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Binomial Approach — Step I: e Boutd
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e value=§100 Sod* 60.9
=150, 0= 030, =5, rf = 0.05 7o st
=1.3499 and d = ¢~*% =0.7408
=0.51 o

b WHEIBUNE. TR N TR B LT,

BARUME : 156.6421-150=6.6421M

Binomial Approach — Step |l:
Option Valuation Lattice

Maximum balween Salvage value of abandonment or Conlinuing

Salvage Value = X = $100M
Continuing = S,uf = 672.2

Maximum between Salvage valuz of abandonment or Keaping Option Open
Salvage Value = X = §100M 498.0 >
Keoping Option Open = [P(368,9)+(1-P)(202.5)] exp(-rdt) = $273.3 OP) Max [$100, 672.2]
SRR
368.9
CONTINUE
156.6412 T 2izh
Y OPEN 202.5
QLN CONTINUE
123.4 1200
oreN 119, i
BEEN 1111
CONTINUE
OPEN i
3 OFEN
The binomial oplion valuation comes out to be 100.0
B156.6412M, the real options value is ABANDON 100.0 B
B156.6472M — $150.00M or §6.6412M. Compared ABANDON
fo & value of $6 9756M in the American closed 100.0
forir approximation technique ABANDON
100.0
ABANDON
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B IFEIEBUNME
HARUANME : 638.30-400=$238.30

Maximum betwesn Expansion or Keeping Option Opan
Expanslon = (Expand)S,u2 — Investment = 2(3806M) - $250 = $1361
Keeping Option Open = [P(2068.8)+{1-P)(917.9)] exp(-f*dl) = $1408.4
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yd Binomial Approach — Step II: 2 = (Expand)S,uf - = 2(52301.8M) - 5250 - 43507
% Option Valuation Lattice e

&

243.7
OPEMN

The binomial option vafuation comes out to be
$638M compared fo a value of $626 in the OPEN
Amerfcan closed-form approximation technigue.
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Contraction factor = 50% with $400 savings
Given: § = 1,000, 0 =0.50, T=35, = 0.05
u=e?'® =16487andd = ¢ *'F =0.6065
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B0 IHEBUMA
1105.61-1000=105.61M

- M G jon or Continuing with existing bus)
Eiiomigl Approach — Step Ii: Contract = (Contract)S,u° + Savings = 0.5($42183M) + s:f:o =$
Option Valuation Lattice Continting = S,u® = §12183

M=ximum between Contraction o Kesping Option Ogen
= (Contract)S,u® + Savings = 0.5(52718) + $400 = £1750
#ng Option Open = [P(Ma1_}+(1-9)(.f_mn exp(-fdt) = $2734

4481
OPEN
1703
OPEN
1105.61 1678
OPEN OPEN
760
OFEN 746
OPEN

CONTRACT ™,

- The binomial option veluation comes out to be 512
-ﬂoaqm compared to a value of $102.98 in the CONTRAC
American-closed form approximation fechnigue.
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Contraction factor = 0.9 with 25 savings .
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Given: § =100, ¢=0.15, T=35, rf =0.05
u= ¢°¥% =1.1618 and d=e°"% = 0.8607
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E Binomial Approach — Step I among = 9 or Continuing
i Abandonment Salvage Value = $100/
2 A Option Valuation Lattice Expanding = Expand(211.7) - Expansion Cost = $255.21
% dmum among Ab o g of Kesping Open Contracting = Contraclion(211.7) + Savings = §215.53
S - Abandonment Salvage Vil = X = $100M . Conlining = S,u° = §211.70
% ~ Expanding = Expand({134.8) — Expansion Cost = $155.4 J
Conlracting = Contraction(134.9) + Savings = §146.5 217.9 Max
Kauping Option Open = (P(185.8)4(1-P1343)| ol = $1600 o GLEN B9, 2882 2155 211y
OPE‘N
156.5
Max [$100; 155.4; OPEN

146.5; 158.8]

OFEN

100.0

ABANDON contRAcT K
100.0

binomia! option vaiuation comes out to be 100.0 el

($179.03 — $100). Compare it with ABANDON
12 using a simple Black-Scholes; $6.32 for a
d-alone abandonment option; $15.00 for a 100.0-

fone contraction eption, and $14.49 for a ABANDON

stand-alone expanslon option.
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Binomial Approach - Step I:
Lattice Evolution of the Underlying

2450.6
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Spu? !
1349.9
w000 i B
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Squd
7408
g 740.8
Spud?
548,68
Given: §=1,000, o =0.30, T=3, rf=0.077 Spdt?
u=e™% =13499 and d = &1 = 0.7408 i
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Binomial Approach — Step II: *:
Equity Lattice :
: Maximum betwesn Executing or 0
Execute = 24596 — Inveslment Cost 1 = 3155
N
968.8 -
Max [$1559; 0] a1
361.1 f
231.9 This is the interm
Valuation Lattice
solve tha Compot
Max [$119.6;-159.2] 0.6
Maximum Exacuting or Keaping the Option Open e ™
Exaculing = 740,8 — Investment Cost 1 = -$159.2 y
Koaping Option Open = [P(231.9}+(1-PYO) expl-r"d) = $119.6
il
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1T RN RS I 3E TG
G T e
Binomial Approach — Step Ili;
Option Valuation Lattice
Maximum betwesn Executing or 0

Exscute = 1550.60 — investmant Cost 2 = §1058.6p

P
Max [§1059.6; 0)
281.8
145,33 S
m:\@(us of this Compond
Option is $145.33 as Comparag
o0 !uesl&sflcNPVofﬂﬂD.yf i
o an option value of $45.33

aximum Executing or Kesping the Option Open
Exocuting = 0 ~ Investment Cost 2 = -§500.0
16 Option Cpen = [POM(1-PI(O) expl-ria) =go  Max[$0.0: -500) o0

Simultaneous Compound Option (Valuation Lattice)
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Binomial Approach ~ Step I:
Lattice Evolution of the Underlying

271.8

Sou?
164.9
Cost at year 1 = $80; cost at year 2= $90 100.0 st
Given: § =100, o = 0.50, T'=2, rf=0.07 5 100.0
ud
u=e""% =1.6487 and d =~ = 0.6065 60.7 d
(&) Sed
L il L
u—d 36.8
Sedf?

FIBURE 7.12 Changing Strike Option (Underlying Asset Lattice)
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Binomial Approach — Step I
Option Valuation Lattice

Maximum between Executing the purchase option or 0
Executing = 271.83 — Exercise Price 2 = $181.83

The binomial option valuation comes out
to be $37.53. Compare this o a nafve
Biack-Scholes result of $36.90 or a static
NPV of $20 for a 1-year exercise and

$10 for a 2-year exsrcise.
Max [$4.17; -19.35; 0] 0.00
# CONTINUE
bol E: ing the purch oplion or Keeping the Option Open

Execuling = 60.65 - Exercise Price 1 = -§18.35
Keeping the Option Opan = [P(10} + {1-P)(0)lexp(-iskfree’dt) = $4.17

FIGURE 7.18  Changing Strike Option (Valuation Lattice)
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o BIRHE—FIPBNFN20%, AR DEEH30%.
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Binomial Approach — Step I:
Lattice Evolution of the Underlying

164.87
Sothuy
12214
Sothy 110,52
1DSODID Sﬁd\uﬂ
81.87 B80.48
Sody St
60.65
Given: § = 100, X = 110, T=2, rf =0.10, o = 20% and o = 30% Sodidy

w, = e =1.2214and d, =" =0.8187
wy = e ® =1.3499and d, =& =0.7408

s A8
p=2 =4 _p71130nd p, = £ ddcu.59s3

u—

F b TR
TR HE Sy 110M
FIFIDCF43 £ ffyNPV=100—110= —10M

TR S A S A R B 07 24 19.19-(-10)=29.19M

Binomial Approach —Step Il
Option Valuation Lattice

Maximum batwoen Execling the |
Executing = 164.87  Exercls

The binomial option
19.19 out o be $19.18 in
‘comparison with &

OFEN

’ providing a $29.19 op
that this analysis typ
nonrecombining

0.00
END

Maximum between Executing the purchase option or Keeping the Option Open
Executing = B1.87  Exercise Price = -528.12 i
Kosping the Option Open = [P{D.52) + (1 - P)0.00)exp(-riskfrea*dt) = 50.28 4
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Binomial Approach — Step I:

Lattice Evolution of the Underlying Ay
Spu?
1491.8
Sou®
1221.4
Satt 12214
1000.0 ;
; Spu?d
So < 1000.0
Syud
818.7
Sod 8187
Sgud?
_ - 670.3
Given:.§ = 1,000, o =0.20, X, = 500, X5 = 700 Sod?
T =17, = 3,1 = 0.077
& & 548.8
N y= =12214and d =" = 0.8187 S0
B _
p= dd=0,6483
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Binomial Approach — Step II: !
Maximum between Executing or 0

Equity Lattice Execute = 1822.1 ~ Investment Cost 2 = $1122.4

449.5
This is the intermediate Equity
Valuation Lallice required to

234.6 solve the Compound Option

Max [$71.3; -20.7]

Maximum Execuling or Kseping the Option Opan
Executing = 670.3 — Investmant Cost 2 = -$29,7
Keeping Option Open = [P(118.7}+(1-P}0.0)] exp(-rfdt) = $71.33

A - Zi e = L

F=20 RESHBNE

Binomial Approach — Step Ill:
Option Valuation Lattice

Mai bt Execuling or 0
Execute = 621.27 — | Cost1=3$121.3
X
This value of this Compound
Max [$121.3; 0.0] Option is $72.86
Max [$72.86; 0.0] { Figa
0.0

Maximum Executing or Kesping the Option Open

; = 449.5 — | Cost1=-§505 i 4

Keeping Option Open = [P(121.3)+(1-P)(0)] exp(-ri"dt) = $72.886.
FiCliRE 7 10 CRARELL e ey ) i el e e S Lk e e

2012/9/6

15



2012/9/6

FVUL: R, IR = XS, IR
AT AN BB

i}
N
B

Binomial Approach — Step IV:
Combined Option Valuation Lattice
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SECOND OPTION
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365.2
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&
2678
St - 266.3
= a5
196.7
S 185.1
Surcl
ok S
144.8
Sad?

1427
Spud?

Expansion factor = 1.3 increasing 10% with 20 cost decreasing 3%
Coatraction factor = 0.9 with 25 svings decreasing 10% =yl
Salvage value = 100 receipt increasing 5% Sod*
Given: § = 100, ¢ = 0,15, T=5, of = 0.05

w=e® 2 11618 and d= e = 0.8607

w= %ﬂ = 0,633
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