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Srategic invesment o technology innovation with asymmetric cost under
imperfect competition

XIA Hui , ZENG Yong
School of Management , UESTC, Chengdu 610054 , China

Abstract : Thispgper sudiesthe impact of invesment cogt asymmetry and required time to inplement techrology inr
novation successully on the technology innovation srategic invesment decidons of firms under imperfect competi-
tion. The conditionsfor the preemptive/ sequentia/ Smultaneous i nvesment equilibrium are derived. It is shown that
required time to implement techrology innovation successully and invesment cogt asymmetry are the main reaons
that dfect the three typesd equilibria. Furthermmore , the inpact of invesment cog asymmetry and required time to
implement techrology i nnovation successully on the average time interval of the firms investment is anayzed under
the preenptive and sequertia invesment equilibria, The ecoromic explanations and inplications are a o provided
with the anaytical reaults.

Key words: red options; game equilibrium; drategic invegment ; imperfect conpetition ; techrology innovation



1 — 39 —
A (Dyg - D01¢3(HJ)5)B - (D - D01)B B_Ll (A8)
Y(t) [ Yo, o'], 2 B (Dy - Dn)
&2(Y) <0 , (A7) , 0 28, k 1
Y &o(Y) 20, (13) &2y <0,
© © 5. = —1—
;o= .
_ _ YD1 (r-p)s r-H
82(% = L2(¥) - R(Y) =77 e -k Do B(o: Di(0:- Do e (0u - DIPTE
B Du- Dy ¥\ YDy { Da }
B-1Dy- Dn (Yf) r-u 0<d <0, k>k", : k<k’
B N “
B_kj_l(;Fr) (A1) . A k" >1 3.,
1l -
E,(Y. kD) D (s _ Du | Dp- (Du- DB [(Dn- Do) +
y o Tor-d r- B(Dp- D" > Du 7N
8 QlJ-_D:Lo(%)Ble- (-8 a0 :
NN (Do - Duf - B (Do~ D) (Dn - Dwf* -
_lﬂ—um(%) e (A2) (Dn - Dw® >0 (A1)
& 2( Y, kD) _ o Du- Dy
e Py @-0 4=Dy- Dub=Dp- Dy )
B
Y I PRI (A1 (A1),
(Yf) vi G- a2y g
211'_1301_![3-2_]_9(”)6(0 (A3) [(0) -Bo+B-D >0 “3
r-d (YZF) Y5 c=ba AR 2
Y &,(Y, kD) f(g=8-Bc+PB -1 (7]
E2(Y, kd) Y 0 f(o =BE*-1 NS
E,(Y ,kd) =0 @,c>1f( >0, f( =0, f(0 >0,
£ 0 (A9 >0 BN R |
Y | yo vt B
(A4) 1 2 YB3,
v’ :B‘? 1= e'f'((r.ru')a”_’ - (A5) Zi(W =S(M- LY ®)
® e Y (%) ¥s¥ o, Luvw>o 1
(AS) , D€ - Do > O, ]
5 , ;
5 < T-]F'”Bfﬁ (A6) _ 1 , Y L4y, kD)
. Caly, kP) YT Q
. B (r-u)
Y _B _ 1D]0e-(r-u)5 _ DU.'J (BZ
,Dpe "MP . Dy >0,
(A5 (A9 1 @, 5 <r—_J;|n£D”; &
1 K+ B Dy - DlO.
B-1 B-1Dy- Da
(Dy - Dy)e ("#° B
I[ e M0 - o k] -
kL, (Dy - Dy)e ("¥° P _ Y '
B - 1[ Dme-(r-u)é - Dy =0 (A7) e +_|_ (Dy - D Qe-(r-u)5 B
B-1B-Y D™Dy |
_ _ ¢ (r-u)d B
K= 1 Bk Dn- Dp, (Dn - Dyl€ —o &

Du - Du

B - 1Du- Da|k(Dee “** - Dy



— 40 — 2005 2
, S A+ @ - UDAM 20 - x?)
. =0 .
k™ = (Du- Du- F [ o /M tA o
" 2
B (Dy - Dy) F1 (D-InA-(U-llzj)M -':L=O (CD)
(Do - Dee"™™PF - (Du - Do 9 [ o Jm ] 2
® . 05 <3{iV >0 Moo 3
5 = —LpRo- (o= Do)
r'” % _dM _ _FA (C:z)
_J_InQo @9 dA =7 Ry
r-u - Dp 2
=lnAs(-1Uo M 2
0<3 <35, : 0<3 < = —j;e-%[ pay
0, (1Y <0, 0,7 <d <d3 k< k™, iV >0, DA 4, - Uy,
k=k™, (¥ <0 k<k™, Lu(V) >0, (ZIM o M )*
k2k™, Lu(¥ <0 jeeumt 1 af deadmng) o
. oM
1 Jxt
Do < Dp- B(Do- Du)(Dn- Dot + (LZDJ_AM-WZ_ U—éLZ'fM-yz) o<
(Du - Do P ® )
3. :r__]H' AZ‘“—U%Z’E’ dn(a R eza‘l_c:'zLZLZJ'InA
Do B(Do- Do) (Dx - OnP" s (Dn - D1 N fLosyv Lo (o
1 0 | /n
2,
e A R
’ 2 2
Ys < ¥ (B9) q)[-_mAL“JT-lLM]Z(“_;yzlL&
5" <3, " W, (89, AL
AT A —“/];e’%[E o q 2
Di1 - Dy
k < Dy - Do (B10) (_ . J'TAA) ()
0<d <857, Mn.Y5 «k N
K Y5(K) = Y5, k™ <K () 1 3 2w <07
®9. O (1), o> Ju Fa < Ol > -%02 o<
_ Dy - Dy
K=o (B11) /. o ’ ‘3
_ nA - (II _ ]!EZ)E]
»a (0]
k < K @(Du- DO]_) . o »/’\_/l
B (D - Dy) B_?_l_ Fa <O (C®)
[(Dlo' Dwe! ") - (Dy - Doo)B] (2 () (08, 3
%”'—Bm <03 <5, D
11 - 00
5 o —1 Y (13), ®)
Tooreb B B B ©.
-1 v
|n[DD'"3(%'QD(Dﬂ'Dme) * (Dy- Do) | () = L(¥) - R(¥) =
(B12) TYPLDfe- i +B—B—1%”'—Bm.
(2 3, <057, Dy - [B (D - Du) (Du - VB D @ Bll o
Pw® + (Du - Dw)®1"P > Do, (A10) v e B—“‘l(;i) = 0 (DD)
, KT > 1K > 1 ! 2
) @
C Y=y (02)
A= (YY) >1, (19) , (D2) (D1) ,



— 4 —

(X5 B _ kiDy
E2(¥) = (vg)B-lon- L
B Du- Dy \f ¥
B-1Dy- D (Yg) YZF)

B
) =0 (D3)

B-1Dn- Da B -
Z = (YY),
B Dy - Dyel™*?®
G(Z,k0) = -1+
( ) ZB -1 Du- Du

B Dun- Dig.; 1 35 _
B-1D11-D01lg i‘-B_li‘_o (D4)

B Dy -

_[Lﬂol_e(r.p)a (

& k%

D01e( r-u)d B 2
+

Gz(Z,k9) :B-l Dy - Dor B_l-
Din- Digg.18.1 B g1
Dis - Dml? ? 6 12 (D5)
Z=Y Y5 < ¥ ¥E < 1, (7 (14)
D11 - Dy
zs k(Do - Do) (06)
(D6) (D5) ,

-p)d
Dme(ru) fl)

D11 - Do

B Dyg -
G (Z,kd) 26" 1(

B - Dy(r-p)ert®

G(Z,kd) = Zg7 Dy - Dy <0 (D9
G(Z,kD) =-[3%“"—D“|?'2£ <0 (D10)
11 - Do

09z G 9z _ &

® TG kTG (b11)
(D8) (D9) (D10) (D11),
J@Z >0, Jazk >0 (D12)
3,A=172, 4
E
()
Y,  Du- Dy
i k Dy - Do (ED
(EL : A= (Ya ¥ 9o
Do - Dap
k ' (Du - D01)
3, 5
F

O < mnd; 5,7}

B2 Dy - Dy Dy - Dy\? Dp - Do >Du - Da, (@ Dn- Dg>Du- Dy >0,
B-1D D (D D ) (07) (r-m)3
) 1 - Lol Hio © Lo (B5) (B12) ,Dio - Dpoe'™¥ D11 - Do
Dy - Do » Du - Do, K . ®)
(O7) 2 : 1 D - Dot > Dy - Do > O, (A8) (A9) ,Dyo -
0<3 <d,, Dp- Due""?® > Dy- Dy, Z<1, Doue!""° Dy - Dy .k’
1 2, 1
G >0 (D8)

( 1u )

Research on hybrid index hierarchy fuzzy decision-making method

ZHANG Wen-hong®, CHEN Senfa’

1. Busness Shool , Nanjing Universty , Nanjing 210093, China;
2. Shool of Economics and Management , Sutheas Univerdty , Nanjing 210096 , China

Abstract : The hybrid index hierarchy fuzzy decidormaking method is proposed on the bassdf the ideaof hierarchy
andyss, the fuzzy patern recognition technique and the fuzzy condgent matrix. The main characterigics of this
method gtress on the methodology of fuzzy eva uation for hybrid index sygems, inwhich the qualitative and quantita
tive indexes are synthetically conddered. After getting the eqpresson eva uations for each index , usng the fuzy
pattern recognition technique , a goba eva ugtion for &l indexesis developed to get. Fndly, an illugrative exant
ple is dven to clarify the dfectiveness of the developed gpproach.

Key words: hierarchy anadyss; fuzzy decison; fuzzy condgent ; fuzzy pattern recognition



