511 BH 4 " oE M ¥ ¥ &
JOURNAL OF MANAGEMENT SCIENCES IN CHINA

2008 #£8 H

Vol. 11 No. 4
Aug. 2008

BHERETLL R RRVASWERS R

ki WA, KA
(WM K2E TRIE 2R, KD 410082)

HE: AOLEBRAMASTEAEFTHEREALT, IIARTALA AAKT RS ERAL XS
B BFERBEE FEOLIANMEEFRBEHHEAGREL T, AL EZHHARTH
ER, AL RELF eGPk B R X ] L FE R T AmN-RIE . fd4E A
BEFEHESW AEEBREZHEATRTENGY 6. RE, EAKXE K EFTAEK
BT RRGEH| BTG E RS A R

KRR BFobh; R BF; S-T-WHA,; iR

FESHES: F830 ZEkERIRAS: A

0 3| &

ol BB RS ERSHIEN TR L
MG FB A , % 5 W BRI S T
B(ERQFFRME R NS FE. B
B VREESEMIES) AR T B TRSE R
RIS TIS| Z R R E AT S B4k s
SRR WA WS HEEXR, Rk
SE A B AL A BT WA IX () (B It U] (BUR AR
LN, RIEGEB T EER T HEUNATR F15
B R B AR, 20 2 /5 BB A 5 . & RIS
H5LERERAMANBEHE—SUE L
(option pricing theory) 551251 (game theory) Jy
il MR AR T T LR AL AT SR A T S Rl AR iy 3
A,

TEIARUE IR S B J7 i, ST AR (real op-
tion) B— N EEME, HARE L&A RM
#X (contingent claims)” , iX Fp AL F B £ B B
FAL b AL AR e R R HBLRR S 7R3
ARG TRVHTHRBRBEREREFSS“HE
REAL” P A R AL R 2. iR T &1
e ot RE T TR R LR BT A

@ W HE: 2004 -08 —04; &1 H#9: 2005 -02 —24.
HETH: HEPERES SEL TR E (20040532001 ).

TEHE 1007 - 9807 (2008 )04 — 0030 - 08

ZEEEBESZH BRI IR, Dixit f
Pindyck *VBF5T T 7E 3L 3k 2217 A A AN (perpetual
option) 5 ARSELAE B &M TR, Ky
RAZBEAN TS RAAE AT R E (leader) 5B
# (follower) f AT FN 8. B AL BB IEH
FAS T B9 i 25 BRAE 5 B — E S5O A B B[]
(GBS — ik SRS TR])

Lambrecht F1 Perraudin 3 g 28 3= 4 >V {8 FH
EXFEBIABE 7 3 A (payofts) BS54
W35 B FAE R AT, HFRIZBBRWES
(put-threshold ) B FHMEF I MZ L 1R H. BFEE
FE B 2R M R 03 A (o R B 0 SR T 17
R, HE M ER E R T 4 E".
Trigeorgis™ ¢ 1 754 4 Y F WERZ W), 3 18 1 fiY
I F LR S TEAE LR BT 46 . B &L )
RALHPGFE ERIRR  FRATS LR, S
Ji2 B R A TR ZE R SRR iR M N TR S A
B LIBARLL RS . bR R T 1R ZEm 2047, R A
B4 B ( backward induction ) 5 I € 4 F &
( binomial valuation) & 31 T KB EE , F X R
17 54T T SHEAH. Grenadier i

EER/AN . HisHE(1977—), B, MEHRBEA, B+, §1%#Z. Email: yunshengd1@ yahoo.com.cn



54

HKIBH S AT Rl R BB LSS IR AT

TSI R AT T 55 ™ 1 BE B A [R] %
He. 7240 P 16225 18 T B IR (AL O A AU (B Y
H. R RT B GFEEE, R
T RTFRE B IR AT R PAT R M. RIB, o387 T 4L
TR ARKES) BT HRRBERLT
Y2 TF 45 5 0y R A Bt ). Shackleton , Tsekrekos
1 Wojakowski 3@ i #/ B AU ZE R (BN & 44 1Y
S-T-W #RY) 3+ T 3L ZBWTi ) LS E it
MRl S, I DU EHE A
AEY TR 747 MR MR & B BB IR
WK N X 2 & R R R A380 B KM
ﬁ%[ﬂ .

P P, T B R ok 2 X A AU ZR 300 O v
RRIEAST T FRIEBE ST, T 1 HE XS B A AE S R
RN B, R T AU R
— AL AESE ™ WP 4 B AN R E AR Y
HARRIR X i b AR e 4 W T R SRASE R, S X
BREIM IR ERIMER T SE, e T B&iE
RO BRI 2R R AN I R R R TR G A
BB AR BRI ERAR A Y AT RS M AR
B0 T BB R P AR B AL S 1B B
WA, BB T RACBR SR Bl R dh e
& ZERLTL RS A0 A T B B AR BT PR ) 3
RSSOl R AR R R METE A Y
T H S E R BCE R, S 85 L% I H
M EmE, B &MESTHRKENRAT
el

B HTAER I, BT A B R BB
BEAE AL TR BUH SR T B R E G i & 4R
i E &R E. MASUAN, XEHRES
iz AR B £ BT PR B AR ME SO R AL . 10 L, 5T AR
R BRE B 1 35 R I DL Y &2 ma /F
AL B R BE N TE G £ L A5 28 X5 0 55 £ B 43 A
BUBRERREETELAHEMEXAR AXET
Shackleton | Tsekrekos , Wojakowski B4 48, 5]
Al RS B BT 1 R A | R R B B i 25 B R HL B
EHFE BRERHRAR THMZEMHREEN
BRGMEENRREE , MEZYBPITESR,

AL M R ll Fl B B BE B A R Wi 2 X ) B BT
bt i) B T B B ZE AR LA R BB R
Xt Z BRI,

1 BRUBFERMME

1.1 EXRES5HHE

FaE—HaN%E 2 ZEEHEAN SN, %
W RER N — Rk (B e didall j7 ) i
A, BRIEFE P 23X #F (central plan-
ner)” , YWFEHE AN (FRK“HH Ak i” )
i 2 Fm AT oe b ke j BT A R,
“HRITRIE T BERIRZE A, Lkl | R
b j TRCAT S S . B 2 KAl A e
HEA B 18 25 (] B AL O o 3T R & AL R
B B2 RELIE S B RBER SE R
AR BEAT GBI RA (FLWERA) €, XHhE
R I a5 o0 R B, R B9ZE AR A LA A B
EFH g

déi=adt+a'dz

R AR BE
V(t) = EU;WR(u)e"‘"du} =

Horp A28 XU 1R 3 4 T B3R,
EXS=p-a, W,a=u-62FRE

‘%: (i - 8)dt + odz (2)

Hp,ub.0 WHRTENER

REYR/PZN B HFEHE (I R&D &
N EFEAR VEBKPE) 5T EER(NERE
FTOREL BRBOR . ARKES) WREEER
Wi Ry AR—E R 2 R AT R R,
AR BA — B R T A6 B2 3

dz,dz; = pdt
He,p IHRRE

B AP RIHRIE” e BN, BER

R(t)
J TN

(1)

@ WARTRFTERERER, FEERu - s AF «:1) HITESOIE AW, HEAAERE, BME NS = o - o BN TIREME R
BRNBRFE AL RBWIIECE o —p, (BT - 5) RWERM; 2) EXS =p - o, TIFR -8 = o —u, HEWRN TRIFEHE
YISBAUT B4 BT AT ZER B BB S, BT H B R e R ey, Tl HEIR BB B4R e R AR/, AR 2B R BT

B B K.



— 32 — ¥ ® A

¥ FE M

2008 48 H

i RAETER, > R B, A FAIBEBA A C, R
Fdifl j TS B 6L (R LR) Bb
Mb i BZ AR j THE & T S HAUHE,
A Ay Cj—-i = (.. g
E(dG,_(R,,R))]
de
sepr, ELO BRI ] i byt e
WEIE R r6 (R R) ARAT G ERAE
B9 G MTRRK S ;v T XU ] 2.
J‘éﬁﬁ’ﬁ&%fgﬂ(ho, s Lemma) , A] 15 Gj——i(Ri ,
R)) W R ZBr R TR

3°G,_, 3G,
L( 2R2 -+ 2p0,0,R.R, +

+R, = rG_(R,,R,)

2 R2 T 3R, aR
0*G. . oG
22 J—i — S . =
.IR.I aR2 > + (lLI 81)R1 aRl +
a6G,_;
(i, - 8)R, =51 G, + R, = 0 (3)

' R,
A2, ARl j RS G i i T
KR G, (R, R)) R RO BN

1 2 p2 Gi 201—1
2( Ry +2‘00—‘TR‘RJaRaR+

2

G ..
O'J'ZRJ'Z an J) + (:ui - ai)Ri

i+
oR

i

(u; ’aR ~+R =0 (4)

BTl | PATHR 6 (R, R)) BIEKMHR
R, >R;, [E]Z R; ; HaXHE KN, @ﬂ:t,cj—oi(Ri R;)
HRETHRUNRT R, HXEM R,

SRR 7 = 2

Gj—-i(Ri’Rj) = Rjgj—n'(%) = Rj@'j—»i(}’) (5)
X (5) FTEEMETIHE, IFHERAAR
(3),%%

1 " '
7w2y2gj—» (y) + (5 6i)ygj—-i(y) -
ajgj—oi(y) +1 =0 (6)
Etp,wz = 0'1'2 ‘zpa'ia'j + 0'3'2-
AR &N
. 1
yllgqgjai(y) alry (7

K(7) #H, Hy—0, (H,R <R) B, 55
Al i ARPITI 6 (R, Ry, %S T
ik j s REE

Rllg Gj—.i(Ri ’Rj) = Rl—i.Tm Gj—-i(Ri ’Rj) = gj—
B (7) AR (6) 18
Bra() = " + - ®)

S,

S o RRHE R G m R A ' a (s -
1) + (8, -8)x -6, = 0 HIEM, A&

I Nl (6,-—& L)2+2g
S 2 w w2 w’
A1, nj 45 '

gi(9) = by" + 5 (9)

S b RFEER B R T URHE IR s (x -
1) + (8 -8)x -8 =0 AR, A

1 61’ - & 5j -5 1 : 2&

"E T _\/( w _7) +w2
1.2 EREREREREITWYRE X E

B LA B AT, 3 R >R i, S Aol i 3R
B Gl j T G T35 4 R <R i, FEF AL
BB G | TG BT, AR
Shackleton  Tsekrekos ,Wojakowski HJ ZH A& B
A7 A R B B AR U 2 R K 1E [y,
yly <1<y ¥Hy=yht, 5ofdll i W5 1
W TR G Yy < y i, TRl WL
Al i TR G T ISR Ay, 7 BT iR e
BRI

Ly =y, THEML I BRABAE CL, BATH
G (R,R) ,HMEFET R j HRFTH
B G (R, R)) HIHHE

a}7"+(—;j—+cj_,i=b}7‘+*8£i (10)
FH, Yy = y &

1
by" +6—+C_,J—ax +5— (11)

ARIER (10) \(11) ZH—BH K IEE
St , URG B A Ay, 7, WX (10) L (11) UK R
AT B A4 “F | # & 7 (Smooth

Pasting Conditions) """ ~""]



AW

Wiz A% TR AR T Al RIS VE A LA ST AL

amy™ = bny" + SL (12)
m n x
amy™ = bny" + 5 (13)

% (10). (11). (12). (13) #A74E eSS
.

[i] = mnd,(e" —€") X

C
mn(e” —e") —ne" + me™ - (m —n)e
C

mn(e" —¢e") +ne” —me" + (m —n)e

m+n-1

(14)

mn(e® —e") —ne" +me™ —(m — n)e

1.3 HEg1EH RVET(E

AR AS BT 19 A X e 25 3 X [R) , X 4ol ik
B PR T B im0, SR & i 8 YT &
FRAH 5 T R B ] (358 o A b 4R T s fr
RIRTEKE). BTy =y, mH ki Wk
ik j M i EHik,y B8y B —RlR
BfE] 7, R B VIEAEE M & i et e, B

T, =inf{t =0: y, = ¥}

RO < P[T, <¢t] <1,URBUEEHEH
BHZPEE XL, A Harrison FH™ 5 S-T-W
AT S MR, SRR — b S ] T, AR

PIT <i]=d ln(}%)+ ht:"(i)(zmﬂ) y
w«/LT Yo
4{- ln(-}%)— ht:| (15)
wilt

1
Heh=pu, —pu +6, -6 —?(O'i2 —0',-2);9’0 =

y+ 97 2 _ 2 . 2 — P
5w =07 - 2poio; + 07 P(+) BAREIES
il

ARABTEFA 1 H 5 TTG R A (B 2

Sediflk j 4ERET i o B BR8] ) , A 303
RePRE BT (R = T) WP
L fRAK(15) 1§

- o
o ln()’o)+th]+ (L (2h/u?) y

L WJITJ Yo

[ n( L)+ KL,
fbi}% (16)
-

S8 . ;.8,,,0.,,C;p FHEMBERT, /I H
MR B TS | 5 T2 ad e
1.4 SR TOFMRIEERE

R L EITRSRAG T w4 Ak | #E1T R
BRI AR R X B [ y,y] SEREERSE L, HE
RIREBT TN BARAE C, WER e H M
M EHFE, B AR T GmAama R KES
B F , Mg EEH A j gAY (B —H
BAEZE) A EREEAe BB j(5B B
) WP BRIEENEREP(y =y, | M, =2y) 1
#,M, = maxy,.

ve[0,t]
A Musiela Rutkowski ] Shackleton Tsekrekos .
Wojakowski'” &2 R FT 456 7] 41

Ply=y, | M =%y = exp[i}—’jln(}z)]x
0

A"EIC

X?ﬂ:?ﬁ%m }Li,j"Si,j’Ui,j’Ci,J‘ P %%ﬁ’ it
(17) EWE—HIP(y =y, | M, = y) S5 ZAIRSL

2 BRENZESHBIRES T

2.1 REERANEANKEEEXENESH
s
gicj—-izci—‘j_’()ﬂ:j',c lign _’O‘I(e) =lee = 1.

i=ej = Cjei

iz Fl’ Hospotal’ s ${0U & S-T-W A #1515

A mn
X_y_y_mn—(m+n)+l
1}
=5_2<:>51Rl = 6,R, (18)
1

1 S-T-W BERIHE T AL g & e FRPFGRERE BEBEIT X TEE— ¢ 8, WTRBE XTI ¢ B ZHLREL 9(e) TIAR

e(q) HIRHERE S TRBERE



— 34 — T &2

¥ ¥ W 2008 £ 8 A

K (18) MATFE SR, Ll 5 re B BT A
FEIE TR, TR ST RE R RERK
BB eE KT 5T G Al MR AR BT g K.

v d
E.,% Cj——i = Ci—»j_'o Hrj’dg?/ _ ® ’dC?i.
XERY, YRR/ N BART, 4 B 5T HExT
s X E [y, y] ¥RET K ME C, = Cy
AWK, [y, y] BEARWYT KEHE. 5555, Hilk
ZIRKIE p BERRE, [7,y] X BEBEK. y =

S -
6_2%:25}3’% Cj_.i = Ci—-j_’o BTJ"Z =Y =Yy
1

Y U'i,j_’o B, = (10), (11) ?‘fﬂﬁﬁij@l y =
8,C,y = 8,C. XFH, AT 2SI BB 5
FEB,HAXT U X E [ 5, y] K/MULH R T
C.. Yo, >08,y >6C,y <8C,. XEH,[7,

dy

v] W% o, IS aﬁj—; <Oe = <0 <

%vﬁfu oo, M7, y] KIAEFR 7,y BWRA

PR,y Sy MHE, o, REMEARE, X5
Shackleton , Tsekrekos , Wojakowski S52 F B33 45
WRFF—E 7 ES NV ZEMEELE p B - 1
B+ 1LAKm, [y, y] ABHRSERE. MH, 4
BHBA C BARR, [y,y] WSUEREE .

2.2 WREENBHNESRSH

dw dw S
Hﬂd—ai = B, > 0 FTH, S R R E

o, TR, m:—é{—éw,% - >0,
BRI X B B o, Y.
ARy SRRy <y ky > 7
BT B y > 7 BN IR o, TR
BB L W3S WK o, T, 5 L B
ok AL B L, 2. T EL, A
C., AT 5 i o L RO ] L, S .
23 BBMEANEREEEEENNESY
P

BT B G el | BRI i(—

GTERITE) AR B il § AU (25— B

M) KRB BREZEEP(y 2y, | M, = 7) B9IX
AYEE, A % S-T-W R ARAT %
AT o, 0 RRHE IRt ¢ %3 MUERE

— — oo,

AT T BUE 7. RRALP(y =y, | M, 2 7) B
& o BT, BT i Al § BB
Wi, REFd A | B L BRI B
FEMRER A I RIS , B AW K. 7EAR TR ¢
BHEIN,P(y 2y, | M, =) BB C, ; AT ;
BEHEE o ; ST,

3 ROIEAHR

AR A T BEEHER G BRI
PREERAEVE JE” Wik FILM&TV 446 5 AIR
Hotel 22 7]@ 1995 4ERTE S 1t R e B HLSRAE
SRR — 5L A TR RIBEE TS E RN,
NREAN—FRBEA RGN H—FE, ZhH—
BHLASkEHE AIR Hotel 2 A Fr#EHl, FILM&TV #
ASER T B3R ZW RS WT %R, L EHITE
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Table 1 Value of strategic investment variables of FILM&TV
and AIR Hotel
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WERRAE
BEREALBERL AV SRBRL | RET R
W EREHE 0.12 0.14 0.09
WEhE o 0.180 0. 350 0.170
FESR BLBF IR R 8 0. 100 0. 070 0.070
WA C/ 25t 7.00 7.00 3.00
{eAb A p 0.50 — —

[l P 2 J H 0 BRI BT A T B R T
T fE kK AIR Hotel M T B K HIBUM. =

@ FIAX 2 REWARRIFIIERR, UBFARFIT, EXEHMWBZ K, B EAFER, BEX K ETARNELER.
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SPGB MAT A 7 1270, F EE| AIR
Hotel {EREIE M F I EZM AR WA FENELE
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FILM&TV 2%). FE . W&V RELER TR
HEHZFEEF 100 ~ 300 ARBENESRBSKAK
RETEHE , JE 300 ~ 800 A2 & By H SR [ B
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21:3 12477:,1)55@?#45(3&%#, =9% fi&ib%a-i =
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Fig. 1 Relationship between strategic investment time

and probability of FILM&TV and AIR Hotel
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A RS B BRI EA —E AP S S .

4 &5 it

PR BN FER— M0 T L MBE, )5
BB AP E EXREE. AL ITERE
W, FEBA B A (VURARA) FOLT, Sk #
KL 2 BURT B B RFERERKR T ohd
W FIABR T RARR G, A XET S-T-WARTH
AR BRI S HTER T B/ T
Al FEAT B s B BT B A X WA 2 44 X (8] | 4598 et ]
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Real option analysis on the strategic investment opportunity of competing
firms

ZHANG Yun-sheng, ZENG De-ming, ZHANG Li-fei
School of Business Administration, Hunan University, Changsha 410082, China

Abstract: By introducing investment cost, future operating profitability and its volatility,, investment delay loss
rate and the correlation coefficient of competing firms when the strategic investment opportunities of competing
firms can be shared and delayed, this paper develops a real option analytical frame and analyzes the relative
investment profitability interval, investment time and two-stage game probability based on Shackleton-Tsekre-
kos-Wojakowski model. Moreover, the supposed variables’ impacts on the model are examined numerically.
In an application of the model to the strategic investment decisions of two competing listed companies in the su-
per magnificent large hotel industry in Changsha Hunan, this paper finds that AIR Hotel’ s optimal response to
FILM&TV’ s launch of the super magnificent garden large hotel is to accommodate entry and supplement its
current service line, as opposed to the riskier alternative of committing to the development of a corresponding
super magnificent large hotel. The empirical research has proved that results of the model are actual
and credible.

Key words: investment opportunity; strategic investment; S-T-W model; real option



