y XY MIND AN 193 11939 — 20 NNNN
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NAND QNN YN NN’ .16

Black & Scholes 5112 w1y von 191N 10N %SFAS123R INPIINN MINNAVN 1PN, 0PN ININY 29D
Black & 97192 V5P )1M0 MINMNND HY DONN TN WHNWND DIPNIY YHWN . TTI2 M08 0PN TUN DY PPINN
PO NPNY PIN NMINMINY N YR DRMIND MDIN NYIN TN NNYT IRNIN Yaph M by Scholes

NIY IN VDN NV, IIONDYONN NI DTPID WIND MXNIND 395951 ,NOWIAN MYOITA WHInwno Ip . 79NN
NYIN STIN MYNNNI ONYN NN MINXIN DWND ,PNNIN N2Y D1VITIVON VOPN NN INYY DT

oD NN 0NN T P nnn Black & Scholes 571105 11 NXXIN NNWNY 1N LIYWIR ONMND MDD
MY TPNAIND DY MNANN OYNN TYN DX XoNY 71D Excel -1 7n7vnd nnny noNpnea vnnwno 1 .nnn
NN INYND 1N IXY .TPYN ONMNN MM1AN NYIN DT DXINY Nwd Black & Scholes 57 nxsn ny»ap
TINA D9 NANN DN TYN DX ,OWND , MINIIND NYND MNIND OONVDM DN DY NANN DPNN TYHN NN

SW MNANN DMNN TYHR NPT INNND NNN NYHN ST .DPNVDN DN HY DXODIANN DXPID MN
T KDY NWP TIND 12T NN NN

N)2PND DYTAIYY NPNNN MY NOIYNY MmN Excel -2 719010 npdnn? nispnaa vinwn NN NXIN 21 1nn

MmNy mvs Black & Scholes Y1mn mixsn nyap o7y Black & Scholes 51 Tinn »asn o»nin qun
TPYIN ONMIND MMINAN NYIN 9TIN

N2 NaNN O»NN TYND ,”What if” 230 NTINNI ,>90HI9 TH MY NN PND , INNYN YR MNYN DYDY
: TPPVAN NI YINHD NNNINN 99501 DMWY

Black & Scholes YTinn 1980 0NN IR Y19'NY A" OXNINN "N1PAN NN YTin NIXSIN
DY NONWDIX XY 1N NIANINN 2900 Dipm

$20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 n"an NN
$20.00 $20.00 $20.00 $20.00 $20.00 $20.00 $20.00 ¥inMm 'nnn
10.00 10.00 10.00 10.00 10.00 10.00 10.00 MmN 0o™N PN
3.50% 3.50% 3.50% 3.50% 3.50% 3.50% 3.50% NOON NNDN MMM Wy
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% TITQT NXIPN
50.00% 50.00% 50.00% 50.00% 50.00% 50.00% 50.00% nrnman
4.00 4.00 4.00 4.00 4.00 4.00 4.00 Nowan NoIPn
4.00 3.50 3.00 2.50 2.00 1.50 1.10 N'YN'UdIX XY PIN"n Manann »von
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 017N NV
1000 1000 1000 1000 1000 1000 1000 nr¥IuNR
$12.29 $12.18 $11.89 $11.62 $11.03 $10.28 $8.94 mim 5mn
$12.87 $12.87 $12.87 $12.87 $12.87 $12.87 $12.87 Black & Scholes 5Tin
8.93 8.74 8.26 7.83 6.95 5.94 4.42 noN¥ 0N YN
$12.29 $12.18 $11.89 $11.62 $11.03 $10.28 $8.94 1100 Black & Scholes 5Tn

YN ONMND 9NN NYIN YN mnHN mysnNa Black & Scholes Y1 nn »nasn ornn qun Yoon — 21 Annn

%SFAS123R, Sections A15 and B64.
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9y DOYAP) DN VIZINN MNYY DY TN M98 DYNN TYN NN XIND 1N IWRI ,INN NAPN NINNND 22 1NN

ORMND MNPIN NYWIN DTN IRN ,8NTY .Black & Scholes 571110 MINNIN NN PPN v ;N0 NIPNA DN

nrnd NoI8 Black & Scholes STin NN P .15% S¢ 0N WY DY NYapnn $5.41 Hv YN

ST NINSIND NN NANN DONN TYN . PPINHDN NANN D1NN TYHD DO MySHNa BSM -(1 - 15%) =$5.41

oMW 2.22 80 (6.36% - (1-15%) = $5.41 -1 $$5.41/85% = $6.36) $6.36 v Black & Schools

DN NaNN O»NN TYND ,”What if” 230 NTINNI ,>90HI9 TH MY NN PPND , INNYN YR MNYN DYDY

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
15.00%

$5.41
$12.87

1.61
$5.41
2.22
$5.41

: VYDNN NYYWA DMWY

Black & Scholes YTinn 1980 0™ NN 1N Y19'N% AP OXNINN "NI*AN NN YTin NIXSIN

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
12.50%

$6.02
$12.87

1.99
$6.02
2.59
$6.02

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
10.00%

$6.69
$12.87

2.45
$6.69
3.02
$6.69

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
7.50%

$7.44
$12.87

3.03
$7.44
3.55
$7.44

DY DN MY DM

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
5.00%

$8.29
$12.87

3.77
$8.29
4.19
$8.29

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
2.50%

$9.23
$12.87

a.71
$9.23
4.97
$9.23

$20.00
$20.00
10.00
3.50%
0.00%
50.00%
4.00
1.50
0.00%
1000

$10.28
$12.87

5.94
$10.28
5.94
$10.28

"N NN

winmnn

TN D™N PN

120N NDN M WY

TITAT NXIYN

MNTIN

n5wan Nopn

NHN9IX XD M MANINn 900N
mbn Ny

YO

nM Hmn
Black & Scholes 5Tin

9% 0N N

*127 1NN Black & Scholes TN
9% 0O™N YN

**10D1NN Black & Scholes 51N

13711 Black & Scholes 5Tinn M9¥N 0™NN PN 12N "MIraN NRNN TN NRY¥INA wnnwn - *

Black & Scholes TN NX 12PN NIN Sy LI2'NN MY NX NN NP1Y DA X NN NN DTN NRYIND NN+

ORMNN 93%30 YN Y7 MNHN Mysnna Black & Schools Y1 7inn »nasn 09nn qun HoIN — 22 NHnn

DONMI DINYN VITN YNWY NNN MYIN
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o1 .17

TOON T MPINN DITLIYD NPXNIN DY WO INKND DID>TN MYaWnN DHYNNY NNV M ,DXIPNN M2
DYTNYY NAPXNIND YINM NN NOX 72D PIVN,MYPYN 1100 NHONNON 97y .NIINN DY PANNIN MINYN PIN TOo
D23 NI 1IN TN 7NN VNN ,NYTN NPIYN DY DWTINY ¥3I2 .1N1 NN NIYNL NP 115 MYIVnm
INND NYSIAN ONYN NN TV DD ,IIN NN .WNINND D1 AUR 5197 DD avna N 97N y1Nn NN
M0 Poon X2 SFAS123R YN NN MNNIYN 1PN .NINMP PN DID* TN NMIYOYNY MIND ,INYY 92D NYTINNY

P9N3) PIBN YPNN MPM INNDY 19T >15 Avyn PN Popn FASB -nw 1nyna .t Nwna nuan
N 9T MYOWNY NTIY0 Q0N 20N NIAPNA PVITNY P11 SNDA YTHY YR (IDYTH MYIYN NTNNND
NPORDIPN N DIDTN MYAWN 5 NNIND 1FIY I (NN DY PANNT NNN 23D IRNYNL MIVP) NPIND1N

.NYVI2 YN OSYNND JH%) 12 O

3ISFAS123R, Sections A39.
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Monte Carlo n*899°0 oyvs .18

MY NNIAY YN I .NAYIND TPSNND PIN MY DY NNV Yapd MmN Sy Monte Carlo n»s51°0 ow»D 1N

DMORTN NJ ONY ONINA ,0XT2IYD NP NN NY NIIWND DOWNWNN VDN NN Y52 Monte Carlo n»¥omo
STINA YIDOWN NIRNIND DDIAPNND TINNIND 29I NNZONN MMN 1DON DNINYNY DNMY ¥ . 0»VDILD)
MM ORNI OXIND MNP NYI HTIN I ,0DON XD 555N Black & Scholes 51 ,Black & Scholes

NHNMNN DX I VIPPNY MIINDNN NN ) MO, 280 MININAT MOTIMINN NMXTIN X (forecast cells)
DTN DY TONDIVNIN NI WINN

IND NVNWYN TPNTIDN NOSPIOANY MDD WY LTPNIND IV DY NNDONN 1N IMNNIA PXINOI0N MINNIN
D9 DIV TN ,MININ DY NIV Y2PY NIN DY NPSNIN MY NOWN DTN VIPN NN PIY ININ ON IN NPYD
NN NPYY )0 Monte Carlo 18510 DW»D 11, NNT MY . )I8Y NPSINND 2IWOM 170D N 19IN)
VIO TIN NPSNND DTN NN NN 1N DY I NPXIND MINSIN NIY NIV DIPY 7IVNI VOPN NN

.(path-dependent) 51501 N15N N¥NMDI

PN TIND 7INTIND NN PN DY NNDNOND DNNINN N2 DY DY NXIPIN ,Monte Carlo n»s851°0
M2y (sample path) 0X711 1501 7PN AN MAON NN Y IMORIN TNY NN Monte Carlo n»s5m>o
INIPN I30N HOINHD NN NYY TNV NLIVAN NNIM )YV OMNIPNRN DIMAIRNDT NN NN NINNNND
DYONIN HY 17 190N NIVNN MININID .0MNPD MNM NTNR MPND wnwnn (random number generator)

2y ,IPONNIN NNOONND YNIN ITHINN PN 7NN ,0009Y YW 2wy 21 NN 7Y DTN M1Y (scenarios)
MNVPN NINSIN D90 195N DWOININN DD TUNRD 571NN Y 190N DYDY WY DX XD DINWYNN
DPTHN NRY (NPEPNI IN MRNDN DY DY TIT) DOWNPR 1 NPIND .1PINN NHMP NN D30 O7nd

DTN YV MWD MINNIND

oy W) W, T DO INN 99N M NTI NN DY Monte Carlo N¥91>0 Ny DY NIWND 111 VY 191N
nNHYANN ,KWNY) NNZANN MMNL OMYN SON DY INNX DTNV 120D .ININ DINTI IRIY 19D MNNN
DN DD NN YR (MUY NNDINND IN DTN NNDONN 91,10 YV JPN 7LD 100 DY NYNIN DY NIONNIN
M) NYPTNA NN TN DIDIIDN DONTIY WANLDY NN ,D90N INWA TN D1IVDIDY 1NV DOPY
mMNIN Y 7T DTN MY (trials) NPXIVIND 90D MON 1YY W DXIWNIN ONTIN 190N INYNIN NP
YOIV YD YOY WD .DNVIVY DD NATIN DNV DNV ,D1T) TINKD DD DITHN DTINN AN PIITY 17, M)
P2 ONNNY OMP OR) NVWO TR DMNYP 1YHN DNVILVPN DIODN DYDY .20 DINIPNN 9N Y NTI YW VD W
Y DN NI ONNNY 19INT DINPN DINN G0 Y NTOY NYY NT INN 112 DINIPN G0N 11T (DNNWNHN
1920 NNNA DMINNDL(DYDN DI HYW NNPNN) YTINN TINT YYD NPIPRIVINDD DY Y91 §IN) DI NTON .2
TSN NPT TND INY NN DWIAN DNTINY J1ND .7PSYINODN DY MINN NIRXIN DOPODN ,DXINWYN

.DNYY M TNN
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VYPN NN N MNITIN VHPN MININ ,NANTY DTV NPXIIN ONY NIIWN NAY DIVD NN YOI NMIPYIN
LOIDNN YNOY  NPNTINN ,NPINN TYINT 7PIND PNN NI ,TNYI NNNYND DINY) INPI DORT NI
103 PDOUPMIN JAIND DXDIAPNNTN DINWNI DNTY PN ,NINT NNIYY .1IDNOVNIN KON WINNN NNNIND 32795103
DONDNN YNNN DN TYUN DY ORI NPTH DY IN TMNX DY T MINWNN M NYWY Hvnd) nd1a »yw
DN MMPN ,WININ NN ,NYVIANN NNPN ,(NIAND NMIHIVIVONN NYIAPIN) TITODTN NNIVN ,(DDDIMNN
9127 VIDNN NV, NXONT .NMINNIND PIPY 51D VIPN MNIN ,GONL .(NPNIND NPIYNA STIN J9INI DOYIAP))
0 ,N9W DOV 19NN NN 21O DY ,DXNNT NPNN NNION DX — 170N PN DY OOV MNNIND PV
A0 MNDY NI 1Y DOTNYNY PIAD MNOY TID XANDY 11D NP 27 TIY NHYID MNNND NN TNV

LDNAIND MY NIIWN MNXIN DN NPINND VY ,IDAD .ONIX VAN NIANNY

AMN OANTN KON VIPN NN DI AR ,TPNAIND NINAY MY NN MIRNIN 9OND DO MINNIN MIXNN
990 FPYIN DNMIND MMINAN NYIAN DTN 0NV DHNRNNDM  NNDONNN MNINY ONNN2 ANNVNY
MIVYIO-N MNYINNN DNR) IPNN IN (NMVID NNYINNN DN) YNNI YHRNYND 1) .ONDY NPSPRIVINI
PNND T YW (Skewed NNON ,INWHD T8 %995 aNINN NNYONNN 2T TYND ,DM010 T8 1MV NYYA N
TIWY T2 ONTIPY TN DAPY NN DY VOPN MM DITTA DPNNPI DITHINI WHNYNY DIPNa )00 .Dapnnn
VYPN NINWNI NPIIWINT ,DOIYIND DIWININD ,NPIVAND NPINNN 93 NN PNIYNL NN 11 ,7ININD
»nn *SFAS123R >Np> N MxNAvN Jpn ,nwynd .Monte Carlo 1891501 wnnwnn NI MYSNNI

.Monte Carlo n»x511°02 vin W 5y YOnm

DYNTIPI VIP NN DY DODIANN NYIN DXMNN NIAN NYIN DTN MOIPNNN MXIIND NN DPSN 23 NN
Y2950 , 01PN YNV ,NYYIAN NNPN NI DOORPR VIR NN NIYNI NP STINN .0NNWHN 90 Y DYTNa
NPLDIY MM WY, THITDT MNIYN) DNNWNN VIP IINN NOON MANPN ,TPURDIVNN KXY WD NINN
PN DIV TO MINMN NN NIND 1N .$31.42 NON NYAPNNN TISNIND TIY INSN . 9Y TIND (PN

YN ORNMIND MINAN NYIN DTIND TINNL 7PN WIDYN NI NNNN 24 NN

32SFAS123R, Sections B64, B65 and footnotes 48, 52, 74 and 97.
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inn Manann »'oon
D"ONUDIX XD TATAT AXIYN n"nMan 120 NN N"aAM NV
k| Ny ph|Y Ny N Ny k|

1.8 1 1.00% 1 35.00% 1 3.50% 1
1.8 2 1.00% 2 35.00% 2 3.75% 2
1.8 3 1.00% 3 35.00% 3 4.00% 3
1.8 4 1.50% 4 45.00% 4 4.15% 4
1.8 5 1.50% 5 45.00% 5 4.20% 5
nNn'"on M9pn v1Y>"n NV

wTNn MYI0N Ny ph|Y $100 N nn
12 12 5.00% 1 $100 winm 'Nn
24 24 5.00% 2 5 "N N
36 36 5.00% 3 1 NSwan No1pn
48 48 5.00% 4 60 IR [WL
60 60 5.00% 5

PYIN ONIND 113520 HYIN TN YINIY MYSNINI NTNI 1NNPI INDHN — 23 1NN

PPT NP MVLDVLLD NNV NV WP , NNV PXITHN NIXINN IVONN DY INIPN IPINI VIONNY DIPNI
12 591 19N2) $0.01 YW NNMY PYT NIPAY 99.9% SY 1INV NHNT OVMIVIN 1DINT WITTN MININN 190N NXINY
MRNONNY MOLINY TN HYY NN INP DYMIXNN DIVNIAN LD YW MYPWHN > NPXIVIN 145,510 1NN
DN $31.32 7PN DITHN YN ANSIIN ,NANTD TN 99.9% -1 $0.01 DY NINWN-NI NROY TN D9
.$31.32 NN $0.01 HW NOVD DY PR NI OTNRN NIXNND TIWY DY 1,000 TIND DY 999 00T .(24

* MLDVLLD DAPM DXDVLPPIN VYIN DITTHN

Ty YN A0 $0.01 HY MITHN) NXAWN PPTY 99.9% NN SOLDVLVDN PNYXAN NN NI PNV’ PPT NPT 93 NN >
23 DAY MHNIANNN MMM DONWHNY TI1 TPIMH MWINA PPTA NI )12 97200 T (MHYNINN
DPIYTOI DOPN VIPN MY NI P
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Edit Preferences View

SEFAS123R 'NpInrD

Cell G16 otatistics
Statizhc Value Precizion
Trnals 145510
Mean $31.32 $0.01
Median $31.43 $0.02
Hl:ll:h —
Standard Deviation $1.57 $0.01
Varance $2 45
Skewness 0.1
Kurtosis 243
Coeff. of Vanablity 0.05
Range Minmum $26.59
Hanae Maxamum $35.62
R ange Width $9.03
Mean Std. Ermor $0.00

" Statistics shown in color are tested for $0.07 precizsion at 99.900% conhdence

99.9% SV PNV NN $0.01 DY PI*T DY NPNDIN MY NIIWN NN — 24 NN
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MY NIIYNY NINT .19

TPYWON OXMNN MNDAN NYIN DTN OXVNIDNN THX DI DY NPTIM NN NDNNN NINTY NV NN
DNV TN TPVIIN NINIAN DODODIVIN NP DOVPADNIND PHN NI ISNY MINSIND NIXN NN1NONI
NPNAN 2AND DY HHITI MY MIWN NND DY DI MYN NIWN .NPIINAN 1II¥D VPYIN OMDYNI
MNYN NN MINKD L1029 DY G .JPDN DY MNNVWO 1N DY MY JNOY DIIYN TN ,72N0N MY w1y 031w

INY)

V1NN 901 123NN NN
NPNAIND NIY . WIIN PNNY NMINN PN DN THPYIR ORMNN NN NYIN DTN DNYNIN VIPN NN MY

MPWM OTIND NPINRNY T NPIWIN TN NN PNHNI THRN ¥IPI YIDNN PNN ,MPAannn or1ayd
YIVP NPONN P DY NPAD NVND 25 NNV .VIHN VNN NYIAPY NN 7PINT PN MIYN NIMNT 79057
LDVTIN 24 DY NOPN NAY IPAND INN PNN DY DODONNY DMIINY NPID YPNN .NI1INN DY DWPYNI
P2 THRY 2004 T2NNT NI DMINN DY NIDN PN NDIITY .INNY DIPY NTNNI YINIYW MYNNIND 1INDY
My NN NYRNYN ,NPWNN TN 1N PN nnnY Due diligence y¥ab nvna .$50.70 -5 $45.17
NYNNYN ,QONA .DNDY NMINSIND YXINND DMWY NIINN 10 NN 120 DOVDMIN S NMPTNN 12 MWD .MINN
Brownian Motion n» X510 571 NI1y1 .77100 NN NN Monte Carlo 1289170 DY »M0UMMNPN 91 71N2
NPYNN 97y PPINN PN DY NPIAPYI (27 NNNN) $47.22 -5 YXINN NPINN 1NN DX N, (26 NIHIN) SVDNVD
SV YNINNA WHNYN TN IRXIND 7NN OPNN NVIDY 552 WNNYd MY NN NN .OWOPYN MYUP

990 YPNNY NPINNN VDY

DW'prn Yp 9"y N"ann 1'NnY 1TRIX

nmyvn N"DAN "My Apayvnn Tvin
Sv19a $37.51 $37.51 04y 4
piVjonl $33.40 $33.40 04 59X 2
avin $35.56 $34.87 04-'Xn
avin $37.72 $36.34 04-m
awn $39.88 $37.81 0451
avin $42.05 $39.28 04-UD1AIX
awin $44.21 $40.75 04-12nV9D
awin $46.37 $42.22 04-1210P X
avin $48.53 $43.69 04-12nan
DWwpwn wp 9"y $50.70 $45.17 04-1an¥T
awin $51.52 $45.89 051
awin $52.34 $46.61 05-1x1N2o
avin $53.16 $47.34 05-yn
avin $53.98 $48.78 05-519X
avin $54.81 $49.51 05-'Xn
avin $55.63 $50.23 05
awin $56.45 $50.95 05-o1
awin $57.27 $51.68 05-UDAIX
avin $58.92 $52.30 05-72nVDD
awin $59.74 $53.13 05-12n2an
DWwpwn wp 9"y $60.56 $58.35 05-12n¥T

MMPY YD 978 MINN PHNA MINH — 25 1NN
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NN DY (Geometric Brownian Motion) 11X MUMXA" ">Nn

20.00 4
80.00 1
70.00 1
60.00 4
50.00 4
40.00 4

30004

20.00 4
10.00 4
0.00

oM ooy

0.0000 0.1000 02000 0.2000 04000 0.5000 0.6000 0.7000

MDD | DDan T

-2.11
0.59
0.13
0.66
-1.14
0.87
0.74
0.49
0.4
133
0.28
-0.86
0.38
0.28
0.36
0.57
062
0.04
0.22
-0.23
1.10
-1.07
-0.15

3195
2764
28,82
29.18
30.56
2840
30.14
31.72
3287
34.16
37.27
38.10
3611
37.16
37.98
39.03
40.64
39.14
39.40
40.12
3967
42.70
39.88
3964

T
0.0000
0.0067
00133
0.0200
0.0267
00333
0.0400
0.0467
0.0533
0.0600
00667
00733
0.0800
00867
0.0933
0.1000
01067
0.1133
0.1200
01267
0.1333
0.1400
0.1467
0.1533

$31.05

60.00%

83.44%

0.67

100.00

0.0067

onan

RAER AR
T DD
T DNTan
T 90
TSI
T DT

NVYNVY (path-dependent) %50 NNHN NNV MPNIVI YINSY MYSNINI 79NN NN MINN — 26 NNNN

Edit Preferences View Run Help Edit Preferences View Run Help
Cell G105 Statistics 10,000 Trials Frequency Chart 9,729 Displayed
Statistic Yalus 028 28l

Trials 10,000 0 e o] 10
Mean 4722 = -
Median 38.06 = o
Maode S 004 - R 140 2
Standard Dreviation .41 2 !!;!1 | ‘ ‘ | ‘ ‘ | ‘ ‘ ‘ =
Y ariance 118375 [
C ko b & 007 | dEnd i £, .. 702
Kurtosis 14.03
Coeff. of Wariability 073 .oog L 0
R Mini 334
Range Masimum e k5 57 £9.98 10233 136.00
R ange Width 43291
Mean Std Err o3t » [24.56 Certainty [50.00 % 4 [59.60

Monte Carlo 527851503 11250 MYKNRNI NN NN NNN MNHN — 27 NINN
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N DN TYN
NV .NPANN NN DD NAY DNYW 10 XIN DY IINN DINN TYN .1ININD DY NYPIN TYIN NN NaD VIPN P
2NN NYIN DTN VOP PO DMWY 10 -2 WNNW) ,J0Y .0YTAIY0 NPSOIND NNNIN NN YD TIND »apy

N%299 YV

NVMNVN NPIYI WWW.USLTEAS. 2OV VITVINRN NAININ TN .NNIPDN NION DN NYY NIN NI VOPN NM

.U.S. Treasury Securities Interest Rates (Continuously Compounded) 250 m7)xX M2y VDO MNIWN HY

NYMY TINNI N1 DIPY MvnD Bootstrapping -1 nvwwa nwnnwn ,(Spot Curve) V190N DIPY MYNHNI
DIAD WY [, NDIVTY CTAYL INW 19T T DIR AT D2 YW DN VID MIYY .28 NNNNI MINIY 1TV 29D
DAN NIV DN WY NIN DNY WNHND DIGDN TYWY NYWA ,0»NY MY TY DX NIVN 1Y WY XIN DOMIVD
MVNY NN ,NPINND MNY NOWN NIAY TN NNIMIY DPIPT DX LININ D92 .INDN T2 ,WNHN MY T
MY P 09NN N My 0 (Forward Rates) 79179 Ny 01900 »ywH Bootstrapping -1 2wn »y
DNV VYV TIYA YYD NYINNND PYIYN DY VIOV TV DNN MIYD TINN 12, NONTY . DPDNY Mpn
AN YW 0N NVNY DOVITIND NN WYY PNYN NIV TN DY DDINNA .DNIY YIIN Ty NHPNON)

* (MN9N 721 3.85% ,3.21% ,2.19% ,1.2% ,7192) >01>AN NN TN NYHRNWN DNV

NIMIY TINID NN DIy
10 9 8 7 6 5 4 3 2 1 Dy

5.63% 5.31% 4.99% 5.27% 4.75% 4.84% 4.01% 3.43% 2.37% 1.29% 02/02/2004
5.58% 5.26% 4.94% 5.25% 4.72% 4.78% 3.95% 3.35% 2.29% 1.27%  03/02/2004
5.60% 5.28% 4.96% 5.24% 4.72% 4.83% 3.99% 3.37% 2.33% 1.27%  04/02/2004
5.65% 5.33% 5.01% 5.26% 4.75% 4.85% 4.03% 3.51% 2.41% 1.29% 05/02/2004
5.60% 5.27% 4.94% 517% 4.66% 4.80% 3.96% 3.34% 2.28% 1.26% 06/02/2004
5.57% 5.24% 4.91% 517% 4.65% 4.74% 3.91% 3.27% 2.27% 1.25% 09/02/2004
5.61% 5.28% 4.95% 5.18% 4.67% 4.75% 3.94% 3.36% 2.37% 1.27% 10/02/2004
5.53% 5.20% 4.87% 5.16% 4.63% 4.65% 3.84% 3.24% 2.23% 1.23% 11/02/2004
5.67% 5.32% 4.97% 512% 4.61% 4.71% 3.89% 3.29% 2.26% 1.24%  12/02/2004
5.59% 5.25% 4.91% 5.14% 4.61% 4.67% 3.84% 3.18% 2.19% 1.21%  13/02/2004
5.56% 5.25% 4.91% 511% 4.59% 4.68% 3.85% 3.21% 2.19% 1.21% 17/02/2004
5.56% 5.23% 4.89% 512% 4.60% 4.67% 3.85% 3.23% 2.21% 1.23% 18/02/2004
5.59% 5.25% 4.91% 511% 4.59% 4.68% 3.85% 3.21% 217% 1.23% 19/02/2004
5.64% 5.30% 4.96% 5.13% 4.62% 4.76% 3.92% 3.26% 2.24% 1.26% 20/02/2004
5.56% 5.23% 4.89% 5.12% 4.60% 4.69% 3.86% 3.26% 2.16% 1.22%  23/02/2004
5.58% 5.24% 4.90% 5.10% 4.58% 4.65% 3.83% 3.23% 2.15% 1.23% 24/02/2004
5.56% 5.22% 4.88% 511% 4.58% 4.64% 3.81% 3.15% 2.11% 1.23% 25/02/2004
5.59% 5.25% 4.91% 5.14% 4.61% 4.69% 3.85% 3.17% 2.15% 1.23% 26/02/2004
5.53% 5.19% 4.85% 4.90% 4.43% 4.79% 3.90% 3.08% 2.11% 1.21%  27/02/2004

Bootstrapping -n nVowa vinNown MOMYN 19990 119259 MNHN — 28 NN

MNIY MY DO PV DINVINP HAPH TN Sy MY MWD TINY INTPY MIYIWN 4 SY YSINNI 2WIN MM wHwnn VIVoN DIPY>
NPYI5N NN
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1PV MINIYN

MNP DN ,DMINN DMIPNI DN DY THN ¥IAP H7IN 0NN 1D Y [, TITDT NPONN KXY NIANND NMIN
NN TNND TIPDTN NPIWYN NPITHI NPY YD K91 DTnn TIND 1001 105 MNIWNY M0, TITT MINIWN
TDNNND

MNNIN
JVINTINN DTN 07T NN DI TPYWKR ORMNN MDD NYIN DTN XIAN VIPN PNI XD NPNTINN
NVOWYN NN NPNN 29 NNNDN DN ANV NN MYIVN D52 vindow Nwyl ,Due diligence -1 MNI M9 TN
GARCH 57 mysnxa N7ann DMm OPNn S MNvnn NPNTINN NDHIND  Dvnvnn  NHYNIN
PN PPN U 0N DTN VIHPN MM (Generalized Autoregressive Conditional Heteroskedasticity)
oONNN XY >VITIVON GARCH (1,1) STy 70 Yy NydaNn NXXIND .NDIN22 NNPON IND DTN OMNVDNN

091 *7F 5371 7y *°R? 5w pann npnTin »vng

Dependent Variable: LOGRETURNS
Method: ML - ARCH

Date: 04/10/04 Time: 10:48

Sample: 1901 2603

Included observations: 703
Convergence achieved after 30 iterations

Coefficient  Std. Error  z-Statistic Prab

GARCH -1.360685  1.794356 -2430222 0.0151
c 0.004958 0002188 2266192 00234

Variance Equation

C J10E-07 212E-06 0145964 08839

ARCH(1) 0031233 0005472 5707787  0.0000
GARCH(1) 0971900 0.004750 204 5979 00000
R-squared 0.010575 Mean dependent var -0.001054
Adjusted R-squared 0.004905 S.D. dependent var 0.035647
S.E. of regression 0038552 Akaike info criterion -3.841624
Sum squared resid 1.037432 Schwarz criterion -3.609224
Log likelihood 1355 331 F-statistic 1.865084
Durbin-Watson stat 2.125897 Prob(F-statistic) 0.114774

Bnninn nny GARCH 51193 winsw — 29 hnnn

1y AW NPAY NP> NYRN TNWHN YW ANNWAN NN TY NN IRAWY T NI, NPLYRNN 07PN N ,(RY) R-squared -n*®
2V PADNY AN DINNN YTINN 7D MY MY RZ -1 DY 1979w 935 .1.0 -9 0 P2 1,70 MNP MY MNYN SNHAN MNWNI MHNYIN

TANDNY PX 21 HODVLY PN XY HTION 21 Y1 NANTN YIWN (29 MAN) 0.0105 XN R -N ,0HW NIPNA DN DX M
JDMIRIN DY

TAN 93 DN NPYT2Y WHWn PNYNIN 000N F -1 Ik S0D00DN -0 DK 099919 IDRDNN 1O NIy DPODVVDY MNONT
TNIND OYTOIRY DINTIN 1D DY) DN NNYI THPVDLLD PN KIN DN PP PVDIVVD PN NIN ITANIY DIMNN DNPYNIN
TMINN 5915 NMYYI PDNIN NIRNYH DR PTIA MILIYPD TN IPYIN IMNX NN DYHN PINND (MVDYOVVD DAPN NDYM

IR ITINN MDVPANP NNV T DY DOWIANN (29 MN) 0.1147 Dv OXNNNN p-value -M 1.8650 H¥ >0 vLYN F -n .o wm
DMINNIN DY TINDY PR Y MLV PHAN

MIMN NNY Nwnwnn nxan GARCH 5T Yv xonT 1 ™
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PYAIN NAY DNV TPIN OPNNI NYPNYHN INYRIN .NPNTINN NTHRND MYNYH MADN MY >NY
NI0N YPNN (NOWANN NNMPND NPY) MINKRND DNYN YIINY ,NIMINKRD DOMVYN ,NNINNRD MYD ,NINKD
NPV NIMIPIND ONOY NPNITHN JPNN NPVLDI MWIALN DNINTNN MITNN MNXIVYND DXIMIN 195N DMWIAVN

PMY PN NPVD YAPY NILVNA

Sv nynTann NN (Long-Term Equity Anticipation Securities) LEAPS n»y91xa wnnwnd ynd) ,qoma
INVIY D 92 JOIN WD, NN DY H1IPNnN 07N AT OINNVY NN J1 LEAPS npsoN 0020 n»n
MIN ,PND TN DY JOIN 952 .0PIN DY MDNT NPXIIND MM NIN NPININX DTN DLW Tl
Due diligence y1¥>2 9NXY .MIPND NI DY DXNNINNND N 21T NPND DO DN NPNAN DY NPIN-1MIPN

aPn NPNY N YY NPoon NN TN XY GARCH »ummprn STnny XN 1pnn YLD NTHNHND
MNLY NPNNINI NIMTIN JPNN NPVLDI N NYHNYNT NPNTHNT YINOWY NN DN DX LJDY .POVDVLD
NPNTINY TN VN THAN XNTIPIN TOIND .NPNVONN JPNN NPV DNRNYND ,LEAPS 1N 007N 93
DY NPNDX INNYN MIN DY NPNTIN MM 90N .49.91% N TNX2 DITOIRN Y HW Ynn N> NM9NN
SWa 19N 992 .MMM WYY 12WIN 1N ININDY DIDITI9MIN DIPYND) DINDD ,D0PNY , MDY SN
NPNTRNN > NYY Sy Nonparametric 7°8919°0 N8N >7y Monte Carlo n»s5m»o mHw»  511Hn Nnn
MNP YHYN IND NIVINY NPNTIN YD 1097 ;19590

nYVAN NAPN
MWD .DVWTIN 6 -1 YTIN :MNY MDY AW MWD 1I12NN ST DY MPIINN DXTYD NOPSNIND DD
TV ,MYOVaAN NPNNININD 1748 ,WTIN DD IWUND ,DOWTIN 48 DY NOPN TVNI MPIMIND NPINN DN ,NNYNI
ON WX [ cliff NoNn NHYAN NMPN NN ,NNINKN NAIYN DINDID MWD NPSNIND DI TUND 1Y MvD
55, DUTIN DWW INRY .NOVDINKD NPIVIND TININRN DOV 3N ,DMNMYRIN DWTIND NYY TN DAY DITWN
(D%WY 1712) w1IN SY NYWAN MNPN ,TON IRNIND .NIOWAN 1/42 YW NPSOINDD NIDN NN NDOWIAN qON vTN
SY . NPNNND DY DLV NV NN 1N NINN NIRNIN .MINNIA VIP MM MUNHYN (DNIVY 1/2) DWVWNIN 6 -)
VP MPWN 48 -H NPOINN  DOWTIN 48 HY NOVWIAN NAPN DY TPNAIN DI U921 MXNINN NN YIAPY TN

.YWIANND NMPN U TNRD MNYI NN MNRINMD (minigrants)

INNIVAIN NT Y1910 NNNIND 99991

DMIN NION,NTN VIPN PN NN DAPY TN DY . IPONDIVIMN NI I NNMIND 929510 NIN XAN VIPN P
YNTNN 7PN 2002 -5 2000 -1 INDNN TYNRD ,NNINKD MY NYHNYN .ININKRD NIV WDINY NPNIIND 9 Dy
TN DNXMN DX YN WNINNY NPINN PIvA DPNINOP DWPRD NN PO-21N IYIAY DIPHND PN N2
AYXIIY DXVWINN DR IXRIND 30 NN .DOPNT PN ININNRD NIV NN PI,9012 . TNYN 210D NHY NP
VIDNN PNNY NYNI NN YN 7NN PHN DY DN VIV KIN THONDVIIN XON WINNN NNNIND 929510
D722 XYY TOY NDON .MITINND INNN NN WYY DXTHY IN DIV DITIY .TPNNIND DY SHIND
NOW NPNIND DD ,qDNA IDOWANY DNYY NPNNIND TN YINMID HaNN 19T ¥ NI2NN NN DXANYN DYTIWOY
DNY ¥ 19 DY) UKD NINT DY NI2NN NN 21NYY DOVIONNN OXTIWY NI LTIV D5 MIDND WP 1DPwan

9510 M0 PPN NPNYN XD TIONDOVIN NI NNNIND D277 DITIY DV 1 NNV YINM NNMNN
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PN NINYL1.85 -2 NN NPSNN NNNINNN 929510 .DIZPNN MYV 7Y DIN) ANYY T2 DY PR ,PNIIND
ND VI NRININD 2951 1D NIRINY ONP PPN IPNN OY 2W»NN 1T TIY .MM wnavnn vopn
1Y D NPPIRN MNN 119D NPD (1998) Carpenter ,NTY .3.0 -H 1.5 P2 DI DOV MINDVIIN
(1996) Huddrat and Lang *.2.8 X1 D192 D911 M2y widnn 9950 ,00w 10 YW 0N TUn N9Ya MYNN
5w IPNN Yy DPaNNa 90N *.0>19aN DYMINN MY P KDY ,DXTNIYN Y MY 2.2 NN YNINNN 995070 1D

.3.0-9 1.5 2 y) 01201 9299110 ,72N100N

-N) PR TN 28D ANINND MNDANNN M VIO NN NNJANTN INKRND 1 YNNI XY PN NYNINYN
YODYVLVLD DITHI NITIPID AN W YNNI INNRND 1M L0 XN TOINDII NNZINNAYI 3.99 NN Skewness

TIN AN JPINT D AR 30 NNAN TV PIINN 1D DY ,0X3TH ININI NINIPIN DY MIPOYN NApnnn MpmImnn
MPXND MADN MY SNY NHY NINT NNXD 1IN DY .YXINNN TYNRD TN NNDINNN DY MI5907 70N

NNV YR X1 ITIDN NNV .DMVDIVLOD NIWWN AININI (trimmed ranges) DITION DXANDY : 1IN YINIWN
TPSOIND P2INNY YN HYNY 1D D) DID9DNN DIYNND NIONDIVMN NIN VI NNMNN 92951 Y
9520 YN MY 1IN NN TPINN PNN JNPNIY INKRD PTXI 1T .$500 -N NN NIAY 7HPINN PNH TYRD wHDd
NDON MY¥ONA 2INY 8NN *.$500 -0 97 AN MY 1IN PHN IWND WIND TPSMNNY Dby

.1.85 Hv »rnonnnn 21930 11P8NY 17 ,1.84 N YDVPAION

39Carpenter, J. 1998. “The Exercise and Valuation of Executive Stock Options,” Journal of Financial Economics, vol. 48,

no. 2 (May): 127-58.

“Huddart S. and M. Lang. 1996. “Employee Stock Option Exercises: An Empirical Analysis,” Journal of Accounting and

Economics, vol.21, no. 1 (February): 5-43.

NMPN DY P3N PHN NIY NYAPI MNRYINNN DX NN 99.9% -1 NPy Inverted Brownian Motion »00,00 Ponm winrw*!
PNTNNN NN NITHN Y
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X -0 P8O0 MPTNN Y -N PN DY AUND YIDMHIN NNTMNND NNINVDIN PND [ NRNYN WHNDY MNNN DYDY
: WIDNN NNMINN 929010

160.5263 omwopn S"9on Tvm TvVm "nn 1My 1MIXN aoon aoovn
1.0000 DN nanann naTyvn nPaynn N'¥9IXN 0'oaANn nnan pmnnn N'¥9I1X TV
3.3576 vsinn
1.8530 msn 3.0256 05/08/1998  $11.3333  $34.2900 469 28/08/2003 38509 10518
2.2650 16/02/1999  $15.1389  $34.2900 2,269  29/08/2003 59850 89961
MaNINN Y910 XY :vn 1.2855 08/03/2001  $28.7200  $36.9200 2,194  03/09/2003 88519 95867
DMuPN DT Y 2.2878 09/11/2002  $21.8055  $37.2000 352 31/12/2003 1942 41038
1.2953 03/08/2001  $16.2600  $37.2000 488 31/12/2003 86393 14289
1.4886 10/08/1999  $16.2600  $32.4600 2,108 29/09/2003 24881 5025
2.2915 19/11/2002  $16.2600  $37.2600 880 28/10/2003 3722 16831
16/03/2004 19/11/2002  $16.2600  $33.5000 127 28/08/2003 22351 2200
1.8819 19/11/2002  $16.2600  $30.6000 99 28/07/2003 28862 34637
2.3087 19/11/2002  $16.2600  $37.5400 29 30/10/2003 55587 36058
1.9696 04/04/2003  $19.0600  $37.5400 155 31/10/2003 37498 35882
1.6055 04/04/2003  $19.0600  $30.6000 309 28/07/2003 91075 46869
09/04/2004 04/11/2002  $17.7100  $38.2784 300 01/12/2003 42903 30738
2.1218 19/11/2002  $16.2600  $34.5000 20 02/09/2003 97583 80763
2.2140 19/11/2002  $16.2600  $36.0000 224 03/09/2003 99218 25998
1.2013 31/08/2001  $28.7200  $34.5000 23 02/09/2003 95193 5817
3.2831 15/07/1998  $11.1389  $36.5700 2,000 14/11/2003 70651 81744
3.3019 15/07/1998  $11.1389  $36.7800 1,000  24/11/2003 97264 46899
3.3370 15/07/1998  $11.1389  $37.1700 511 15/12/2003 30371 75145
3.3473 15/07/1998  $11.1389  $37.2850 1,500  30/12/2003 35472 77678
3.3356 15/07/1998  $11.1389  $37.1550 1,000 15/12/2003 7897 20244
1.3071 31/08/2001  $28.7200  $37.5400 1,100  30/10/2003 6874 36156
400 +
350 +
M| - i Average
aon L _ Median ag
250 + il
200 +
150 +
100 +
50+
0 A Sty oty
" = ) L] L] L] L] [a3] o o
. N M = i w0 o :

THPONIIOIN ND W INNIND 25991 NHTNN — 30 NN

PHNNM T2 NINWNID AR TN T NN NVBYL YN, D1VDIVLD NIYYN NN PDVPHIIN INY NI G0N
Skew -N NN PAYNI NXIND YT t NNOANNA NYNNVYN) t NNDONN TINN (0.0001 SW RAOR) 99.9 -N YVDVLLON

9y T JPNNN (31 7NN 3.92 -5 N3 (DAY M NOY DONPN D¥IIYN — NNYONNN S¥ kurtosis -
PP0N2 1M 1D YY .3.92 -5 1.0 1A YIN IPUNNDIVNIN XD YINMD MNMIND 22950 DY NNV TNy avin XM 1.76
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Y OHNDIVNN NI WININT NNNIND NN 210 97 1NN INPA MDY NIN 1.85 DY %INIIDIN 1PN Wi vy
* o12wn

One-Sample Hypothesis T-Test:
Suboptimal Exercise Behavior

Test of null hy’pr:nthesis: mean = 3.754

Test of alternate hypothesis: mean < 3.754
Alpha one-tail of 1%

Varable N Mean StDev SE Mean
Behavior 8530 3469 11312 0122

Variable 99 .99% Upper Bound T F
Behavior 3925 -2.33 0.01

Therefore, the 99.99th statistical percentile cut-off is 3.925

The average for the range between 1.000 and 3.925 is
Average 1.7954
Median 1.7689

Therefore, with the three values indicating a suboptimal
behavior multiple at around 1.7689, 1.8450 and 1.8531,
using the median of all data points provides the best
indication as all data are used...

The resulting suboptimal behavior multiple used is
Global Median 1.8531

D»VVIVVY NIYYN 2NN DY HYINDVIIN XD W1 MNIND 25951 NN — 31 NN

NINW 1MW 59909 570W TOIN — TNV M TPIIND T T2, AN 111 HPIORDOAN X9 WIdHN NMIMNN 2300 yapw 933*
PNAIND NN DN TIYNY XD TN DY 1N 112X ¥Yap)
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VIPIN INYIVY

YUTIN DD DY 2WINND TIVD .MPIYNN TOY DN IDVIAY MPIVIN 190D NXNYA 7Y 2AWINKD VIDNN NYY
YSINNN DXTIYN NANRY MY 0N .5.51% -3 N8N YXINNHN VIPNN MOV .32 NNNN NN MNINM
.5.51% -2 NN NYNRNYN ,JD DY .MWY 5.5% mdPn MNINKN DNV YaINa

oy Count Sum
0.34 133 241,374
TV DN nao TVvIn T™vIn 1)) q90n
mbnb 2"no ann nmn> wbnn wbnn naon apayvnn D89N TV
149 $132,784.00 $30.8800 4,300 ¥ Nty 31/12/2003 2003 04/08/2003  NI273822 18292
149 $10,190.40 $30.8800 330 IO 31/12/2003 2003 05/08/2003 00273892 18159
159 $61,520.00 $30.7600 2,000 ¥ Nty 31/12/2003 2003 25/07/2003 00273401 16794
159 $61,520.00 $30.7600 2,000 ¥ Nty 31/12/2003 2003 25/07/2003  NI273719 16807
159 $61,520.00 $30.7600 2,000 IO 31/12/2003 2003 25/07/2003 00273415 16666
159 $96,401.84 $30.7600 3,134 TTI09 31/12/2003 2003 25/07/2003 00273771 16666
181 $144,158.00 $29.4200 4,900 ¥ Nty 31/12/2003 2003 03/07/2003 00273288 18023
243 $7,888.77 $23.6900 333 ¥ Nty 31/12/2003 1993 02/05/2003 00273015 5257
243 $69,080.04 $23.6900 2,916 ¥ Nty 31/12/2003 1993 02/05/2003  NI272903 17598
154 $84,590.00 $30.7600 2,750 ¥ MY 26/12/2003 2003 25/07/2003 00273721 16897
183 $11,497.84 $28.4600 404 N¥N Nty 26/12/2003 PR98 26/06/2003  P0002027 17063
169 $49,801.86 $24.6300 2,022 ¥ Nty 26/12/2003 PR98 01/04/2003 P0001979 16897
202 $36,455.98 $28.4590 1,281 ¥ Nty 23/12/2003 2003 04/06/2003  NI273111 8092
18 $208,992.00 $37.3200 5,600 ¥ Nty 22/12/2003 2003 04/12/2003 00274451 19094
231 $10,944.78 $23.6900 462 ¥ Nty 19/12/2003 1993 02/05/2003 00272981 5428
259 $8,805.72 $19.0600 462 ¥ Nty 19/12/2003 1993 04/04/2003 00272795 5428
133 $247.04 $30.8800 8 ¥ Nty 15/12/2003 2003 04/08/2003 00273913 18103
280 $6,359.76 $16.0600 396 ¥ Nty 09/12/2003 1993 04/03/2003  NI272622 8102
217 $20,728.75 $23.6900 875 ¥ Nty 05/12/2003 1993 02/05/2003 00273024 5361
0 $27,990.00 $37.3200 750 ¥ Nty 04/12/2003 2003 04/12/2003 00274455 18911
154 $102,970.00 $29.4200 3,500 ¥ Nty 04/12/2003 2003 03/07/2003 00273283 17840
29 $33,345.00 $37.0500 900 TI09 03/12/2003 2003 04/11/2003 00274339 18721

VIPNN INYY NPHRN — 32 NNNN

(119921392 MIPN 9199) NIYIVIN

NN NN 33 7N ANV M2 MIXXIND PYT TI INY 91T ,NPNIIAN MMPNN P ,NPIIVIND 190NY 93D
RPN Call ma9w M2y Black & Scholes 1010 90 571na vindwn mMoapnnn MXXIND DY MODNNN
MY MDIDNNN YYD 1I9IND YDYDIN MMININ NYIN HTINY 195N NMINSIND IRNYM TITT NPONNN MmN Sy
NPXIVN 90NY NN Ywa 2 AwarmW MmN 1,000 -2 WHNWI MINVIND MM |10 9Y .NPXIVIX 1,000 712y

nWA 5T May x0T F.o»0NnN DNMININ Y NDDINN MNI NYHNYN ,MININN NPY Ny M

N99 MWON dN91Y PN NN IR TNV N ,oomny 2 X 107

aVND ¥ NMMPN 1,000 DY P8I NI M2
NP MNPN 9N YINOW Oy MDIINNM YY 1NN NN NXIND 34 1NN .0»9N90 DINMIININI WINIY

¥ 1PN NY2V2 MNN MNIND (10 9190 MV OOWTIN 12) MNPN 120 DY OOIHN MNTPNNN .IXITNA DTN

M9y DHRYAY MINK PI8 DNIY DAPNY VI NIIN WY IPSILN 1,000 Oy TPLOIN DRMNN MDA NYIN HTIn 1995 Jwa®
Y MNYN NOPNTIN DY NPNNN DY MBI OX DY J9IN Y92 .MOIdDNNN NPXTI0 NMN DYDY NPXIVN 5,000 -2 1,000 -1
AN TN NINIVIN 190N WHNWNY

Johnathan Mun 771 7y nma o moNn™

(21 JIWRAN NMPNL DI NV DRI NINDY TN TN DY»NNNY T3 ,NNPN Y2 me‘z 5%OMM PNI N A N HTn®
N 2% 1,000 -N NMPNAW TY NN T ,(2°) TPYWHYN NP MNYY DINN NYIINY ,(27) MNHWN NAPM IYAINY DINN DIV
(ub\v D»NN Y12 ININN NN IWND ‘7317 ND DDA NP2 PN HYN WNHY 1o, nwm‘: D037y 10301 -1 NYYND
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DNMND MIPIAN NYIN TN INPA DV TOIND DN NPXIVIN 4,200 >3 MNID 11 .2WIN NMINNIND YN

* M1 wnmow NT VYR PIN NV VIR
D02 DY PXOND TIWY ,»What if7 230 ITINN I0NI9 TH MEYOKYT MM PPND ,ANNIYN WD NN DvD

(NN MAPN) NPXIVIRN I90HN2 DNV DN NIV DTN

1720 -
$17.10 - 1.'
II
II
$17.00 - [
1
!
1
$16.90 - ||
Black-Scholes _ | S
1 . J—— - - b e
318.80 - | o ¥
| .
|
II
31870 - |
III
III
318.80 - \_
318.50 r r T s
1 10 100 1000 10000
MON SN MNINAY »393%20 HYIN Y1 MOIINN — 33 NNNN
$45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 ilalaliptal
$45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 $45.17 winmnn
10 10 10 10 10 10 10 10 10 10 10 10 10 10 N 0D"N N
1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 1.21% 121% 1.21%
49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91% 49.91%
0% 0% 0% 0% 0% 0% 0% 0% 0%
6000 5400 4800

120N NON M Y
4200 3600
1.8531 1.8531 1.8531

nrnmn
0% 0% 0% 0% 0% TITT NXIYN
3000 2400 1800 1200 600 120 100 50 10 nr¥o'K
1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 1.8531 ON'09IX X2 YN MANINN 990N
0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 n%wan Nopn
$13.06 $12.93 $13.08 $13.00 $12.91 $12.88 $12.93 $13.11 $13.08 $17.55 $18.55 $17.32 $17.82 $20.55 mr 5mn
VEinn NIXSIN MMSI0X yopn
$13.91 $18.55 120

1
600 5
$13.00 $13.08 1200

$13.45 $17.55

10
$12.99 $13.11 1800 15
$12.97 $12.93 2400 20
$12.97 $12.88 3000 25
$12.99 $12.91 3600 30
$13.00 $13.00 4200 35

$13.02 $13.08 4800 40
$12.99 $12.93 5400 45
$13.06 $13.06 6000 50

$13.00 rsn

HYIN DOXMND 12N NYIN H NN NMVINN — 34 NNNN

JPIPHND NPYDYIND YW PO TON TN XN DYRINHA MIDANN DY (MYMNN) P3N 1PVINY YNP DNTHN DMaDpn PN’
NI 1IN NPXIVIN 4,200 139Y ,DOYXIANN NNVINN DY PPIND NNNIYN YXINNDN IN MNP NP NIVIN 4,200 -2 YIDOWA MIRNINN

2NN NYIN HTINI VP
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VIYINA MYV 91990 .20

N2D VIPNN MNYYWA NIDLN TPYIN ORMNN MNNAN NYIN DTN VINN PNV YW INDdNY W
MANAN NYIN DT TIND NITHND DNINN VIZINN MNMOY ,TPNAD .NPNNN DY MY NN NINNINA DY TIND
NINNN) HTIN0 NINHD YINOWY DN PAHTND I (NYIN DIIMON TN DOYNIAN DXWINN) YN DNMND
NN DONINN 27 NNM OMIPHRN 12 NOAPHNN MWD NIIWN (MDD NYIN ITINND NP INKD MIRNIND
ST TIN2 VNN MNPV YWY P2 OINYN NN DPONNPIV KON DIWIONNN PIN NN 35 N .
NI HTINN TINT VIZN MNPV YIDOWY D10 110 NIV DYTAIY0 ISOIN DAY 1D NIXINDY MDD NYIN

279 NINHD VIZINN MNPV YIDIWN D2APNNN N0 AN TINI TPSIN TV

STINY YiInn V1Y NN NY'Y IZXD D TAIYD NNSDIX "MK NOIYVN YN ST 1INa 1Y NN MY PRI DTV MSDIX MY NOvn

$50 $50 $50 $50 $50 $50 $50 $50 "N nn
$50 $50 $50 $50 $50 $50 $50 $50 AinMm 'nn
10 10 10 10 10 10 10 10 MmN 0O"N wn
3.50% 3.50% 3.50% 3.50% 3.50% 3.50% 3.50% 3.50% 20N NNoN NN VY
0% 0% 0% 0% 0% 0% 0% 0% nrnmn
55% 55% 55% 55% 55% 55% 55% 55% TITT NXIYN
1000 1000 1000 1000 1000 1000 1000 1000 NPYION
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 n%wan Nopn
1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 TONVOIX XD I ManINn ©'90n
20.00% 15.00% 12.50% 10.00% 7.50% 5.00% 2.50% 0.00% b n Ny
$34.02 $34.02 $34.02 $34.02 $34.02 $34.02 $34.02 $34.02 QN1 Black & Scholes >Tn
$15.63 $16.99 $17.75 $18.56 $19.44 $20.40 $21.45 $22.60 NN OXNIN AP 5N

(>N N2 LY NN YY)

$18.08 $19.21 $19.78 $20.34 $20.91 $21.47 $22.04 $22.60 WX DXNIN "M 51N
(>Tnn yiInn L1Y'Nin W)

-$2.45 -$2.22 -$2.03 $1.78 -$1.47 -$1.07 -$0.59 $0.00 wonn

VPN NPV NDYON NNNYN — 35 NNNN

DOVNNWYN TIWNIY 3N ,NNDIN NVIWN NN NNYTIY 013N NYIN H TN TINA VIZNN NV NN DNDW»N DX
DVIZNN MNPV ,90NI VTP NMD VIZNN NYY NX DNPIY VIV ,TIYIN DRMNN MHNIN NYIN DNIMNONI
NINHD VIZNN NMYPYA DOVWNNYN DN .JPYNR DRMNN MININ NYIN DIIMONT 1T TIND NNNvnD 091
YN NN NN NN DI9959) M12N NYIN DTINT DON DY DIZNN Y NPY NN DOV VIVOY 1 ,OTIND

9190 510 M9 NPV YW MIYWNN IR PANY T Yy . (1 - Forfeiture) :2 nmpymn NPY9IND NN NN N

27102 DOWNYHN VIZINN MNPV TN NINN PANY 1LY ,DITNN MNPV IMNNN

MNNAN NN DTN NN PYINY 11 DOVNHNYNY >IN ,NYIN 2N TN VIPNN NYOYI DOUNPNYN IUNRD
DOVNNWN ,NYWANN INNY .NYYINN NMPN ToNNI DAY N DMIVIVN DITIYN ON DIOND NIYON DONMNN
IN 790N TINA7 NI DN PSRN WININD IR DXMND 2DINIAN NYIN DTN DX PYINY UIPNN NYwa

NNHMNN 929501 DOYNNA (799227 IR 79D XINK7) OINK MIPND I8N TIY DI NIOND MIPAY ND IWIND

5195 MNIN 9193 PN KIN MNWN NN TO IR (1-Forfeiture) 2 Mpayinn NPSoND 19010 N9 Hw nyawn Ny 11 nyawn’’

DYa NINT DXNY»N TIY 52, MPIINN NPINND MND DY IR PNNN JY DU VIZNN NORNN DX Mwn M PRV 7o (1-Forfeiture)
72532 PPN
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,DONWNN P2 NPINOOD XON NPIPRIVIND DY 2IWN N3 .0°aNY DITIVN IWNRD TIONDIVIIN NON WINNIN
IUNRD DYDY VIDIN YNYY ,HWNT— STINA PO 199N NPSPRIVIIND ,OTINN TINDY VIDINN PNYY NDION MY
5Y ,0ODPN YD PN AYNRD DXLV NYVWAN NP TPONDIVNN NI WINdD NNMND 99510 TN D02y DO T2
NYOYI WHNYI TOONDIVIMN KON YINIHN NNNINND 999102 VIDNN NYOWI NPITN P DXTNIYN MY D
T 0N TN MDNAN HYTINN DY 197y ,DM00D DIXNNNI IR TN DRMND IMINIAN NYIN DTN TN NN
NPINN HY NOITY NN PXINNN T2IY DX TYRD DOININD DN INY DWW NT.VINN TPNRNIY NN TWUND
INND N NOVIANN NAPNI) TW 95 TMHIDND NN PXINN NI JMX OXTIIYD NAPININNIY N 03T
AN DMN TYN NN TN YO0, MINN D92 (7900 N\INHN” IN 790527 1 DITAIYY NPNNIND ON NHYINN
N DN YNNG TPININNY N DIND TN TINNIND TIY NIV NTIPIN XN VYN YNIND DAY NTIPIN) MY
VIZNN MNIOY DIYMD IRNYNL DINY DIITYD N2 NNND TIIPITYIRND NVIW 2N VI (79000 TN

o190 NN

ND DYS QN NNNN DOV NI INMYN NN MIYHYNRN DTN NINKD VIZNN MYV DIVNNWN TWUND ,TPNRND
DNOY DY WP DT NPSNND Y5 ,,MINK DD 1910 INND P WNIM DINN PNdN IV
INND OTPNRD DY NIPIY PID NIND 1T .DX0IDND RN VYN DIIWN ,IN 9191 DPNN TN DY 100N
NN, DIPNRN TN DT ON .IYPAN NNPN YDA P 12TY PXIN 12T N IVIAY DITAIYN DOV NN 12TD NMYHYM)
DN DYV DYT2WVD NPXMIND NN ¥HRNDY 191 OXT2Y, NITIND NIPN 922 NYYIANN NOPN INND N ,NYPaa
LTIND INND VIPNN PNPY NYIP 7Y G0N 1NN DI 90N 1T NVIY OOVIDNN PPN L1990 790N TINLY N
NN INT) TPONRDOVNN NI VIDIHNN NNRNINND 9295101 ,NYWANN NP N ,VIZNN M NYY P NPNPRIVIND DD
YNV NP ,NDIY TANY (MNMNRNND NDNNT DNNWNN P2 NPIPRIVIND NPINON ON DY MINDNTD
NPXMND OND NYIAPA DPPAN PRYN RD DIXTAVN NPIDYN A¥NY 92T DY WP YN DTND HNHn vIonNn
N N2PWAN JNY INRD DIYTAIYD NPSNIND NN DOXOINN DITAIY ON )N I 70NV 2NN XD IN WD DX 12D
NI L,oTIND NINKD DIZINN NYW NINYNIA LD 1D . JNMIN PDANY IN NPNNIND YIDMNY DI 10T ¥ DITIWOY
289N DHYNNA YINDVNIN NI WD 70 DYN NOY MIND NN TWRD DITIIYD NPNNND NN WHHDY DITIVIY
NN 925 109N DYTAIVN IWRD TN ,DXTAIV0 NPNDIND NPHINN MYIITH NN Y 199V NN ,0NOY NPOYNN
12,90 M2 VN NYYY 933, 0IDNN I NPY NN DINDWMN T MVN NI 1INV NND TYNNL . NPNIIND
DIPIN MNPV MYNNINI TPINNIN ONY NN L35 NNNNI NINID JNNY 29D, NNT DN .INY TN YY) TINIRD T

ST NINND DNIRYN IWNRND AN TSN TIY IR DTN HTIND DNOIdN Y
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MYN NIIYN MNNIN .21

YNNI DMWY DTN 71732 7NN ONY NPV YTIINT NPNNN DY INNN OPNY NN NIXID 1M 36 NHNN2
TNY ,NONTY .Monte Carlo n»S510 DY Thda MYINR DOXMND 1NN NYIN DTN IONINTINNI VIDOY

$17.39 NN YV NN NYIN DTN IRNIM $45.17 DY 1d0Y 7190 PN TPINN ¥ 2005 AN DY NN
ON ,TTND .DOWN 6 DY NOWIAN NAPN DY MNNIX MY $17.42 -1 ,wNN DY NHYIN NOPN DY NN NIY

THAIN MIVAND TIVD YaP) IUR) PSNIND DY MNaxn 01NN Tuna vidwd Black & Scholes Shin nX ppm
PNNON .$19.55 -2 P90 M) PYTY MNOND TW (0w 4 Sw nYwann nopnY NipY ,0nv 4 Hw Anra
UND .NTTIA TSN MYYA 12.42% Sv 0P W ,Black & Scholes 571102 widdwh nxnwna $2.16 N0 Moyn
»n7onn Black & Scholes 57 nNn »Mwn NN 7O ,109¢ NMNN 99002 MM MAVIND NPININD D
97N N2 MV NN TO TPRND .5.51% 5S¢ 11D72 VDN MY DY PNaVNa NNdYPY NN $863,961,092 NN

37 NN 0PIV DY NOPN TYN1 $49,963,417 Sv NP ,$813,997,676 NIN THVIN DNMNN MDD NYIN
.2WONN DY NN NPNT NN

124,900 MYNNNI 2WIN MWD IWRD $17.39 NIN 2005 AN NPWNNY TININ DY IND 7PNY 37 NN 97y
PNV NP $0.01 YW NNHY DY NOPWIN DRMNN MDAN NYIN 9T DY Monte Carlo 18910 YW MmN

IO NININND NYYHN INDID NIRNN IY 36 NNHNNT NININNDD NN 9D .99.9% SV MLDVLLD
.37 PN NININNKN

,Monte Carlo n»x512°0 DY TH*2 PYINX OXMND MINIAN NYIN DTN NONITINND YINdY

nn'on *wTn 6
42 1dn N nbwvan 'wmn 48 n"ann Y naon "'nn
n%wan wnn
>"No R RIZER] NYTN Npayvn ysinn QDA "Ny XN
550,000 550,000 05w $47.93 $50.70 $45.17 2005 X1 No'NI/2004 12N<T 910
550,000 550,000 05-78M19 $48.70 $51.52 $45.89 2005 X129 N2*NN/2005 X 1O
550,000 550,000 05-y1n $49.48 $52.34 $46.61 2005 Y10 N*NN/2005 IXN2D 10
550,000 550,000 05-919x $50.25 $53.16 $47.34 2005 99x N'NN/2005 YN 910
550,000 550,000 05-'xn $51.02 $53.98 $48.06 2005 *xn N9’NN/2005 59K 91O
605,000 605,000 050 $51.79 $54.81 $48.78 2005 "1 N2*NN/2005 XN 1O
605,000 605,000 05-o1 $52.57 $55.63 $49.51 2005 51 N'NN/2005 "1 0
605,000 605,000 05-VDIAK $53.34 $56.45 $50.23 2005 UOIAIX N9'NN/2005 51 1O
3,105,000 2,500,000 605,000 05-12nV9D $54.11 $57.27 $50.95 2005 712NU9D NY'NN/2005 VOIAX O
605,000 605,000 05-7210PK $54.89 $58.09 $51.68 2005 1210 N2*NN/2005 NVOD O
605,000 605,000 05-12nan $55.66 $58.92 $52.40 2005 120211 N*NN/2005 NNVPIK 1O
8,097,100 7,492,100 605,000 05-1n¥T $56.43 $59.74 $53.13 2005 12NKT NY*NN/2005 12021 910
605,000 605,000 06- W1 $57.20 $60.56 $53.85 2006 X1 NY'NN/2005 12NKT 1O
605,000 605,000 06-78M219 $57.95 $61.36 $54.55 2006 X129 N2*NN/2006 X 1O
605,000 605,000 06-y1n $58.70 $62.15 $55.25 2006 Y10 N°NN/2006 IO 1O
605,000 605,000 06-919K $59.45 $62.95 $55.95 2006 919X N'NN/2006 YN 910
605,000 605,000 06-'xn $60.20 $63.75 $56.66 2006 *xn N9'NN/2006 S IOK O
665,500 665,500 06 $60.95 $64.55 $57.36 2006 "1 N2*NN/2006 XN O
665,500 665,500 06-191° $61.70 $65.34 $58.06 2006 *51' NY’NN/2006 " 1O
665,500 665,500 06-LDIAX $62.45 $66.14 $58.76 2006 UDIAIX N9'NN/2006 51 1O
3,665,500 3,000,000 665,500 06-12NV9D $63.20 $66.94 $59.46 2006 12NVDD NY'NN/2006 VOIAX O
665,500 665,500 06-1210PIK $63.95 $67.74 $60.16 2006 1210 NP*NN/2006 NVOD O
8,906,810 8,241,310 665,500 06-12n2n $64.70 $68.53 $60.87 2006 120211 N*NN/2006 NNVPIK IO
665,500 665,500 06-12n%T $65.45 $69.33 $61.57 2006 12NKT NY*NN/2006 12021 IO

5T MXNIN TN IWIND TN Y, POITND 197w 1Y 172 WD DITAIYD MPSAINAN 100% ¥ DINMN BN 12 INPN Mpnn Im ™

.Black & Scholes
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("Szan) NMrsox M Ndyn (*¥TN) NMPYDIX MY NdYN

ysinn "QDNAX "MAnY XN ysinn "QONIAN "Ny TINN
$18.79 $19.55 $17.42 05N $18.46 $19.52 $17.39 05-N11
$18.78 $19.87 $17.70 05-1X1129 $18.76 $19.84 $17.67 05-1X1129
$19.08 $20.19 $17.98 05-yn $19.05 $20.16 $17.95 05-y7n
$19.38 $20.50 $18.26 05-5M9X $19.35 $20.47 $18.23 05-5M9KX
$19.68 $20.82 $18.54 05-'Xn $19.65 $20.79 $18.51 05-'Xn
$19.98 $21.14 $18.81 05-111 $19.95 $21.11 $18.79 05-"a
$20.27 $21.45 $19.09 05-1o1 $20.24 $21.42 $19.06 05-151
$20.57 $21.77 $19.37 05-LOINX $20.54 $21.74 $19.34 05-LDINX
$20.87 $22.09 $19.65 05-12NVDD $20.84 $22.05 $19.62 05-12NVOD
$21.17 $22.41 $19.93 05-1210PIX $21.14 $22.37 $19.90 05-1210PIX
$21.47 $22.72 $20.21 05-121n2m $21.43 $22.69 $20.18 05-12n21
$21.76 $23.04 $20.49 05-712n¥T| $21.73 $23.00 $20.46 05-712n¥T|
$21.06 $23.36 $20.77 06- N1 $22.03 $23.32 $20.74 06-X11
$22.35 $23.66 $21.04 06-1X1129 $22.32 $23.63 $21.01 06-1X1129
$22.64 $23.97 $21.31 06-y7n $22.61 $23.94 $21.28 06-y7n
$22.93 $24.28 $21.58 06-5M9KX $22.89 $24.24 $21.55 06-5M9KX
$23.22 $24.59 $21.85 06-'Xn $23.18 $24.55 $21.82 06-'Xn
$23.51 $24.89 $22.12 06-"11 $23.47 $24.86 $22.09 06-"2
$23.80 $25.20 $22.39 06-1o1 $23.76 $25.16 $22.36 06-151
$24.09 $25.51 $22.66 06-LOINX $24.05 $25.47 $22.63 06-LDINX
$24.38 $25.82 $22.93 06-12NLDD $24.34 $25.78 $22.90 06-12NLVOD
$24.66 $26.12 $23.20 06-1210PIX $24.63 $26.09 $23.17 06-1210PIX
$24.95 $26.43 $23.47 06-1212m $24.92 $26.39 $23.44 06-121n21
$25.24 $26.74 $23.75 06-12NYT| $25.20 $26.70 $23.71 06-12NYT|

(Black & Scholes >Tin) NPSoX M NdyN $813,997,675.53 :(*n12"a YTin) NSOIX 'A2 MXSIN |0
ysinn "QDNAX "MAnYy XN ysinn "QONIAN 1Ny TINN
$20.75 $21.94 $19.55 05| $10,151,679.73 $107,373,306.72  $9,566,052.74 05-I1
$21.08 $22.30 $19.86 05-78N10| $10,315,358.76  $10,911,406.31 $9,719,311.21 05-1X1129
$21.42 $22.66 $20.18 05-yn| $10,479,037.80  $11,085,484.73 $9,872,590.87 05-yn
$21.75 $23.01 $20.49 05-5m9x| $10,642,716.84  $11,259,584.33  $10,025,849.35 05-5M9X
$22.09 $23.37 $20.80 05-xn| $10,806,395.88  $11,433,662.74  $10,179,107.83 05-'Xn
$22.42 $23.72 $21.12 05-a| $12,067,082.40  $12,768,538.58  $11,365,602.93 05-1a
$22.75 $24.08 $21.43 05-o1| $12,247,106.05  $12,960,024.83  $11,534,210.56 05-151
$23.09 $24.43 $21.74 05-voMKN| $12,247,152.99  $13,151,534.39  $11,702,794.88 05-LDINX
$23.42 $24.79 $22.06 05-12nVoD| $64,703,067.40  $68,479,589.19  $60,926,665.19 05-12NVOD
$23.76 $25.15 $22.37 05-210X| $12,787,246.87  $13,534,530.21  $12,039,963.53 05-1210PIX
$24.09 $25.50 $22.68 05-1an| $173,794,559.61  $183,963,675.91  $163,625,443.32 05-712n21
$24.43 $25.86 $23.00 05-1anyT| $13,147,340.75  $13,917,526.02  $12,377,155.48 05-712n¥T|
$24.76 $26.21 $23.31 06| $13,327,387.69  $14,109,035.58  $12,545,739.81 06-X1
$25.09 $26.56 $23.61 06-71N10| $13,502,052.80  $14,294,860.42  $12,709,221.87 06-1X1129
$25.41 $26.90 $23.92 06-y | $23,676,694.60  $14,480,685.27  $12,872,727.23 06-y7n
$25.73 $27.25 $24.22 06->1ox| $13,851,359.70  $14,666,510.11  $13,036,232.59 06-5M9KX
$26.06 $27.59 $24.52 06-'xn| $14,026,024.81  $14,852,311.66  $13,199,714.65 06-'Xn
$26.38 $27.94 $24.83 06-1| $15,620,733.27  $167,541,950.16  $14,699,542.02 06-"2
$26.71 $28.28 $25.13 06-o1| $15,812,864.89  $16,746,357.48  $14,879,372.29 06-151
$27.03 $28.63 $25.44 06-LOMNKR| $16,004,996.50  $16,950,764.81  $15,059,202.56 06-LDINX
$37.36 $28.98 $25.74 06-12nVOD| $89,211,839.45  $94,488,780.60  $83,935,039.46 06-12NVOD
$27.68 29,32 $26.04 06-1210X| $16,389,234.10  $17,359,579.47  $15,418,914.35 06-1210PIX
$28.01 $29.67 $26.35 06-1an| $222,232,270.95  $235,401,537.28  $209,062,661.14 06-121n21
$28.33 $30.01 $26.65 06-02n%T| $16,773,471.70  $17,768,368.50  $15,778,600.52 06-12NYT|

MXSIM MMpy nNnan $914,341,297.69 :(Black & Scholes 'DT'ID) NEOIX 1"2A2 NIXSEIN 0

ysinn QO "Ny TIXN
]12'0 NDN "M WY ny $11,410,930.53 $12,069,200.79 $10,752,660.26 05N
1.21% 1 $11,594,912.90 $12,264,896.33 $10,924,929.47 05-1XN29D
2.19% 2 $11,778,895.27 $12,460,568.06 $11,097,222.49 05-yn
3.21% 3 $11,962,877.65 $12,656,263.59 $11,269,491.70 05-919%
3.85% 4 $12,146,860.02 $12,851,935.32 $11,441,760.91 05-'xn
4.68% 5 $13,563,926.63 $14,352,393.94 $12,775,433.13 051
4.59% 6 $13,766,281.05 $14,567,632.85 $12,964,955.45 05-o1
5.11% 7 $13,968,661.66 $14,782,897.94 $13,154,451.58 05-LOMX
4.91% 8 $72,729,068.19 $76,974,043.30 $68,484,227.49 [Eaktalblole}
5.25% 9 $14,373,422.88 $15,213,401.93 $13,533,443.84 05-7210PIX
5.59% 10 $195,077,253.65  $206,491,668.93 $183,662,838.36 05-12n2an
$14,778,184.10 $15,643,905.92 $13,912,462.28 05-7anyT
10 mno"N wn | $14,980,564.71 $15,859,171.01 $14,101,958.41 061N
0.00% M TNNN | $15,176,895.90 $16,068,046.23 $14,285,719.38 06-1X1N29D
49.91% nrnTmn $15,373,200.90 $16,276,921.46 $14,469,506.53 06-yn
1.8531 NYNVDIX X2 PN NMaNaNN »'9on | $15,569,532.09 $16,485,769.69 $14,653,293.69 06-5M9K
5.51% on W | $15,765,863.28 $16,694,645.72 $14,837,054.65 06-'xn
D'wTN 6 -1 wMN nSwan nopn | $17,558,385.11 $18,593,873.04 $16,522,925.99 06-"1
4,200 nox | $17,774,249.42 $18,823,635.79 $16,725,063.05 06-o1
$17,990,313.73 $19,053,398.54 $16,927,200.11 06-LOX
$914,341,298.00 Black & Scholes YTn 2"v 2"no | $100,277,996.32  $106,209,508.20  $94,346,643.11 06-12nVDD
$813,997,676.00 mrn Ymnn 2"y 2'no | $18,422,213.54 $19,512,924.04 $17,331,531.85 06-1210PIX
$863,961,092.00 199NN Black & Scholes YN 2"y 2"ND | $249,446,594.79  $264,228,555.25  $234,664,248.79 06-12n2n
-$49,963,416.00 vonn | $18,854,113.35 $19,972,420.73 $17,735,834.78 06-72nYT

PYIN DONIND 192N HYIN TN MIINDHN MN® — 36 NNNN
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Edit Preferences View Run Help
Statistics
Statistic Walue Precizion
Trials 124,900
bl man $17.39 $0.01
t edian $17.33 $0.02
Mode
Standard Deviation $£1.50 $£0.07
Varance $2.25
Skewness -0.00
Kurtosis 3.00
Coetf. of Vanability 0.09
Range Minimum $10.70
Range M aximum $23.96
Range Width $13.26
Mean Std. Emor £0.00

* Stahizhics shown in color are tested for $0.01 precizion at 99 905 confidence

Monte Carlo 52785120 my8nNag 0172999 NN MY NIIWN NINNHN — 37 NNNHN

5.51% 01N WY
mann N
1.21% 1
2.19% 2
3.21% 3
3.85% 4
4.68% 5
4.59% 6
5.11% 7
4.91% 8
5.25% 9
5.59% 10

mna"nn "R "'"Nn "2 "Nn

ysinn

$47.93
$47.93
10
1.21%
49.91%
0%
4200
1.8531
0.08

N"0NAX

$50.70
$50.70
10
1.21%
49.91%
0%
4200
1.8531
0.08

(2NN MM My DY MR DRNIN MM TN 001 YY)
(0w 10 S NM1'%1 NNIN DY Black & Scholes 5 Tin ©02 YY)
(02w 4 5w MoK 0N 1w Black & Scholes 5 Tin 001 YY)

DNYIND MY NIYN NNNHN — 38 NN

nny

$45.17
$45.17
10
1.21%
49.91%
0%
4200
1.8531
0.08

$17.39
$26.91
$19.55
$2.16

nan nn
winm 'nn

N DN PN

100N MON AN WY

NPNTIAN

TIT2T NDNIPN

NP0

ONVDIX XY YINTM NANINN 2900
nowan Nopn

' X DXNIN A2 NN HTn
21 Black & Scholes 5Tin
13N Black & Scholes 5N
mbyn NNNoN

MNINIAN NWIN DTN NINRNIN DN $26.91 v >2>n0n Black & Scholes H7in N8N NN NN 38 NNHNA NONTD

1212 V90N ($19.55 NN ONOY 4 DY OXMN D»N Twna wonwn Black & Scholes Y1 nxydn) $17.39 Sv

ST MININD IRNYNL INY TINN MINND TIY NN PANY NIVNA 0PN NMINN 7Y 120N 1NN §9.52

NPNIND DY OONWN NIWNA NTPD NN DX NINNN 39 MmN >N Black & Scholes
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212N NWIN DTN DY MWD NN DN $26.91 Hw >N Black & Scholes 5710 bv smvwin noayn pa waann

WIN WIANNN 0.02% TIYA .WIONN YN 199NN NPIDN 39 NN .9.52% NN $17.39 HY OYWNR DRMNN
NI WINMIN NNNINNN DY $2.64 IN 28.60% .INOIND PN THIND DNINWNHN NI YW NHYINN NNPNN
MV NIIYN TO .5.51% DV STV VIPN NYWN DN $6.58 IN 71.37% -1 9N ,DOTAIYN DY IHIONDIVIIN
P2 NPINOPD XD NPIPRIVINGD W $0.30 YW NN ONWN NOWN IRY .$9.22 -5 ¥ Y 19INI NI1A0NN

.2005 AN NPIYNN DY ROITY 1IN D1SN 40 NN .Y 19IND PNIVNI NN NN VYD DNYN

36 NNNNA 6.14% SV AN NOIYNY N DXTAWD NPXNNN YW PIND OPNVYY MWD NOIYN NN MINIY 1NN
oy Black & Scholes 57112 winow myynNa $863.96M 510 721120 NWIN DTN WINOYW NMyNNNa $813.99M)
Black & Ymmvw »on 795 non 9551 N 930 Black & Scholes 192 ownnwn ox (DMNINN 0N
PN .39 DY WAVYND DIND GUN DITIIYY NPNIMN DY MINONND NN NAVNIL NNPY 910> XY Y9551 Scholes
Black & Scholes 571 5¥ VOPN MM Y5 NN PIVYNI NN ,TPYIN DOXMIND 912N NYIN DTN NYHNYN
TN ONIN DI 10D (NPNTHM TITDT AXIYN ,)ND0N NIDN 1D WOY ,WINND PNN M0 PNN) 155N

MY WY ,NNO0N MDIND LTPUNDVNN NI I NNMNN VDN PNV ,NYWAN MNPN ND DMINN
ST MY MINKIND OIN? NXR NINND 41 NNNN .DNNYN 1PN NPVDI NNNYH TITDT MNIWYN ,0INYN

9 TNIVN NMINSIND TOVW 18 .2005 NI MPMNNNN MPIYNN Ny ,NMNaN 0nwin 6 Tund Black & Scholes

TPNIN NPAN YD ARNPN 7Y YIAPNN NMINKINN .36 MININ NYN NOIWN MIRNIN TOO NNY $914,341,298
LDTIPN ANINY 29D NNVLP MPIND DI TYD

N¥9IXN 7Y NNN5NY Nnnn

. N''X OXNIN "N11'2 NP1 2Tn . (0} . no¥aN N91pn
$17.39 5 0.02% $0.00 >
. 12'X1 Blac! choles 2Tn . (0} . NON'UOIX X2 1IN NMaNninn 29N
$26.91 Black & Scholes 28.60% $2.64 5 5 5
$9.52 moon 71.37% $6.58 VN WY
0.02% $0.00 DINWN NN My
$9.22 Twno

DINWNAN 1A TNYPRIVINNN YA 9.52¢ -5 9.22¢ 12 DN wonn*

Black & Scholes >Tin on'a mawn

$26.91 DY 10 My &NONN NY}RONY N1 NNIN DY Black & Scholes YMna winw

$19.55 *DY 4 D N'¥OIXD MOY YXINA 0N N DY 131NN0N Black & Scholes YMna winw

$18.47 019N MY MOY 0N &N DY 13P1NN0N Black & Scholes YMna winw

$17.39 N522N NOIPNI NIANINN 2901, 012N MY 0NN NN Myy DY "Miran NN STind winy

(11.04% S¥ nnnon) $2.16 (M9¥ 0N n) Black & Scholes 2 TiN2 Mpn2 'N1*anN TN win'y MYyXNx2 NY3pnn Mbyn NNNon
550,000 2006 N2 & TIN 19 MpPOIN NI'YOIX YXINN

$14,240,709 NS Mbyn NNNoN

D'wMN 48 1&N2 NN/ TIN NIN2 Mpayin NNYOIXN NXND DY 4 -2 IWnNwn :nyn*

YDIND MY NIIYNA POIPY NIMINN — 39 NN
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nna'nn A"Man'hn MR 'Nn
ysmn n'OIAX mny

(DINN MMM My DY MR OXNIN MM TN oo %) - $18.46 $19.52 $17.39 MROWN Y
(01w 10 Y N1 NNAN DY Black & Scholes TN ©01 YY)  $28.55 $30.20 $26.91 1'% Black & Scholes >Tin
(DY 4 Hw M98 DN WN1 Black & Scholes YTin 002 YY)  $20.75 $21.95 $19.55 13710n Black & Scholes Y Tn
$2.29 $2.42 $2.16 mYyn NNNon

$15,110,852 $15,984,148 $14,240,709 naw5 Mbyn Nnnon
555,000 :2006 Niwa TN 19D npo1INn NMYOIXN y¥INny nnaNQ*

INDIND MY NIWH ANNYN — 40 NN

$103,588,842 2005 MX¥IN O
$304,675,765 2006 MIX¥IN O
$300,633,091 2007 MIX¥IN O
$141,257,655 2008 MIX¥1IN O
$54,548,249 2009 Mx¥1N O
$9,637,696 2010 mx¥IN O
$914,341,298 NMMIY NIXYIN 23"ND

(Black & Scholes 51 97¥) MN$HNN ©INY — 41 NN

TO O3 PIXI NV PN ONMND MINIAN NYIN ITIN DY NITYI MNNIND DIN NN IR, TPRD ,42 NINN
Ny Pad >N Black & Scholes Y1 2 w19nn .36 1NN MIXIND ONIN $813,997,676 DY MNMININ
12.33% NN ONYN NN TO P2 WIINN (43 NN YINND dMYNIVN RIN THYIR ORNMND MI1IAN NYIN D NN
MIOIN NPINTN MINNN LINN D32 .0NYN DI THIND NIRXIND DY 272PY NT NN ($914.3¢M 5 $813.99M)

MY 9INA PUINY KXY $100.34M S5 wHaNn TO)

$92,197,733 2005 MXX¥IN 0
$271,222,335 2006 MXX¥IN O
$267,662,000 2007 MXX¥IN 0O
$125,765,601 2008 Mx¥1N O

$48,567,875 2009 MX¥IN O

$8,582,132 2010 MX¥1N O
$813,997,676 NN NIXYIN D"ND

(YN ORMNN 193°2N NYIN 710 97Y) MXHND VN — 42 NINN

(%) ¥19NN ($) oNN
-12.36% -$11,391,109 2005 MXYIN O
-12.33% -$33,453,430 2006 MXYIN O
-12.32% -$32,971,091 2007 MXY¥IN O
-12.32% -$15,492,054 2008 MXYIN O
-12.31% -$5,980,374 2009 MXY¥IN O
-12.30% -$1,055,564 2010 MXY¥IN O
-12.33%  -$100,343,622 NPNIY NIXKIN D"ND

MINSIND DY DINNNI) DI99)13 WH9DN — 43 NHNN
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mapon .22

IMNTPNM NPSNN NNNNS ondw 57N NX Fisher Black and Myron Schools ynn»a ixn mw 33 y1ay

Black & Schools 9711) TNX Y9890 D710 NINOIND NN NN 22NY N XD 10D 5 IvY Nymynvn
1 NPNIN NIIWND NPIPIYN MIVNIN WIYY .DIWMY 1IN DINK DTN YW NNNOVLaY nNywa (05951/99)0
MY PP 097N YoN Black & Schools 51 9990 Black & Schools 511n) D00 DTN Sw M)
NYIN SN DY NYAVNN DX VIAN MINNN .0»NNA NV HOYTIN ,Monte Carlo N»¥10 ,(MIRPIINDN 7INNN
579 Black & Schools 571 .SFAS123R X ann mNNIWN 1PN MIYITY ORNNA YN ORMND MDI1AN
VI NRNIND NIV IWRD DITIIYY NPSNN DY NN MWD DX NN DY 90> 1979y 299570 Black & Schools
Black & Y712 mwnnwnn mnan ,nuynd .NPSON DN NYWAN MY INDNN THIINDIVIIN XY DTPIN
NN N2 MOMIYN ) 1NOY DXTIYY NPIMND PHI2 NMINNNN NONY 990N Black & Schools 91123y Schools
MON Y ¥ 1100 MY DIV MAY ©02 MMN wNT Black & Schools 51 305w momdnx RN
WTIN G0N . TITDT MPIONND JPRY NPIN HY NPRIIPN NPINN NIV PN TN DWW NP 991D, Nrmynvn
NP> 89 Black & Schools 57 HO10PYN 11992 1120 DOUPY TINGD DX THINPIINN TPNND 17 PP
919 7180 9951 Black & Schools 1) 131201 Mponnn Nmn Y NPSOIN , NPRPINN NPNNIN PNIVNI
,N2YAN MNPN ,M2IN NN MIDN 0N MY DIDIDN (NPNIIPN NPNIINT TITT NINIWN PNIYNI XdXINY
NMNOMID .DMINN DININT ,TPUNDIVNN KXY DTPII WO NRTIND ,MHNYN NPNTHIN ,MHNYN NIPDY N222D
NPNIN NPNIND NIINN NN TN ,NPINN NOWNY NIDN NN NN 120 N2 DWNRNWN IWXD Monte Carlo
MYNNANL PSRN DY NN ONYN DX NN 1N DY : NMY DT YNV 7PN wanwnd 1M 1153

DY IN YNIAN NYIN DTN DY DYND) MINK MY DY 1IDOWA PN IN 7NN Y PN DY D1HDN NPYEIND
DTN D29 MNTIN ON MNPN NN PTI0D7 NI DY (DX M0 DTN

NPNPINN NPSNN YW PIND OPNY NX TN DONDN DN .DIWMY DIP) DXWINY DN DN NYI YOTIN
YHOY TN DY MININ NPIPIVANI WNRNWYND ¥ DY) AWNN YARYND MYNT TN TITIT MPonnn nymn by
DNAND YN DT MPINHNN NN DY NPRPMINN NPXNN DIVWINT YN DMM»I NV SN 2Nl
MmN M2y Monte Carlo n»8919°0 DY 215702 DPOVITPR LYY 1IN DY DTV NPNIN NNAY 1IN DY MPa
9¥1 (119) 0N MWD ,NYYAN ,THIONDIVNN NI I NNMND ,VIZND NMIINDN : 11NI) NPRTN NXON ©0IN
VIOV NN MONY N9, RNV DININPIN JY DDINNA .PVDOLVD PN TAD 712 NNI MY PPT PYND NN
DMOVNPR DNNYN DY TIRPIIIN TINNN N NUYNOWI | TERITPN TINIIN NN DITAIYY 7PNOINY NN HTina
DY DOYAYN D17 DN NPXAIND PHII NININD DY NI DO AN NIWNY XXAND NI TN DX INN
1T NI ANND MY NOIWNY MDD NYIN DTN NYNI YNRNYND ¥ 19 DY) ,DXT2IYD NPNIN DY ININN OONY
MNIN DY OXTNYY NN ,(Due Diligence) mMmxI Mpr72 M2 Nya .OHN DMNINN NN PNAYNL NININN
AUND INRND IXIND INIAN NYIN DTN NYIY MYSHNI SVINDIXR 9INI MY NIIWNY AN MNOSNH

PVIINON NN NN NPTH ,TPVUYN NN NYHNYN NAY THINYTINDN
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0»VYVY DYIYNHN - X NAD)

MINNN AT THIND MXNIN DY NITO NYHD HINY T2 HVNNN JPIND NITNINT NIRNYN NN VDNV POHIN
MNANY 1NN VIV YYD AP NY AWUNR TONN IN ANNYH -NNNXD OSVDMINIVT MNN MY PN IWN
YLDV TONN .HNK Y T X -2 19y MDIONN N IV Y53 HNX X -1 1YY PNnn Swnb o (discernible)
TONN DY ANNYHD TIND YR DI D900 925N 17N | (non-deterministic) VONID 1IN NIN INTITHINA
MYNY 17 XY, 1IN YOUIVD NIN 7190 Y PNND DY D000 ,NANTY 0¥ 552 MY MXNIN DY) YVONVD
NPY NI VP MNNI DY YRIN TN VD DY IDAR) MNYDI NINTN MIIAN O PNN DIVDN NN NN NNNA
DPNRN NN PN PHIN NHROWN PAT THIND DOPNHT MNNANN )N 992 .(APNTHIN N PP NID NN
DN NN, MVUNVD MPXNNIO MYNNINI ,)OY PN MININD DN YNNI VAP XD PO 90N

DXPPOM 105N NPXMON DY HVDVLVD DITH DIPY NIVNA ,0>PNN DY (multiple pathways) 027 DN
NP YNRYNN YVDNVON PHNNN DY DMIVNIIM PN N1 OWNNN PNNN DY DNONINIVIAN DX NN D
TONNN N WX (Geometric Brownian Motion) 7192 »MOMNYY PONN .(time-series) NYNY NNTO

00 MATIN NPIVORND NPSPIIONN DY 2NN NNNTY IMOLVAT MTIN YINOWA R8N NP2 53PN NINN
D»NIINN OPMINAN DWDTINI NWNYNN DIDIN NNIN XIT NI PN NND SWINIWYN YODNVD PHNN NIN

.Black & Schools 5112 1)

77531892 Y90 PINN PPN DY BVNNNN BNNANNDN D10

X wro, X, =0 NN NMNon NP IUND P87 X, OX PN ONX X = [Xt :IZO] NS, X YN NN
NOTIPN NODINA MIVN T2 NIDIN YD WRN , X € N (0,1) IN TAN DY NIMY) DON NYMIN DY YIONNI HD9NN
O N X, - X, eN (0,1) Y OTD 1 DY NMYY DAN NOMN DY TPONNDI MDANND  NNNY)

T o ,(drift) NPIN/9ND N9 NN a IWRD ,(GBM) 71892 0N PONN apw dX = aXdt + oXdZ
17).4

PSN D13 BN OB Drenn dX XN Inj == € N(g,0) -v 19 dZ =&, Adt ,ponTONN

P51 X Ponnn Sw mmwm E[X (1)]X e” =0 xn 1 yr 9o X Ponnn by »asn 7ivn i w X (0)=0

TOW MONN TN @ NIMN/AND OIS VY UKD PN mpna . V[X (1)]X e (e"z’ —1)=O N 1

[ A B A ¢
.E!:X(t)e dt =£X0e( Yt = o)™
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Geometric Brownian Motion — a2 nov)

DY»NONN DMYYHY NYIPY 1OWD NN NPRY) MOVINTND NNIN NOT PHNIN NN DY TION MNINRND NNN
TRV ION TN LYAYN .I2Y YW DIYIVIN NPNY 1D O 0N PRI (Memoryless) 11303 PN’ pva
N ,ND) 1T IYVY NNINA . NPSNN NNNNY Black & Schools 5102 ,5wnd ©02 nnyn st . HRyn Sy 927

1) IN NP M) 7PN TNY INYID 912 IN YTIN TV IN 1Y NIV IN,IND G0N TT0 OX NYTY 100 NOW
00N YW KIPIN WY IMN, NN TTR DY SNINN IWWnm 1Ny

VIYDN YN INY MY 7P OPNNA t AT TIVA GIYNN TTHY 50% W MNANDN NHMP YD NN NNINN ,NYYND
SN VIVON YWD AN T P> DPIN t I3 T G IWNN TTRY 50% SW MIINDNA DTN NNINY YNOVN
PYOY 1N ININY GON NV NIINDD YW 121D IR IN PNY YAV NOVN YW 1D 1NN NN Y Nwyny
NNIN2 NMINOYNN NN PINN DT NYLH DHYM NN TN T T TIVD DIPN IMNL PYTI NI YIVHN TTHY XN
o vy mnoyn nnn 1»n GBM .(GBM) Geometric Brownian Motion n"1pw 11290 DN Y Naon
rqno” Novina ,(Random walk /»apn TI907) OONIPN OMIPYH NAINNY NTHNND NPNTHN O¥a 01N
D5 D1 DY) DN NIN DIPNA DY GN DXIRYI DPNX VA IN NP, MYAVN ,0>TTH DY oY yawn (Drift)

Rk

9VNIDY NNVYP DT PPV TPIDIN YL OYNG IN Y Y20HN NOVN RN G IWHRN TTRI TNYNY DN PN ,NYD
DINN (DPTPN) PIYOITTHN 21712 IN 97NN TTH IO 29 DY OIYWN DNNINNY TIND Y17 1N 1IWN SPIMIN
N0 NIV PPN 71IYAN DX NDI0N I IYANY 1210 .()1DYS NN NI) THONKDIN N MIANN NNNA NN
NIV, TIINN MK MITININ NP NMAND NMIINDNN TWYND ,NXINY WY D5 DY 71957 NI NN
mMa7 DY DOPNYA NPIRNPNIN NPNIINNT MWD NPIVNOID NPN NMNDANNIY NNIN) VIFDN WY 772

NPV PN

TONN 81 (2003) Hull .nvin 91y mooa Monte Carlo nm¥om»0 oy o>nn) .GBM Sv 0w»Y May nyd
Monte Carlo n»s511m°0 ,39 by .GBM N0 X910, 1IN PNN IN NN HY MNXIWN DYDY NI MINDING
19199 1N TNINN DY 9D TINHD NNDN 1) YNIANND PHNNN TXD NN M 5y .GBM Sv vivs ow» nyn

:John Hull
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DYN DY PNNRN DY SYya0N DIPINDN NNN IXNIYIN DY SNDY T8a .GBM nX nINDN D90 nnnnn DNoMN
PNN HY OYILN DNINDN IR DN NYYNY TN NMIPNL IITHY NINID 11 2NN DY PNN Poinn

NN NYYND .MNN DY PN 2IWONT TPNNPNN INIWAN OMT ,MINK 092 .t-1 1912 PNna pOonn t ra

ano Sv NOoMN oy = @ PP NLYANN ln(% j PN DYON MIPTNA TPNNPNN INIVNNY DININ
-1

0'2 .
o PN AL DY NYHOND NIAWINKDN NPNTINN O T T TIND EY NMYNN T8N Mo i (drift)

NIV 1INY AT NXDY 1A DY OYIDIN YW NN JpNn NMVDY TIY NDON . JT WITN DY HOINDAN YY1
NPT DY HOYIM YWY ONNNA NTTNY JPNN NMVD PAY IWN MNDIN WIIWN PN

DYPNNN NHIY DN NRY TID NON .FPYNNI MZONN 1P PAY PNI DI DY PNMPN INIVN 1D ¥ IN
DNIMNDNY INPNA 1PN DNDANND MNIWNN DY DPYI0N DMNININDT INNND NP L,TIONIN N MIDANN
-Y NINAID M INOD .IYNIN ND HDONN DMPNNN DN IN DYPNND NNIY TP 1M TOPINHDIN A0ONN SYa0N

DONNDIM ND NT PONN Nwynd 80 GBM

5T 120 1 NNDA WHONWI D0 IMNNHN NDNDND NP VIV VINPNPNR NPN PNV NINIAN NNOLN
7PN YPNN MNMINNY

SV SYa0N DNINDN MIP ,TPNNPNN NNXIWNN NN N ¥ HNNDY 181 50 NNDNA D) T2 NNTPH NNONI D
.Z,0 PVD2VD 1IN @ PVLDPNIVT 1237 : DX NYI MY ln(% j NN PNRN OPIN 0PN NN
-1

9223 79 2T YUY NYYN Y955 GND? 171NN PNNY DXANN NN ,INDI DD 951NN GNDN NIN YVDIPNIVTN 1O

(Random shock) »NApN ¥1I¥T D) N0 ¥ ODOIN WP PN IMKN N AT THIRD ONWHI Nd1APN MY NNV

NPARTHNN NX NIIINY ¥II1 NWYND INIPN MINYH 1IN NINY Z, -2 o DYNTINN NYAON LY IXPNA NINY

SVUVD TONND NINN YPNN NNNIND ITII NN NI MNIPND MNWNI

.GBM mysnNa »nwhs 7910 X 91O 1o win 19 nno (Excel) »mvphrn 11992 0w»h May) nyd
IN OMYN GNDN P20 NN MIYRIN NNINN (DOWINT INNT NNMDNN) NN YIDY MDD MDY N NN
- 2004 ,2003 ,2002 ,2001 ©nYY MINN MNIWN Yahoo INX 1M %9 DY .imnn DY NN98H PMVN NXWNN
TR MNIVNN NWHNN DY MODININ YINNN .NPNNNA ,46.2% D10 31.4% ,12.5% ,33.2% ,22.6% DN 2005
MNVONN JPNN NVO Yahoo »IN) 29 DY .1nn HY MWD NPNTINND Y230 NN NOMWN NNINN .5.37% Sy

NP 1022.64 -2 D>NNND 7NN WYY RO TPWIHYN NNIND .26% Y NTMIY 71NN DY
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252 -2 MYN GNON NN PYNY VIVAY TO2 DY GHDY YYD GNON NN D) NDNN .NININ 110D Y8ID DY NYd
MY NOWH NN Y8 DN GNOY MIYN GNDN DX 1IN DIY T2 (MWa NN M 252 W NNdN3)
NYNTIND ONDIN WNYN PIN 29 SYY MDD ¥ - 252 HY ¥ YNV NPNTINN NN PONIY 752 NPNTINN
MNP GNDY PN GNDN NN PNHNY NIN DY INNY NN DI NYD INSY DT NI 1O DY ONDAIN wNIvL NTI)
NN ©Y51D1 (12272 NPNTINN NN NMNVY POD) 1PN NIMYNND TPSNN NYRIND PNAY TII N8N

VN DY NIIPNIN NN DXYND DINY DINPIY MDWNN D210 NANN 301N GNON

Microsoft Excel - Geometric Brownian Motion B P

T2 D YIS e e OFfice SR D P

PNiY  Detivicom 90 DOMD D92 Y (90D AR N9 YaR S - 8 X

| (& By f4 | ¥ Dk DY DD TR a;:c!
ga kB S0 o8z Azl e -
Boru|===F5[[ds |08 o «f 8)s=sm) oo i Al
[ T O I = O A =S| D [ ¢ ] B [A
L
5.37% (mw)qgno | 2
NXIAN S Waon onmabn 26.00% (nmw) nenan | 3
1060.00 - 0.02% (nono| |4
1040.00 1.64% (o) nenTan, | 5
0.01% (n'nm)qno. |6
1020:00 1022.64 mnnaTm | 7
1000.00 ]
980.00 LY %
960.00 [ | |11
940.00 28
1
920.00 i
900.00 T T T T T T T ) |15
1 2 3 4 5 6 7 8 9 10 |16
L7
J&ER
10 9 8 7 6 5 4 3 2 1 0 112
1.89 -0.33 -1.36 041 024 -158 -1.32 =143 -067 1.66 (0.1) iy |20
0.03 -0.01 -002 0.01 0.00 -003 -0.02 -002 -0.01 0.03 NNIYNN 1Y wav onnat |21
98287 95283 957588 | 97934 97267 96874 | 99401 | 101563 103954 | 10508% | 102264 ®7Tm |2

nPYNTINM YN gnon on Xon ,GBM SmY ni Yy 038 NN NHINIY DTN NY NN NP ,NUvnd

E 70 ;9015 D 70,00 C 70 .0 5959 10 MR 19 DOWIN1 .0 D5 MY DMNX DT Ny .Y
5Y NNDIV DYH H53) DM 10 TNND D DY 952 7PINN NNMINN NN NINN NVNY NNHNN .ANDN T OPNINHY

Z, =N N 2YND NIN MYYD NNV NUNRIN 12TH IR, DYRIN D1 DY 5ON0) DN (VTN 9 5ap) "F97 wpn

SMIND PO N2IN DXWNAY 8PN TH ,’=NORMSINV(RAND())” 23075 D20 NXna oNIpND

590N X NN NORMSINVY -0 5o8pnay 1-5 0 2 MHanonn X 1o mmy RAND() -n mspne
(1 5¥ 1PN MLDY ,DAN YNNN ¥ TPVITIVD NNVANND YN ,NYOITIVON NIIVINN TPONNIND NNVONND
NN QUMD 1N INY TEXIPRD NPNTIINN DX 0I90 NMRY NIN INXIPXIN .3 WY 3 DN P2 T Yap) wONT

.GBM 712y 9y5v nnown
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SV 199591 NIDINA (M9xN 31N GNON) drift SW XPNA 7P 7190, 1105 7 =drift+vol*z” 2302 D21 xna
qNo1A P71 DPANDN N ON) D20 XN2 2WIN Y310V (0,1) YONNDIN TW) NXIPRN 2, -2 (NHPN NPATIND) vol

PNV L IOINIPN PN NPNTHRND NN NININNDN NY990N 02PN MDY DY 1) DDAPN NON NANN 01N
NIWNN DY OYI0N DN IR DY INNY 10 — NPNTINN DY PPN INIPN YT NODINA NP GhD

SV TPOMYNN MINPNNA IN ANWNN NPIN2 e -2 MNPY 1022.64 OYN T1HN NN 09510 DX D22 Nna
NN TTAN IR MY NN DY .ANWNIN

oY YV PNNN NN NP, ANIVAN DY OYA0N DNINON NN YN .I2TH IMN DX Nwy) E22 8na nnnd or
PN OP 951 OVAPN NN B TITA .ANIWIN DY HYa0N DNINDN DY HIWNN MINPNNT NN 91950 DNPN
,20 NIV DYRIPRN DHONWNN DR ND YOIY NPIN ONIPN NI DTIPN DY PNNN DY TIIPN NINY VTN
GBM %y nooann nvTn N7T0 2Py ,wnn avnd nan by oy 95 F9 vipn Yy vwirp) awND Jnth 9o onnwuny

.Monte Carlo N8990 N0 1% NWYNY .10 1NN STin NIy

MYNXNNA D27 OXWININ DIDNN I NV . NMIDN MZann NN Monte Carlo v ©rnInn nwn 019709
NN DM OPPN PPN DY DTN DXNNT DTN DIYININNND .NMNTONN NMN JY 2NN DMIPN D900 MY
792 V2 YTO DN NYNN NININ .DONVDIIN DOYWNINND NYNY NMITA PXNN TIY DY DONNPN DIIIWN
MOP2 MYNI SN NI NIYAND ,D°25NN DXPYIND 12 DD DMNODL DIPVY MINNND NONY
MY 1N 920N NI DY NI DTN NP0 NI DINMP DY) IWNND YARYND NYNT NONY DN MMNI0N

.DOWYTY 2°N2 DY0IN MRV DY DOWAWNRN DIIVNIAN DININNVYI 20NN PEND NRORNND It YV
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PYIN MINNNY MHNNDI — ) NID)

(MONDYIN MP89IN) Black & Schools Y m89I8n 9N

N0V O ,NIND .OMDNONN YANN ©I9 MON DY [ TyPT mmdwn XOO Black & Schools S71m
25 DOWO W WIIWY DIV PYDN NINY MAINY .30 19Y ROY NP YIDIND NIND 7PSOIND TWNI ,TINIVVND
Black 5711 191 952 .nTNRRY NP 995 7172 9UN ,NPNTINN 1272 DNINY TN DY VOPN NINYH MNINY
Sv O RN (FMV- Fair Market Value) yynn »myn m7ao npd>Tad on) 1IN N ¥ vy & Schools
Call nys9N 5w 073 N Mo My TNrna ,(ESO- Employee Stock Options) ©XT21y5 NPN9IN 22ND
35,0912 DTN DIWIT ,INY DIDNND DITIYY NPXNN AN DY Y555 ™Y MDIyn MNay . Put npsom

.Flexible Lattice Exercise Behavior 301 1120 S10n bwnbd

ONNWNN NN

() NN oYa MmN PPN S

(m) v vdnnvNn X

(%) Y201 MION MDD WY 7
(o) nypasyn T

(%) PNV NPNTINN O

NNVNNN NVITIVON NOPIN NYINNIN D

VNN

Callzsq{ln(S/X a\(/r_;JZ/z)Tj _,Tq{ n(s/X)+ J\(/r_T— 2/2)Tj

Pm:Xe_,T(D[ln(S/X a\(/rT 02/2)Tj ( n(S/X)+ O_\(/r%o-z/2)7"j
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svyan Black & Schools YN

wnwn Y5951 Black & Schools 57 .1y nvn nX 9195w 70 Black & Schools 57 5w ynupn it
NP Put -y Call nysow vy novnd P

DOINYNN NITIN

() NN oYa MmN PPN S

() NN v Pnn X

(%) P2PON MIDN PDIN WY 7

(o) nypaoyn T

(%) PMIVN NPNTINN O

NIVN¥NN NVITIVON NIONNINN NVYINNN O
(%) MovIMDyY b

(%) P¥IYMPDTOPVYN g

12NN
Call = Se(b_r)rq)[ln(S/X)Jr (b + 0-2/2)7"j ~ Xe"Tq){ln(S/X)Jr (b _ O_z/z)Tj
Put = Xe"Ttl){ln(S/X)Jr o~ 02/2)Tj - Se(”")Tq){ln(S/X)Jr b+ 02/2)Tj
:IUND
Futures »n0n 0» 7Ny 01N 5y NPSNIND 57N 121N b=0

7727 0wwn oy Black & Schools Y1y 1mm b=r—g
nvIwo Black & Schools nnona 12ym b=r

NN YAV DY NPSNNI HTA DTN b=r—r*
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(C-R-R) Cox, Ross & Rubinstein Y¥ »m3%an Y1mn

JS(geometric Brownian motion) N2 MOMNDY PONN DY (T7T2) SVIPOYT NNON NI MIPIAN DTN
DO)N TN \Y DY RIN 13201 .0 DY MININD NNOND MNP DXNOYD WNRvnn

0N IN oYY N 9D S

DOINYNN NITIN

YYD DM U

NPYNOoM d

nvnTINN o

DOPNY 0NN NY L (TITDTN INIWN MIND DI IWVY) ¥ =r—g nryn My ,0oan 0o nxwvn Y

DN DODIN NYY MINS TPDIPNRN PN WYY Y = r—r* waon Nayy Y =0 Futures non

Y NMPN ¢t
oo YV ONORN TN S

YN 955 NYNN INKY ©IN TW S,

LN 2973 NYIN INND OIN TW S,

u

S
NYYN 973 NYNND MIANONN P, = P(?j

S
NV 7355 NYINY MIANONN Py = P(?‘ij
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:2WONN
u=eV
| R
d=—=e°V
u
S, =S-u
Sd :S'd
e’ —d
le =
u-—d
pd :1_pu

(77939892 »VPINY Ponn mysnNa) Monte Carlo 5nn

VNN PYNN DY NOLOIVON NIONOXIIDTN IRNYNID PITIN PINSN NN Monte Carlo 571n nxnwn
PN

DOINVNN NITHIN

£ =0 TWUNI MNNILVMINY TONN DY OINONNNN TN S,

F I INNID TOMINY PONNYY TIwn S

(drift) p»non oM u

nINTINN o

-1 5v PN 1o 0 5w NoMn oy (Gaussian) NONNDM MNDONN NN ORIPR OXTD N,

:WNN

S, = Sequ,u —%az}t + G\/;NOJJ
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Monte Carlo 8990 — 4 Nav)

LOVUNY  MINTNNOIN DY NMPNRY MMYPN MMNIINDNY DRNNA DOXRIPN DMIODN DMINN 1 TONN NN I8N0
POIN WYY, TP PIPY ,NPIN OPNN NN NYNID NIDORND TN NXPY MINONT IR YTN I8N DY MPONn
M0N0 MKRXIND NN WIAPY NI DY MNNNN WON APRIPRD MONINND MOAPNNN MININD .NINND 2PN

VDN IDIP-NONN PYN OV DY ,Monte Carlo 1891900 NXIPI 973N NVWN MNP DIFOYY . NYPND N0

OV MPNONIa

NPOW NVIWN .2NT) YINOIWI NINSDIN NNV DLW NN MC N850 ,NMpPHNa NN DMNINY NYAPIN
NVYYI NN NV ,NT INIRND NIVHY IWYNRI .NPPOY NP HY D17 DXVPADNI NINVN MNTNN N2
YOI NNDN NHMP R TUN NPSNINI N1V0N NPIDN NPINN NIY TN NIV NPNNIN NNNNY NPT

AMaya

NYNMPN NPSNN NNHNY MC n»XmI0a wnnwnd 1o T30 AN ,NPNO0N Man Yy YpnY min by
9131 NONN NPXNN NNHND 12N Y 7mn N0 Black & Schools S1iny 19 9172 95 99N YN .NPLITVD

NI NI DN MONIN NN TIWD ANV OVIY N3 7 ONYTY 09N .MC Ny oD TNN W PR I O
NMP RO NN PYND DP P2 T791N NPNN DR TYUN NIV MINOIN YA NPIDVN DY PYTN NN NN 1PN

29990 NYI)
: NI 7PINN NN DMPHRY TONNN PNIO0 570NN ONYa

dS = 4S dt + oS dz

: 9 DPVIPODIT NDNL YW AL DY TIIND JIT MNPN NN Y 7PN DY 91D0N MNTY D90 N

AS = 4S At + oS e/At

DPMONIN DMPY NXD Nt 1T PN 1IN PN Naya »d mnn Black & Schools S1n S mnnn
NI AS PNOWN 7NN PN INT S IWRD DYDY NMINNN NNDNN MYNNNIA t + At OTNY Y932 MINN PNNI
PN 6,987 JPINI NIVIND DPMY DONNNA PIOPON NION TN WOV NIN [ ,7PINND PN NPYN
€ 5IPNN MINWNN .1INN 1NN NPYN YNIND 19971DI TUN 1IN NN TIX 1N At -1 71900 DY NPNTIND

TPONNDTIN NNZANN OY MIANDNN TOIPNY TINND INNN SNIPN 7900 1P ,¢(0,1) N TONIPN NPT NN
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MPTN NYY2 MYNINM 1.0 DY JPn NV ,0 DY NONIN YOIV FONNIN MIPN MINVNY D PN . MVITIVD
SDIND PNIYA NN DIPYY NHPNIND

=N NNMNT YN NNN NVIVO TIT 9% NNNNN NNDNN 295 OIPNY NI SN NIY TIND DP ,NNRND WHY
52pPY Y, NINN D2 .6.0 NN ,DI1DDN NN NNPY ,1.0 -1 0.0 P2 DORIPN DMaDN 12 N 2N ¢(0,1)
PapNan (Excel n391n) »MI0PoN 11922 RAND() mXpNan myXNnNA YOIV YINDNI MPN MINYNY 27 PP
210 PP .ANMY MIANDNA 1 -5 0 P2 DMDN NIXY XN -NNRY L1 -H 0 PAOXRIPR 1901 NI¥»n RAND()

: INDNN MYSHNI INITOPIND 1192 92PY 112 YOTTIVD OINDIN PN NMINYHN NIY
"= RAND() + RAND() + RAND() + RAND() + RAND() + RAND() + RAND() + RAND() + RAND()
30 M9 ¥.6.0 MNY DPAN DPRIPN DM9DN 12 PAYNY N 7+ RAND() + RAND() + RAND() - 6.0

.»Random Number Generator” € »Data Analysis” € D575 D331 1113 YNIOVPHND 119N

N9WON .AS May NNXNWNN DY NN TN HIDNNY DRI 1N TAN YVITIVD YINNDIN 2PN MINWHN NINY INND
PN NN DIAPIY NI DY SNINN 799N PNHND GONNN WK ,7PNIIND PN TYNI PNNA MDY NN 1D NN DN
MNNN N2Y Max(0,St — X) ,n1»0iTivon mRNDNN 292 NYPI NINOIND PNN NN YN NYD .NYPa DN
TONNN .AYPI 0N PHN N ST -1 WD NN XN X RS Put nrxoN May Max(0,X - St) w Call
, DYDY 299N 1195 9N TONND DY MINT OY MY )0 DY .NYPIN DY NNN TPNNMN DY T NI 2290 DN
PON .P0N MDN DI NYWA DN TN DX NN Npaa Call -n NN HY yHNn TIvN IR NNPY
MYLN 20 XNWSD NYINA HaPY M Yy ,Call -n »PNN SV IPNN NNV NN D) YN DNN NVIVN SYNNYNN

PPN NTHNI NIWOIND

20N NIDN MDD MOY ,165 NIN VNN PNN L,164 DY 70y ©0an 023 v .Call n1»N9N 9nnm N2
MY DOYY NMNHN IRNYNIN NDION .0NY 0.0959 NIN NYPIY TY 91 29% NN NPNTHINN ,5.21% NN
NIN 99007V NN ONIPN MINWHN NN Excel HY »1M0PYN 11992 XN 552 Y0V YINHDIN PN INUN

: 199 370 AS M2y DRMVNN TIND 973N 190100 NOION .0.733449

164-(0.0521)-(0.0959)+164-(0.29)-(0.733449)-/0.0959 = 11.62

PN NYPOA TISOIND 27N PNNN NAY 164 + 11.62 = 175.62 NIN NYP92 17NN DY SMONINN TN P
.-0.18985 MY PY NI QDN NIPN 1901 M) .10.62 = Max(175.62 — 165,0) nmv

N5Y2 N 1510 P2 PAN IDINT DHANNN DYNIPN D00 MIWY DOIY ¥ DMID MHYANNNY NTWN %Y 001 0 npn’

IOV NPNIN PN NMVD NN NMNYY D3N DARD NIMNN NN DHIRNN NN ,6.0 NNNAN MYXNNI .1 DY JPN MMV WYY HY nONIN
MINYN MNIN ¥IYY 11 IO IWNR,1.0 DY 1PN NMLDY DAXR NYMN DY NIVIPD NNZANT NIN TPINNTIN NNZANN DYYIPN XY MN
SY N2 OMYNNN ONNINN NX NI NOY D13 TR AT NIV PN PP DIPN DN POINN IPORDINN NNDINND
SV 229017 DIT) 190N NN DN )7 O) OMIYIND DNINND NN 1Y XD OINN DPNIPN DMIDN YINND XD TPRND .NPINNDINN

DNNY THN 27 PINRY Nanw 127, Black & Schools 511195 131%7 wawn 19182 DI POIN ,NPRIPN MDD
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;N9 N AS May ARNWND TIND 93N 190100 NOION

164 -(0.0521)-(0.0959) +164 - (0.29)- (- 0.18985)-+/0.0959 = —1.98

VN PN PNNY IO NV NN ,164 — 1.98 = 162.02 NI NP TINN PNNRY IDDP IMNT
YITY YNINHD DX NP 91N AINNDY DY 299N 119D 9N PONNN YY Ny X .0 = Max(162.02 - 165,0)

-0.0521 -(0.0959 )
e YNONN TIVN NNDN MYNNNIA D7) YN DN NN DOIMININN INOIND

N¥INY MC POON .Y NN DYRIAPR DM90HD NXIAP YD) INND NNNTIPN NNY SO0 Y Hyav 19N
Black & Schools nno »ad npnnw omn Call -n n8oN My 0X8IN DN X WY 910 Excel nicomna

L, DXTHN DTHND MNY NPRIPNRD MDNNN 190N TWNI ,5.79 NN

Call 39N 99nn n
5.58 1,000
551 10,000
5.83 50,000
5.75 100,000

TPNNN YW VIVAN NIPNN NIAY NPT 50,000 MND SV DYTH WITI ¥ MINIDY NDPNY 117 ,NDavN 9 DY
PVITIVD ORIV

NP1 NYIN
: TINAN NNDIN MYNNANRA INY NPNTH NYNI YHRNWND 1NN

dnS =(2-0%2)dt+0 d

: N D)1 NNDNN DY NPVIPOTN NONN

InS(t+AH)-InS(6) = (21— 0> /2) At + oe AL

S PMNT IN

S(t + A[) — S(t) e(ﬁ_()'z/z)At-i-O'é‘«/?t
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Nv)2 MC n»a0mdo NN HY NPNIYTPN NPNNIN TIWND 1IN DY 10195 1YW DI PR INTINNND N»NIN
SYIPOTI N MOWIN VTO

1970 57011 B2V INN PHN N TAR VoD MNTY .1

.TINN DY TPNINND DN ORN NN AWND 2

.DMNIN DN NNMT HIAPY NIN DY DAY 2UN NN 2 -1 1 DY TYN DY IND 3

.DINRNN DRN NOMN NN WND .4

5

ADPXIND TIY N YTOIN D2PY NN DY NIPON NION N12IN NYYWA DMININN OITN NONIN NN MND

9901N OO ONN TANX DD NAY DINYDN MNTY DITID NRY 1IN N0 NNWN 190N NIN INYII TN TUND
DNTY DD NN PVONVD PYNN TINNK DINYDN DITY DIPHIY T 1PIXI .ITNN NIAY DIDWN NN AWND D
LI PAYNY 1IN DY ONIIN IN NI Y TITONIPN 19N DINHDN

Excel -2 "= NORMSINV(RAND())” mspnaa wnnwnd 10 mONKDIN NNOONN TN 0Nty mn Hy
MY, NININ TIT2 MINNIND NPORNDIN MDNT INY PYWND 10 XN 102 .0(0,1) -1 NINRIPN NPT MIMIN

;W YIPN X, -1 X MDD YND2 NPONNIN MNNT

£, = px, + x,/l—p~

Ny PN MUIT MNT IWRI (Cholesky’s Decomposition) Ypoovs n»Hamip s owa W1 90 Ponnn
LDMYNNIN DINWN SNYN

: DYNAN DYYVYN Y9 DY DIYAY ¥ MPININD DY (A) XNDTH NN TINND DN NN

00N VNN AN N¥PRANIYY 1
LDMNIPND DI90NN MNIT DNIN MYNHNI W DINOMION IR PIND .2

02X NN NPV PIINKD MINDIND PNNI NPYI XNDTN NN TIIND .3

O NMIND DIVAD ¥ MADN NPNY NPMN NY
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MNYD NNNONY MPv

OO NN ,DXTHN YXINN DY JPNN NMVD 1D DY .0XTIN Y1 XN MC n»aom1on Hapnnn mNaIND PNn

% DyTHN YT YV AN WNIWI NPYIND DYTHN YV PN

SV PYTN NYTHIND NIINA NN DXITHN NOTHINY NN MYNDWNNY 10 DU ¥ .0XTHN DT DY MWD v NYD

YPON 1 DY WY MLP NNV ,TON NINSIND

JPRIPR MONN np MYNNNXI MC n»8Om0 ) ,MYRI .OXTIN YV JPnn YLD NN 6 - M) .DXTHN

o
nyy .o \/7 NP TPNDIND PNNY NOYW YTHIND DY JPNN NMVOY N ,0XTHN NYNIN XIN TININD TV INND

YTNN DXTHN D7) DX ID) ONX 70X TIN NN DTN DY NN I8N JPNN DMV IR POLPND DI NRY N
1 o o o

DN P DN ,5' - Vo) nyo . N 10N PNNY JTOIND DY JPNN DMV N N M, -2
RN V1

NN 4 -2 999519 10y ,P1P T2 50% HY NDY ,ININ NN, MYV 50% DY DT PUND MDY ooy .1, =4-. n

NNY OXTHN DTN ROY,DXTHN DTN HYHONIIN YNV P MIVP 1NN NMVLD 199 . NPRIPRD MTNNN 1900

now (2 ; (Antithetic variable technique) >0 MNWNN NVOY (1 : D, NMYN NNNAND NPV NN PY
Moment (5 ; Stratified sampling (4 ; Importance sampling (3 ; (Control variate technique) nV*>¥wn NNWN

NPPLN IR PN 1Y MNNA (Quasi-rando) sequences DPNRIPN 131D DXANIA VIOV (6 ;matching

JTA93 NIVNRIN

MNNN ONNIIRHNN DN DY JPNN N1V NN ,TPSNIND PNNY THIND DY 1PN MYV 12 280D DOYTIN NN IUND
MC nm»519°02 WRnwnn DY N2IN NPIXNN 190N DY O YW NPIINN ,7PNINIDN M0 M7y )TN
L0V YT NI N 2T PYTY WIND 1Y) NNNYAY NNX NVIY .DMINN DIYNNINI AN 27 PYT PYND Mo
LY DV DYV N NV .2IWONN I3 MIONDMNI MDY DY OXTHN YN NN SVMLIN DN NDI9ON)
SV NYANN 0N NN, MVITIVD MC n»$voa » P8y (Antithetic variable technique) » 29134 ms59U074
1.0 ¥ MmNV ,0aN DY NONIN DY 109NN YOITIVD OINIINN IXIPRN MINYNN OVITIOD MIRNDNI IRIPN NNV
INXIND -1 9190 MASNN T NN DNNY NNT 20 N0 OYP , 039710 XY TIY 95 713y ,19Y 000 NI
N .1 DN DI9D NOVNIY TIVN DY THPMONDND MOSN NYY DD NN ,D¥ NN NXY TIY 95 Ay ,Ton
WONT ,DIDMNN NN INMIN T DIWANYA NN NIV TITH NNIN DYWL DOVHNYNI VIV DX DTN NINVHN
9TNY Y520 DXTHN DT NN D D990 MOUMVIN DN TOINN .PXNNRD NN 2IWN Y 19NN NN WN1

DPRAPNND MDDNN 1900 NN

5S¢ JPNN IMVDY DYTHN Y¥ PN MLD P2 PRINT XTI ,INPI DOIRVININN NPPVLDIVVON MNIPY TN ATIPI SNTY MY
NI THPNTHN MNI NN NN OXTHN NININ LJI0 .0XTNHN DT DY MDD YW NPYINKD NNYRIN NN MINKRD .0XTHN NYNIN
.DNNY DYTHN Y
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NONY LT YD MIVYN RY YTIN MHNWHN NV ,PSIYDI MPNNA OONNY ,Black & Schools Yv napna
S TDTHIN NV MHVITIVON NVIVN MYNNNI NPT HY MNP DNNN

Call n» 89N nn

PN MINYNH HOIY NMOVYNIVLYN NOLIYN n
5.70 5.58 1,000
5.69 5.51 10,000
5.79 5.83 50,000
5.78 5.75 100,000

NV SY NN YD MNID 1NN qQONA .5.79 NN SN N Black & Schools nnow Y v 901
STV DXYTHN YTHNY DD DYOT YN NINYNN

Control ) "Av25¥A MnYH AL’ NRIPI NPSNN HY DY DD NIY N2 VHNYND MY NINK NOOW

TIVN NN PV NN VT ADYOTPIND TIVNY NNIT IPNNN NN NI IWPNA NVIOWN MnNwn .(variate technique
TIYY GONNY VYW OMONDNN TIVN NOVIIWN NINYNI DY STPHIND TN P2 YI9NN 97N TININD DY SMIONINN
T2 970 NOOWN T NN NI .TINIIND I SNIONDNDN

YT MINMIN DY STPNIND TIVD IO Ve ,INNNT DXOIN NNY ININD DY YMININN PNNN IO ¢ ¥ YIP)

1D NYY NVYYYN MINYNI NN TN ONIONINN TN N Vs -1, NINKN

c,+(v,-v,)

N IRINNY PY . Vi oo Cg = Vi by s ooxan Nt odwiy N nn |, DX

Va”(cs -V, ) = Var(cs )+ Var(vs )— 2 COV(CS )V, )

NVYYN NMINYN .Cs -1 Vi P2 NOYTY NAMYN NIMY DY NNINN DY MYYI NOOOYN MNYN NOWY NI MYNIYNn
.DMINNNN NX DMRY MHXNIND OY TIND 112} OXNND DY NP TIN NN

MC 08991300 DY

NPNNN MO»NYN 11 NN2PY (Path Dependent) 7519010 mmM5N7 NPNaIN N2y MC n»svmo N ov»d 0
TPNIN DY TAN N0 ,NOITY T .7PNIND N TONNA ©I0IN DI YV PNNN NMNMNNY MDYN MY NIy
NN TONNA DMIYYN YXIND 1N YIDNIN DY NNIYNNND YYD ,TPNON ININ INDNN I NXIAPN PORPR
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P23nNY NwannNn NN NN, Lookback Option 1212197 3% INAWNID NI 7PN .WININM 1D TINIIND
9109 1N, (Call H»NIN) TPNAIND N TONNA PNV INP THN 1NN WINdHN DA DY0IN D) NN NP N2
0 NINID 1N 1% NNAWNA (Put 1NN ININRD N o0 7PIY TN M2XN PNNL NYPI DYDIN U NN

MOy NPNNINDY ,D¥D2 MNNVN 190N MMONN NPINNA Y905 NYTY MC nrs5mo nuynd .0oon NYSNN
NPNPIIN NPNIN DAY NYTY KD TN ,157110 DI O NN

YN DY NN YNT DI19010 NPIDN NPINMN 1D INY MONON NN N2 MC npndv 0w» 559 99NN
D3N PNNY TPNAIN P ,TPNMON TINNIN INKDND DIXI NN NI NN TN 1N ,JOT MANPND NINIIND
DXYNP TPNNND NHIN ONIN YD MO DX LFPSNIND PN TYUNI DN DY YIDND PNN 9HOMH Navnnnd
MY HOMDY DNNHD DOYNNA .IINIIND PN TYAD DN DY DPNPN NDOWIN YPNN 91PN 2WIND YSHMIND PNHHNNY

NN N NNX D92 N, NPNIPN MDD 90 595N NNN N8N TN .0 90 NI MINOIND 1N TUNIY I 1NN

12N PNN DY NOD1IN AS 55 M2y NNON .07 90 -1 TAN DI NIDA 17319N NN NN MNTI 1IN DY DY)
DNMITNN DN NN YaAP> NPV YPNN 90 DY YXINNN D WD 1M 17365 P At HW 1Dy .0Tpn o»a
VITY 75,90 NN MISOINAY 995 .0¥ 50,000 NMINGY TPONNN DY NIND TIVSIY 121D .NYPI NINININ
.,M891 100,000 -5 MNaY

MNIY NPNMON NPSNIRY TIND /10MDUN INYN NOIW’Y SIRITR 19INI MDIRNND NPNOON NPNNIN
NN MIAY MIVIN DT ,DIPH Y910 ITOVNMIN KDY YONTPIN 19IND WIND PHN LYND YSINNN ,MNINNI
J FIUN NN DY j SN UMY KINY PI0NIND YSIND DY DDA DY DIMINHN DXNVNY IO NPRPIMN
1IN0 DTN PIND LINNL NY PIVDIN YXIND PN NNININ NIY .YINNN DYND DIWHYN WY DIPNN
NN WNHNWND NN SONTPIR YN DY NPION NPXIN NNHNND NONPN W) .7PSIIND PN NIY
NVYYN MINYNI MITONING YSIND DY NPNOON

MC n»8519°0 MNSIN IN PNV ONTI DIN 9730 90NN NPNMON NPINN HY DXI9D DD NI NY
YD ,NOY NOITN DYNNN NAY STHN MINYNRN NV VYN MNYH NOW ,MOLITIVON NVWN N2
YN OY Put nPSMN MY 10 NININ MNNND YNNI DIWOIND DOVWHYNN DN 50 DY TPNOON 7PNIN

.Call -n Ny x9N 1D DININ

Call nr» 8998 9911
1IN MNYND NVIY AVYIYN MNYN NVIY MVITIVEN NVIYN n
3.14 3.11 3.33 1,000
3.16 3.11 3.19 10,000
3.17 311 3.16 50,000
3.16 3.11 3.16 100,000
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MNADN 190N NN DODITHIN WK TY DN DN NVHYN MNYN NVOYW MYNNNI DHWIND D>PNHNI DDTINN
DTN MY ,DIIN .59 NY MY XD LYND NVITYN MINWN NVOY ,PT NIPNIY PN .TINIWYN NTIPIN INNRD
NPYTH NP N2IN NOVYN MHNYHN NV 0007 DMXTH NIAYY PI) .INY NN MYD 191D NN DNVP
71°N210 13193 AV IR NPNTHI NN NPVITIVON NWNHN DDV DNITH NAY IRT) .NIVITHVDN NOWIN
9127 MOITIVON NVIYY 1YIN D NDVWN ,NINROY DMPNIA (0190 XY HIN DY LYND INITI) 7912)27 HVNINN

N N Now

mMoapnNNN VPMIINN/MIYY/NIAN ONY NIIWYN MIRIN MPA0 NN WD, MC nH8ODH qon vindy
MC 512 windw mvsnna (Discounted Cash Flows) 301190 390910 1210 NV NMONOINNN Y wn
DXODIANN L,(NPXIVIN 10,000) O1PVOINVD O1VDIVLD NVLINN MINVN NMOINPD MITO YY PO MC SN

MY HHDVIVIN VN T DY DTN o»oup (Variable Factors) noonn »nwn nomm jpn npvo dy
MMNMYY DNX2 MINNIND NNYIND NPNI DWH vNvNn Nt DTN .0MY DYWININ YAV 89D 172NN SONPN
Y NPDOVPIDIIVY MDA MNNND DN MYN NN NMIRNIND O1VIP DMDVPIDINY DNINYN NYMM)

5 Hopvwn ysinn) WACC -0 H»nnwn noNint Moy 00 1IN0 XYmny 0»0yIpn DNInvNn 91950 .17ann

MW (Weighted Average Cost of Capital -n 97 ©02 Dy yap) WR ,NI12NN MDOYAY NN MNPN
Y23 AWN TVNNIS NN NYY) CAGR -1 nnwn nonm mnv ,Nrnn PoIx %9 YY 172NN NMIDION NN

219 v nMnwnn MrNN Y (Compound Annual Growth Rate -n 911 ©021 5y

109



