525 856 1
2012 4 12 A

HHPE

ISSN 1672-0334

Journal of Management Science

Vol. 25 No.6 35-42
December,2012

AREESRTETNBEIRE

BHEHMRFRHASR

R e R
TR R B FHE 2 B S 611731

BE 2145 PREY HRABLLEZFRETHEAKERKLA RS
BERXAKGAMERAR, ETFHMHL LA TSI FLLN AN EELARZLELY
AL, ERAEHMREFAFE, AL LBEMMRERRACF R FUBRERKMAA B4,
EIFME RN RMBEARF YA, £ Rl LR AT W R R 5 A, 8 i vk A, 77 3
FUL L ETRERE, HALERAN, AZLBELTAHEAESFN ML LA IS
TRAZNTHORLZKE PR FAENBTHABMOETHHMRAE; AWML LESSF oL
#HATHMEER, FULLLAAFLLGNEAERAD EREFUHNAR; RELEET
FhAMELMERERKGBEN O REER LA RE S FAHR A A, Bk ERE
B AGRXE, FMEETARFEXRGBEZREFRRGRS A MBME; LZ A BLL
MABBRRABENILHEBRES A A, S LR ZENH N TRAERXGBZKE =24
A B e AT R ROKCE e 3 ROR Zh I W R 8 AU, B e ) A AR & B, OF W B ALAR

R, AR S LA R,

KR 0 SR R E AR S L ANME s R B AL

PEAS:F271.4 MERERIRES: A

1 5|8

A0l 3 W FF 2 7 5 2 0 R R T B R XU Y AR
MR BT S, LR A LIRS 53F W & 7 4 B bR 4
AR — . RSN TR BT
F G AR — SR IR 17 O 1 3 WG 3 3 o ROk i aE Y
Ao 1 I W i B9 AT E R R 3 e R A 9 A AT
0 — R A S5 B T, AT B T ZE T
S FR 5T I 0 3 B B9 RGP A SR . Al B B
T 52 9 35U 38 B9 3F W SR W 7 9 T LA B 0 b % 1B OF
W 75 B P H HBURE L RE 48 7E R & OF 1 0l 4 /Y [
PR 5 3 W 1 45 2%, 0B £ ol Y DR SR T X RS W E
B9 PR 5T B A RE R PR I BRI, LA R AR RURR: , 68 4
RERROHF W EELEEHFUHETRT,
AWK S 5T 2P HHF WKLY ERE
36 o O 2 R AL & AT 3R A% R T AR B9 B 4R , S5
HpFEMHE. EXTIRP, ZEHTHFBEINSE
FELBRORESFNMARNES] , RBESFXFH

WAEME: 2012-02-22  BEBH:2012-07-05

NERS:1672 -0334(2012)06 — 0035 - 08

WaEE REERELLKN A S AHETED M
BUHY 35 W 3 30, BB 0 7 A 56 40 30 07 3k il pke 4 ol 9F
Wy 9 R 5% ) REL B 3 B %5 5 TE ¢ 2 X I I o 52 S AR
BrE KR AR o ok F W B 3R 3H R 7E H W AL
{65 72 5+ Xt 5= 50 H 09 0 {8 42 0l 2 18] 8 B, Sk )
FARL A3 17 B F5 SE W S A R 5 1 O B A 45 T A
SRR Al I AT R F R EIB T, SH
B R A ol R W B BT b B0 9F B BT 5T ORCR A
W, ETFYREEFBRIRSWEAfE®, A8
FEEE B SE M BUR E S B B9 7 35 % 4 ol 3 1 B 5
xR,

2 EXWRER

B P9 SR 2 5 3 MR R A9 A BE BT 5 4 ol 3F 1 e
PLIE AR, FERUIR T —RE LR .

faf ¥k 3C 451 1 Moon'! i FiI S 47 3 AR 149 9% 4 47 1
J7 ¥ H R T AR B R P PL R R AR AL, 18

EB @A : BRARI(1966 - ), 51, N TRA, Bl Tl -FREE RS, REF A0 L2, S FRERERER ¥
B 82, 0 55 07 1a) - 3 Sp BLAR BEBE RN 48 B8 %F o E-mail : csgl 966@ 163, com



36 B HF}2£ (Jounal of Management Science)

2012 412 A

) 3 F 5 40 5 A B AL — B 45 185 Lo % fl Zhao
S5 PR 32 B AT 2 4y BT B O ok AR D S R&D B
W 4 1) . 4R T 5 A ol AR B 1 YT P B A T E A F 5
ISR Eb e AR B, B T AL 3E O W B F 5 b
HERTE.

Lambrecht"®’ F 6] ¥ 3t 32 FH 55 4 4 42 77 3 BF % £
b 3 W B L ) R, R Aot ST S ) OB A BT 5T B )
HBHFBEIL, H o EEHFWAREFBWTH
F Wy i B ; Alvarez %17 i 53 B N7 H A LW WAL R
T 5 7 76 98 7™ 0 B8 A 3 W 4 4% 0 3 g i 1L =] R,
JF Bt i T IR W i olk i 4 4 o /9 BE ) % 3 W B B
B W ; Thijssen'™ BF 2% 52 7K [7] 1B 46 56 A9 BA #L 3 3 B
P % Al 2 TB) Y O W B AL, A 4] A i 5 AR KU b
Xof 3 Wy B L HE AT 43 07, A A 3R W AT O AR AL AT LA 3K A8
B S, 8 T LA SO, B £k B[] i
i A T, I T AR SR 7T LR S O Y, At 7] 45 B & IR B 3
Wyt WL 2 — A F M X 8, Lambrecht'® | Alvarez
2517150 Thijssen'™ 35 % 18 T 4 Ml #9 D1 3 W B 4 1)
BOARAEEFEHMAMEX - KHTHIHY
Fh % (5] 1 ; Lambrecht %5°°" g 37 — AN S 49y 3 A #E U 4y
TERTRWHWAMMEEE, 2 AT IEEE
BB AN 250 B B WA, X R UK I W L IR R
B BB AT 0k 7 5 Smets' ™ [ 2 Y AR SR kA
EHADTE S FH T BT8R, Y4
WHEAZRERFHTE, S WHETESESXF I
R ENSH LD, EFEATERFH
TEBLT 638 I W £ e £ 5 il 50, [R] B B IR 5
fiolr B B Bl . U ERF RN S B3R
e B2 DI Bt SO 2 =N o o o 1 N A o
3 W 40 3 % R AL — 1 BE AT % 8, Dixit %1
F1 Huisman'?! %} Smets'™ By 8 5 3 77 4 JB . Morellec
%1015z FH S Y B U 2R O R A E 9RO W B AR
FHLUVMBFCLHEEXR IFREFEED
ik AR F BN, BXEFS" NBE>~
2 AR BE 5 IR T I B A 4 ok 3 W A B A B L e
AL — RN E S HERT EHH A H A
MHEFXAR  BRAMATFN FZEBEFFL,
Smit™"! 43 ¥ 7E T 5 55 4 oF % F 3 W 4k o A H At 35
e XF F B AT &2 , 2K 10 AR X X — 1 0 B B R B
HEAT 3R, AR 26 BE A B AL BT LA A T AR
HFUF=ENMERETHENER, BRI RE
ExMEEEEL. CEAHRRPRTAZTLEEN
MR, HFEAEHTHZRLED, WL
METLTHREFNFHEL, BN AELF
BHERBTRIF b EE M EN, [EL
AU IR X R L AR ER TR A i #
Wi P (B BE , M\ 5 S A A e s R A f R R
Al 8 BB AR AR M, 49 B 48 e 4 ol 5 BR B A oIk 1 3E
AR EHIF R MA T 2 E BT 45 18 5l

RAEEECUEFEER. BREE"T ELYHR
1 HE 28 T S o B R W B AR ol 85 BT 4 (8 Y O i
B FEHFERSFNAETERZE YW E KR4
BRI ERE, REARTLFERER N
BERMEE R MTEF R TR BRI RS
BB BEESH FHEREEFERLAEATELE
B8 B S L mt 6L B, B A M B I I 08 B AL A fA B
S BRI B R ol 3R AR s KN L. P
1R S L R S 4 39 LT o DA B T 4 RO A 4
MRAEESEBSL M REIFBRE, REBATELRF
BMEBATHFBHLEE, BERS " RER
E i BIL AR X A A 4 % 44 B AR [R) 2 SRR B A 1 R AR R
R X YL AR LR AR, S
R B ML R A — RS, AW S E R 4
5 BT 58 40l 3% Wa [A) R, o 5E & 4G 3F Mg 4L, 32
Mg EAEe, EE T AR RR R EAR 2
FRMWRTRSXN FRAIF W NEERE, RN
FF W B RS 7 T A3 A T B AR AL, KU R, el
FF W it BB AR B, OF oK 2 8 A b B A 18 0 E A Ak
HM R REE, KEEHRAELEE TR
TR MR 3R B K A B 5 B O T w3 oK 3 T B
[6] E BEALAL , 2 Bl A 5 3F 4 ol #1 B B3 4 ol 794 A BE
WERKIFWHIL, REEEAT2ERT EH 4
b 3 5 W 3w B ] G PR, JF R 51 AR o i A
FZEMGF RSN FHFRL. ERXNEFLF, I
W £l T 6T B E PR BL PRI E R T, AMUEFH
J& A b B Wi 2 (BB, 3 2255 BB 4 ol IF WA A9 A 2h B R
[} R, 2 A U £ ol W 25 10 3 1 9 AR S B 3R, A BE AR
B 5 fE A F W9 e BIL, DA T A8 I € A AY SR Ik 43
1 1E 14 Y g 2 4%

HEHFWERS, FW AR o] AR EET
4 X T 019 O B b £ 4 5 U0 AT LS o e 0 R g
Ve, ORI ICE BLIOF AR A, th TR B R X R i R
WERMGEEXETFHRFURMWERERHE, B
I, AW 52 % 1B AE I W 2 b X 38 4 X F AME M E B
MM EARE2FENHLT, &G
4 b 11 Wi 2 R A Ak DA I AR T A R e KA O Bk
W H R B R BB R | T AR B SR AN 4 BT, N O e
b il 5 B A BRI W SR W 3F K I W 4 ok A5
Xt kb2 O {8 P B9 O He B RE AL Ak, fE BRSE R el
AT DL 2 % %t F LA B9 3 W 5 B AT 4, 18 B i
i EE Bl i 1BE 2R 43 A

3 BRRENIRG

BEl THLARNITRARIAZLESFH
el A FifAr B X B R C K38, X T 4k
A FIAr B off B R 2 U B R R FTRE R 48, T 5 —
¥ TTRTIR, MR —RINK A

BRir2 ok A4k B F ARk C 4 F [ ¥
fideo FW &R, M BRI SLE1T, B B WA IR
JUAT 23 A B9 BE AL 72 , BP

Hi(Xx) =D|'X; (1)



4 6

BRI A SE 25 B P ET WA R IR R 5 37

Ko, i fdieolk i =A,B,C,A B Oy 5K I W 1 9
falk, C 2 B4l ¢ Bt IE] ; D, 2 4 ol 59 304 3
BE 5 X, 0 s 0 BE L AR 43, BLX, IR JL RN 77 BE 32 30,
R

dX, = uX,ds + gX,dW, (2)

Heap X, >0, G WB R, o W BHRSIF, W, N
RERERS R BELRBEMER v, HEHFTH
B, Boy> pwo I 4 S FH M Z 81, 40l & 4 T 21 1
B aERETERRN

Vi(X,) = E[[ e DX.ds]

Cy-m
Hoi X, 4R s B 20 i 45 ) BE LR 43 o
W [E(X,) ] = E(X,) W[
VK(X.:) = E[H;(Xl)] = E(DLXI) oo E[E(DaX:)]

(3)

E(DX,) = J' et D X ds

VAX) = E[[ e DX,ds]

V.(X,) = [J‘ﬁe"’{""DiE(Xﬁ)ds] (4)
B TEE = E
E(X) = Xt (5)

#(S) AHAM) R, 8
Vi(X,) = [J‘me_"{"'”D‘_X‘en{s—t}ds]

Ty
i3 4ok A 4k B 2C§E 3 W 45 B 7% [
HAr ok C 324 (1+6) Ve (X,) MM EAME,j=A,B,
Thn C oy Bk, 6, 8 d O bl . o T Ak A F4
b B 7E S 3 W 2 /0 ER AR 0 T8 X SF o o A A Ab 42
H , 20T % A0 2 4 (8 P 6Y B 4 L B 6, Y HE 3R 4y
. fE%fEginste, Mo, HEM L HRM[6,,6,] £
W51 4040, 0, S A ol b 2 H {8 P 3 L ) Y B b
{H , 6, 2 4> ol b B2 4 (B S 36 A1 Bb ) B J5 KB - BE AL AR

o MEREE N

1

g(0) = [92 -0
0, HAty

i 4 Aok j 3 Bindlk C Z )5 B BEnd 4 25

0 < 8 <8,

A

IT= (1 +¢)(D,+ D)X, (6)
Hoi o R EmMEnRE, R E;D i
A BRI B2 o TR 2 3 W SE UG AR RN 2] ¢, ol 7 R
&)

V(X)) = E[fe"“"’(l +¢) (D, + D) X,ds]

_ (1 +¢)(D; + D)X,
B Y-t
MBS 1A m—sefmsh ot /A, @48k
HMTFEXMNIT S RERE FHEREMER
BRARAE X s AR & R UT IR A, A B B,

(7)

4 BRNBIFARR
AT HEEREST A, AFEHES L AW
AT IR .
4.1 R22HERTEWFHE0HE K
ik A FEE 2 ZW 18 0L T 78 ¢« i 20 320 3 1 Y
E KN
(L +e,)(Dy + D)X,
Y -p -
(1 +6,)Ve(X,) -1 (8)
He, 1 HELZWHER,w BT,
¥ (3) KA KB
EV(X)] = (1 +e,)D, X, + (e, —0,)DX, o
Y K
(9)
42 FARZERTEWEFHNEHFH NGB K S
AwmAETN
EATEZELEWOAT, &l A FEE5% 2 5iHE 4
Ak B FT ST AT R A (RN BE (A, 2 OR1IE ol B 45 H AR 4
v C i (B b b i A b 0 RE SR Sr A L  lk
AT B ARk C, 40lk A T 23240 4 8 #b
BEEK TN B SXAE M EMEE, (1+6,)Vc(X)
> (1+6,)Ve(X,),B10,> 0y, RIEF A A HEELIEAE
Wegk ELVL(X,) ] B R X & O W 43 B89 5 fm 45 31, B A
{alk A FE ¢ B 200 S5 3 T i ) Rl 4
(140, (B =)
Y M B
(1+8,)Vo(X,) ~11P(8, > 6,)
(10)

E'[Vi(X)]=

E[Vi(X)] =1

Hep, PR,
fioll A REWE I W BB 1 R Y
P(6,> 6;) = P(8,<6,)

A ]
= J:I Gz_ﬂlde
8A_8|
=—9z_'9| (11)
0=PO,>0) =1 (12)
filk A BB R 20 3 W A HE 3R BR R, 5 I 4 ok FF
g 5k W Frg IR o g R /), B 2 U R
4 (3) A1) ke (10) K45
(1+¢,) DX, + (ey— 0,) DX, _
Y

E[Vi(X)]=1[

1] -

9A _91

13
) (13)



38 B HF}2£ (Jounal of Management Science) 2012412 A
il A EilGE I YL EE, BT ek FREGFENEN
A BEAT I W A B 0 B AL AR A, T 4R B B IR O 1 A AL , DX, )
Tte (" R MM) , Bk 25 ok 1k R B0 2 i LV e
F(X,) = supE”{re_“DAX,dL +eTE[Vi(X,)]} DX, | [(1 +c)) DX, + (¢) - 6,) DX, = fle 129
rer 0 Y-k Y -k
= Ef’{jr e "D X dt + e E[V(X,)]] (14) 0 =0 ye
4 62 _6| T %

Hp, Eftrp hZ M K ERFR . "
el A 39128 22 By = (Dt o BB .
max P(6, > 6y) (15) .- 8
G (14) A1 (15) X8 37 5 AR 3 W B HIL 1) A H 6, - 6,

ﬁﬂ,?ﬁ@]%ﬁtﬁﬁ@ﬁﬂf'fﬂ%{)ﬁﬁfﬂ‘ttf?‘]@mﬁ . (l +CA)DA+(‘:A—9;‘)D;; 6, — 6,

ol A B 2T 3 BR EAL B (HB(X; )*' = - .

[F(X,) - aupEf’{fe'?‘D,X,d: + e E[V(X)]} (23)
b ’ e (1+6,)D, (CA_B.-\)DL‘. 0= 0 ..
max P(0, > 6) = : ﬁ('}’+‘#) ' 6, - 913Ll ’ 24
(16) S e B 2 1('}’_.“) (25)
¥ (13) XMRA14) A, FHALFRE R B -1 (1 +e)Dy+ (- 8,) D
F(X) _ DX, . FRLL Ak A BB AESEFFB PN r°= inflz =01 X,
YR =X},
g (o (LD * (0= 0)DX, o Hi (25) SRATHT, X HX, 209 0 PSR K ) A
¥=4 BEYBRAIREBR, X < X' 0, &k A AJRUY
6,.—8.} (17) G, HEARSE, USEFRERL, oL
0,- 6, A ARRIME:; 5 X, =X 1, 4l A AL B
WiEtfE e, (14) X E FTHME S -, 8 SE s F W , B 0 A A B 55 T S5 G 5 W G A SRR 3E
¢ ool - um 4.2.1 gl S5 0 36 W B LB 3 B
27 K gtk gy 7P =0 (18) % (25) S 89 0,5k F T8
H R R T AR, B o DI(y - ) b
D.X* de, -1 [(1+CA)DA+(CA_9A)DC]2
F(X') = il + (26)
[{1+cl_‘)DHX:+(ca—6A)DCX" .80 TR, FE By I gy eaDa i D 2 8 5E {8 A 28 1Y 1
Y- T e,-0, S Ak A R B R FF W BT L BE 4 b A 45 Y i
(19)  HBImES, Lok A fEHXFE LA B #HETEE

OF(X]) _ D, % (1+¢)D,+ (ey=8,)Dc  6,- 6,

oX,' YK Y- i 6, - 6,
(20)
XEHFEERA FRREFEHEER, X' H
BB LA W SR E, F(X) N7
B 52 i 3 T 7 A 2 BRI 8. (19) X 4 (B UG BC 4% 14, &
7 FE S5 00 3 W B 1L A 38 AU A 55 T S5 i 3 W By 15 )
PR W 25 o (20) 208 3 38 8 U 45 44, AR 48 B A 45 e
WAH, REE IR R S ESEH PR R ZSNEMR
et B AL, BT A, R BF(X,) 7E & O A BL
R FER RSP BEZD T ENOHRA

HABMMEATEENL, B

F(X,) = H(X,)? (21)

Hb  HR(X)? MRBLBRAKRT 1 H B,
i (21) KA A (19) 0 (20) K B8 B9 2 57 5= 4F .

FrWES, BT ol A g RGO L6 6,0, BEK,
19 J: B A0 25 L L AR K, B 11 B9 O W e BIL AR R, 3R AR 0
e 2 AR K

R, RS B, OF A A R
A e A B 0, B8 T L B AR 95 A T R HE ROk, Bk
T2 FF W R MR KU AR /DS, A9 3 T B HLEE 6, B B
R T b, 3F R PLX, BRR AR Y
206 WL R, X, < X7 B, ol A AT LU 225 T DL 4§
FERERIL, TR RN E; F X =
X7 of, ol AT LSy BIY S WA, O 30 A A (6 25
FREHFWE P EIEE. @FRA A 4 HE 8 6 L
1) 6, /) ) fE 45 A% iy ) R 2R D, I I K IOy KL R
BB, RS Al A 3 R B LB 0,5 R 0, R Ol
e A Lo AR AR, I W B LA R, X o Ak A R
MBS T A IR, HX <X B, ok AW LLE
RIFW, LA B Rt #L, BT LU 5 55 A R RS A



4 6

BRI A SE 25 B P ET WA R IR R 5 39

{8: 2 X,= X" W, il A AT LLS7 B SE il 3 0, i B 380
B B 55 T 5K 7 5F W 9 S B i 2
4.2.2 4l Y 2R 1 o B

Xt (13) Ko 0, KT A8

SE[ V(X)) ]
a8,
=9 16[(1+cA)DAX‘+(cA—29A+91)DCX,] (27)
h— Y K
X6, kK —Br 5 o8
FEIVI(X)] 1 -2D.X,
39?4 _32_31 Y M &P s

AWEVI(X,)] BEXTo, MK ¥, 4 (27) K&
NETFE, IH
1 r(l +c,) DX, + (cy—20,+6,) DX,

=0
52_9|L YK ]
(29)
KAl 15
ﬂ,\“= (1 +CA)DA+ (CA+ Bl)DC (30)

2D,

oo, 007 O (8 5% W A ol HRAR 05 K 1 EE WA Y i Y 1L
il
T

(L+e,)D,+(ey—0,)D:>0 (31)
Ji LA

(1 +¢,)D,+c,D.> D8,

(1 +¢,)D,+c,Dc+6,Dc >2D.0,

il
as (] +CA)DA+ (Cn+€|)DC
81‘ = ZDC > Gl (32)
THEDHERLTE,
(1) Fo6,< 6, FEF B M Lo, K, ok A
SE i 3 0 iy SR M An L B R

(2) %6, > 6,", %0, [8,,0,"] i, B % 4t B
0, 3§ K, ol A 5K I W A A B 0 A B 0
K H6,e [6.7,6,] B, Bl i 4 tb il 0, A3 K, 4k
A S I W Ay A EE 0 25 B D

RIEE YRR B BE AT

()& 6,<0," 56,>6," Ho,[06,,6,"] B, b
A 25 R EE ) 6, R K, BRI W R T A HE %R R
AR A, I B A R TR XU A D, Al A S B T 1Y
R A R R, e R I M B AL X R B A, b
v A g5 i A i E e, B /N, B RE 5 A B 64 HE R
A, AL B R I W S T XL B R, A olk A B 3 i
25 LR )y A R A I I A LA R R A L
fisole A HEBE XURR SR AL T A N &

(2)%0,>0,"He, € [6,,6,] B, B4 AL
B B b Bl e, R, B I W B B A A RO, 3R
5 WL A DAL A /D, {H R e ik A S it 3 W A 0 BR 0l 28

BN I e R M R P B R R AT, Mk A 45
i 0 3 U EG 0, BRI, B I I R T R R A D KL
R (E R Aol A S T W A 1 B8 0 35 A R, iR
I Wy e B LR A

BX <X B, ATRDERIW, LEFRE
BB, AT ABAFR 5 A R R B BULM (B 5 X, = X/, f
b A AT LA Sz BP SE it 3 W, o B B AR 4 B 45 T S OF
W i 1A BB 47 o
43 DFREMBTEWHENRB W AR H

n

YER WA, AUT EH B Wy E s,
RHEEEERFBWHRDER, HREIF WS 4
b A g5 i A L Bl e, B,

B (25) XATH, FFE—10.e [6,,0,] HP(O; >
6,) >0, H

x= B _. I(y—p)

B-1 (l+¢,)D,+ (c,-6;)D

HEFX) B,

B LRI (16) i1k

X“: ﬁ a5 I(‘)’_#)
{‘ B-1 (1+¢,)D, +(c, —8,)D (33)

max P(6, > 6)

Hoep X7 2 M 4 b e, i p B O O e i 25 0 R
{8, " e i o B HR 6y B i 05 £ 1 O .

FHEEP(0, > 6,) B K6, B, , ILETP(6, > 6,) =
L, #nl AEZSFPLFREEHE, RAOBHER
Bk, 4k A R R BBk A
(1 +¢,)D,X, + (e,—6,)D.X,

EVi(X)] = [ : n
Y M
(34)
Hep,2 Bkt FELmamiEo.
AR 3 W B HL A
X‘;= B I{‘)’_JL) (35)

B-1 (1+c)Dy+ (cy-6,)D,
Hr, 28 &l ab F 5 4 3T 8 & 0 9 1l
mD
44 R22FERTAGESESER TREWNRE
W 2% A &R 4R B3 4
H(9) SmE(13) X5
AE[V:’(X,)] o [(]- +C,\)DAX: "'_(CA _BA}DCX(_
Y K
BA_6|

I]“'_ez—e.) (36)

AE[Vi(X)]1>0 (37)

Hoo, AE[V(X,) ] A7 ZE W7 18 0L F 3 W 40 ol e 3R e
5 A5 2R BT BAFTE T 538 9 59 3 W 42l P 3%
e 25 19 22 18

HODAATHM, EFRAMNBHFETEESH
HHRT .4l AFBEFASY CREBMWKENT L
b A 7E5E 2 Z2 Wi 5L T 3 1 B B 4 ol 315 B AR




40 B HF}2£ (Jounal of Management Science)

2012 412 A

45 AFEWHBNRBRBNRAETN
[ 3] 15 4k B 7€ ¢ B 2 35 i 9 W 09 3 B i 48

H

(1 +ey) DX, + (e = 63) DX,

E[Vi(Xx)] =1 <] =

Y M
93_61
—32‘9| (38)
B LN
X‘; = B [(7 _.F-f-) (39)

B-1 (1 +cy)Dy+ (cg— 6,)D;
He 38400k B Ry &L FBEHL .

5 BHAMAMETR

ATX LB ERA — N EERB AR, A6
FELAFR 1 FT N B B O 2, 2o B R AT 2 80 b
M EITIE .

Rl HBEBH
Table 1 Model Parameters

28 e ZH fhitE

o 0. 10 v 0.08

ca 1.00 0, ,6g [0.00,2.00]

1 4 000. 00 I 0. 06

D, 1.00 D, 1.00
BEBENRAS) KB

X' = B 80. 00

B-1.00 3.00 -,

W, = 2.00 B, X, :,880——'(1]0%’%9“ = 1.00 B}, X

= G 1 M X > X040, = 100 B 4ol ) e
UL,
HERIERA3) X8
2.00X,+ (1.00- §,)X,
0. 02

E[vi(x)]=1[ -4000.00] -

0. 508,
9:=1.50

%6, [0.00,1.50] if , E[Vi(X,) ] Blio, Y38 K
MK %9, e [1.50,2.00] BF,E[Vi(X,)] BE0, # B/
T /1 o

6 FREERTHNBERHBREBIT

(1) KB 5 W25 MR8 . B 550t 238 £k
A AR 45 B K A 0 (8 L B 07 R TE IR A L AR
RoRKXEL6,60,]. 56, < 6", Mo AT, ,6,]
ok A REESN F AN B HEERK, W
A XUES B/, I HoA b A S T ik Zh B B Rl 28 e iR

KLUl IRl A & Rl BN R 6,.% 6, >
0y, Bieyt fE[6,,0,] A, EFHMiE A & HRME C
W Bo e [6,,00°] , il A REBTEFENF BRI
A SRR, XU B /DN, LT W fY S R U 25 B R, e
Tk A 5l Al U e BN e s R e, 6,7,
0,1, 4l i 15 75 G+ X F B E SR A, KURS R ), IF
W AR AT B M B g A, BT Rl A HFEERE S
B EMREEIFWR B R B NE, HEMNE A
8 DX B AR 5 14 3 B ] o

(2) MBS B fl JF Mg nd HL B A1 . B 5B
rEFmal A RSN ERNELE 6 B&
FEMELEEESHHXE 6,01, #F6,< 6, B
0 ATEL6,,60,] P,k A 45t B9 B EE Bl K 6,, B
T 3 W B HL 3R |, AT LY

Xt =B _. I(y —p)

27 B8-1 (1+¢,)D, + (c, —6,)D,
H0,< 0, 006, 4[0,,0,] A, FREHFMAA A L
Hirdok C M EBlo, e [0,,0.7], 0k A B
i A b A RE R 6,7, e U0 3 My i HL R L RS L A

Xt =B _. Iy —p)

27B-1 (1+¢,)D, + (e, -0 D,

MRS A HERA CHMELEHN 6,
[6:°.0,1, 0k A Wif8 % 5 3 F 4 olk B A RS E A,
IF W B XL A /), {EL R JF W B B0 B R i (B i 4 s R
I, B B R A OF W B Bt R GR R A Ak 7E
B A0 3% W ok AL S 3 W , AT 3R 48 i oK i a5 5 O 3 g )
PLZ AT, o0k A BT 2 35 4k 28 55 Ry, DLIR R R i ik
o RZ, 54 A g HiRM ok C MM EBRAR, &l
A WA TE XS T B ML 3R 0B/, B AR 30 3 W A A
SR/, I W i R R 1B W AR 3 B R A B
W 25 BT L A T MR XURS: , o i A O O 3 I R PR B
B Aol 7E B LT M e AL AT IR W, AT SRR B R
Wegs . #Alk A BhE T AT LIRS B 3R 1Y O g A
L, 7E 6 2 B AT i 5 4k 2k 5F iy DR B K B MR
EHE BTETHEFBUNFET, S0k AXE
Frdolk C B MEBE, Sk ARBRB N THREES
FE) A (B WA i T 75 22 2 T G B e (), BT EA Rk A R
B0 E A H AR L, B AR S AR, A T A )
£ {1 3 W Bt AL

7 &g

A0 5838 W BUIE 2 1 07 3%, o 51 A B {8 #b
BEREM AR EES G, A REFERTHHY
A ll, 7 3R A5 B 55 K W AR 2 0 I 2 BB K 4K X H AR
THHMRE. FRABAUTEL.

(NEAZRLFRAFERZENTFHERLT, &
b &5 S G O Eb BB R, BE 5 AR Zh 5K i OF 1 A R 3R
K, B 0RO W B PR A .

(2) & 3 M £ Ml BUAG 5% K 34 B2 i 45 9 8 1 L O
ATERE R4 A 49 X 6] 9, 9F W 4 ol B9 3 4 B i iz R
g3 X 8] B B KL, 5 B 9 W £ oMb B AT DL 3K 3] R AR



4 6

BRI A SE 25 B P ET WA R IR R 5 41

TR 48 n A T 3F W 8 22 49 B B9, -t R 3K 18 B K
B as .

(3) % 3 Wy 4> Mk J A5 5 HA B Ui 45 A9 e O L B
LEMEF 40T i X 18] 79, 9F W 4 ol 9 % A L ) B i
i b i B, T A R A AR AR E KL ELF I Ak W
Xof F% Bl W i B R 5 0 A B, 2 A B ) BR
HREE EERESERN P EREREERHN
B #l o

(4) 58 4 22 W 1 3% W 4 b 76 3F 17 3F W B 7 3 8
WK FAELRER T FER SN IFT AL I8
H R R A, U A ST A B R B 55 T O W Y 52 W L
HriE.

AR B A B AR B AT X F A F R
LB 4k 5 B b A ol X ) 14 95 095 L, 7R IR 2k
MR EBAARZELFEETIHBULLEFEL N E
G %t F BF B9 I 0 A mg LRI Ak 5 B AR 4l B W
Ti 1 2% () 0, DA T 58 3 A< BF 52 ) AR &

SEVR:

[1] Smith K W, Triantis A J. The value of options in
strategic acquisitions [ M ] // Trigeorgis L. Real op-
tions in capital investment ; Models , strategies, and
applications. Westport, CT; Greenwood Publishing
Group , 1995 :135-149,

{A] ¥R 3T, XM 4 2. BT SE 9 ALY S A i PL R
WEERI[T]. RE TR ,2011,29(5) :38-42.

He Muwen, Liu Jinlan. Timing strategy of partial out-

[2]

sourcing based on real option[ J ] . Systems Engineer-
ing ,2011,29(5) :38-42. (in Chinese)
[3] Moon Y. Efforts and efficiency in partial outsourcing
and investment timing strategy under market uncer-
tainty [ J ]. Computers & Industrial Engineering,
2010,59(1) :24-33.
Lo K H,Lan Y W. An approach to the R&D value
based upon real option method[ ] ]. Quality & Quan-
tity , 2010,44(3) .509-527.
Zhao X, Lu X. R&D investment valuation in growth

(4]

[5]
option under incomplete information [ C ] // Proceed-
ings IEEE the 17th International Conference on In-
dustrial Engineering and Engineering Management.
Beijing : Institute of Electrical and Electronics Engi-
neers Inc,2010;1699-1703.

[6] Lambrecht B M. The timing and terms of mergers

motivated by economies of scale[ J]. Journal of Fi-

nancial Economics ,2004,72(1) :41-62.

Alvarez L H R, Stenbacka R. Takeover timing, im-

plementation uncertainty , and embedded divestment

options [ J | . Review of Finance, 2006,10(3) .417-

441.

Thijssen J J J. Optimal and strategic timing of merg-

[7]

(8]
ers and acquisitions motivated by synergies and risk

diversification [ J ]. Journal of Economic Dynamics

(9]

[10]

[(11]

[12]

(13]

[14]

[15]

[16]

(17]

(18]

[19]

and Control ,2008,32(5) :1701-1720.

Lambrecht B M, Myers S C. A theory of takeovers
and disinvestment[ J ]. Journal of Finance , 2007,62
(2) :809-845.

Smets F R. Exporting versus FDI; The effect of un-
certainty , irreversibilities and sirategic interactions
[R]. New Haven ; Yale University , 1991;3-7.

Dixit A,Pindyck R. Investment under uncertainty[ M].
Princeton; Princeton University Press, 1994 .186-195.
Huisman K J M. Technology investment ; A game the-
oretic real options approach [ M ]. Boston: Kluwer
Academic Publishers ,2001.:152-164.

Morellec E, Zhdanov A. Financing and takeovers[J].
Journal of Financial Economics, 2008, 87 (3 ) :556 —
581.

BIXHE, EHRKE ETFRFEARARFR
FREMIFIFEFIII]. R4 T #E, 2010,28
(6):25-29.

Hu Wenxiu, Zhang Weiguo , Zhang Tao. The timing
of merger based on incomplete information on the as-
set restructuring cost [ J ]. Systems Engineering,
2010,28(6) :25-29. (in Chinese)

Smit H T J. Acquisition strategies as option games
[J]. Journal of Applied Corporate Finance,2001,14
(2):79-89.

I, & AR — P AR AR F0 W 48 R [ B9 X 3k
ZWPIANEEMA[I]. R4 T#, 20006,24
(2).:23-27.

He Dezhong , Meng Weidong. An asymmetric duopoly
option-game model [ J ]. Systems Engineering , 2006,
24(2) :23-27. (in Chinese)

wEZ. BHEE EHRGETEEZWEK R
B B B B A 4R BT B A - B T S AL
FHAELI]. &5 5% 85K, 2007(3).37-
42 .49,

Xu Xiangyi, Yang Xivhua. Study of invest value and
choice of optimal time of MBO under competitive ba-
sis ; Based on real option game[ J ]. Research on E-
conomics and Management , 2007 (3) :37-42,49. (in
Chinese )

FEYRME. TE 4B TE T B T 0 AU 2R A AR 6E O 1
WHRAH[T]. RDHE T K%, 2009,31
(6):153-156,160.

Tang Zhenpeng. Decision-making of corporate strate-
gic M&A under the condition of competition based on
option games [ J ]. Journal of Wuhan University of
Technology ,2009,31 (6) : 153 - 156, 160. ( in Chi-
nese)

BE S, BEAE AR BT AU 2 A B BT Pk
F(J]. Mg 558 ,2011,32(4) :31-34.
Liao Yuling, Hong Qianlin. The timing selecting of
investment based on option game [ J]. The Theory



42 B HF}2£ (Jounal of Management Science) 2012412 A

and Practice of Finance and Economics ,2011,32(4) Engineering ,2011,29(7) :81-84. (in Chinese)
31-34. (in Chinese) [21] ¥, BXF,hEE. AE2E R TETRIIHK
[20] %R A, BRIR4L. BT TE2E B HAEFEN REAKEHEZERERFARBII]. RiITSRE,
I HLIT]. R4 T #,2011,29 2011(18) :41-44.
(7) :81-84. Zhang Tao, Hu Wenxiu, Chen Hao. Merger strategy
Zheng Xiangming, Chen Xiachong. The decision- based on the maximum probability of success under
making timing of enterprise M&A under incomplete incomplete information [ J | . Statistics and Decision ,
information based on real option-game[ ] ]. Systems 2011(18) :41-44. (in Chinese)

The Decision-making Research of M&A
under Incomplete Information Based on the Two Goals

Chen Shaogang, Cheng Yanhua
School of Mathematical Sciences, University of Electronic Science and Technology of China, Chengdu 611731, China

Abstract ; The paper establishes a compound real option model to study the decision-making of M&A enterprises for meeting the
revenue maximization and successful M&A probability maximization in a competitive environment. First, the paper introduces the
reality that the M&A enterprise possesses incomplete information of value compensation on competitors. Then, the paper uses real
option game with the revenue maximization and successful M&A probability maximization as the goal to establish the decision
model of M&A and solves for the optimal M&A timing. Last, the paper analyzes the M&A decision-making on the basis of the a-
bove conclusions. And we get the strategy selection of the M&A enterprise by numerical comparison. The results shows that the
expected return of the M&A enterprise in the competition under incomplete information is less than the that in the perfect monopo-
ly under complete information. Competitive factors weak the value of M&A real options. When the M&A enterprise is in M&A
game with competitors, the higher value compensation the M&A enterprise offers to the target enterprise, the later the best M&A
opportunity produces. Under incomplete information, when the proportion of the premium that obtains the maximum expected re-
turn of M&A enterprise is not included in the probability distribution, the M&A enterprise should take the maximum value for
getting the largest expected return and the largest successful M&A probability. On the contrary, when the proportion of the premi-
um that obtains the maximum expected return of M&A enterprise is included in the probability distribution, the M&A enterprise
can take this proportion of the premium to maximize the expected return with lacking of largest successful M&A probability. The
M&A enterprise should bhalance between the largest return and successful M&A probabhility, because increased proportion of the
premium receives high returns with delaying M&A opportunity.

Keywords : mergers and acquisitions ; real option game ; expected return ; successful M&A probability ; value compensation ; optimal

timing
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