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AX R &p @A
#rpq 45— M (80/11),pp.277-307
O P RFREPIMAZH ESFRA

BRI RHBIR A - AERWTZ M

EEXRHAEH R REFR, S0 THTHE ) B THARE) RENRERMA N
HRROREREURSHHMARE o 2308 N G HBE IE M7 83 R T NRE R RE
RIEE o BN ERBEER T EEBHEROERB AR SIMLBRE, ¥ HHHENERR
WEMORTRAR RELRBT: AR LAY, AR HRRREDHR ARSIV ERGRAK
ERHURSHARMOEERERE MEANBYERREBRANE—RAR - RAPORRA
WHHTFREL Y EHREEER, BT MARIRE LR RS T IR R EE B

“WE
 RERY
~ BRGRH
s BXERH
s REER
R

FEHIE L |

A
s

— M5
B Griliches (1957) £ 3% £ i SR &L DK, BT IR BT R E B 3R A€
EEBBAREE—F 2t o RBEFRQEER, BRATHSEH
EREAERET HEFEHEBHTHE o Hit, E—EBBERTR
EE, REAELACEESAFRANESHERZRE, B2 E MW

* EEBRBEHKR, EHEHR BEAKRURABEEKEN AL DB R LR RRE
EoREERAHRRERA—HENM c XPEHEMRAR, BhFEAK - 54 FHE
MR EB G R BB (NSC-79-0301-H008-05), FHHH o

* EYPRABEREEREMEIEE
o BUPRABERBHARAAL
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RABTHZHMELT REGEMETRABREEEFFERE

]

AT LN S EE R AR R ERTE: H— R h R
BRT7WTEBHE, BT B RIEE (Jensen, 1982; Reinganum, 1981a,
1981b, 1983; Quirmbach, 1986); X iR B E X R EBELK T EE—TE
—HUL BIONERE BEUREMEE c HRSE B BALHER T
FIRED ) EREY BN A B W F B R A R HE S B 9 % B R % (Mansfield,
1963b; Romeo, 1975; Hasting, 1976; 8B %7, 1989) , W # I I & TAE I
) BEBEEFRENGE RS *ERZ (Romeo, 1975; Globerman, 1975;
Benvignati, 1982; Oster, 1982; tk £ 5 ,1988; & B8 %§,1989) o

437 i Davies (1979) A9 PSR HERI HUBS , S 7o SH I T TAE 7Y
) ERERIF RSB E AR ER, ERRSEN Y BN
RABIF RS SEMERERT o RMLECE R MEGE T ERE
RSB R SHEHE R o RIEE— Nabseth & Ray (1974) # it i
BAE B AGRERR, BRA RBE G E L IERN TR, K
R B0 3 T AP R (L —— 8 RN R L, IR T BE S A 5 B
REMBER - BSEERABCERGERIFR, B T 56 B RER
(Probability Model) f 5t T #TAEE] | 44, MR = AR GBS
RERR? o BRIt 2/, S5 T HIAEE ) S HEAEETE
o AXBRMAAEHMAE, FEEE R IMAKIEAEOTAE, AR
SRR HE R (Tobit Model) H 5 M BB R AL ER K ESBMES
HE%E o

AUFGAE o B BN EPEARUANEHEHBB, B
ZEIR R AR T v R R A IR A W R T R IR, =
RABE EWNGERVBE A SEHSRBERRHEE, EARE
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BRER BEEXS TR

- KERE
KEBEEERRENERERFRARROEE, €5 &6
¥E Bh B9 8 F 4 77 (Gold, Peirce and Rosegger, 1970); 85 Z , i ¥ 5
SHE 9 2R 9 Ak 7E AL A B9 IR SE TR R P S B TR K A (pay-off) 9 % 21
o Davies (1979) R A HAIFHANME A X TR BREFELER, M
W REERRFRRER TSI NS R FRESELR
FRA BEINZHEVABREERETHEESFRNFR
18 4% Davies (1979) A9#E &Y , {5 %2 BT A X /& (A AR B R Bl (rule of
thumb) KR ERBARANEREM c EMRTREHT, BMEKERAX
CRcAE
ER;; < ER},, r<t (1)

#£R (1) ,ER:: B 7 MR AX BRI TAME M, ER, RE
FETHMRATEREM REZ EHRU BEHBRERALE
B, o m R At B¢ ST LURT 3 06 T B ol B TRV O A W R B IR B o
1. Sf A

R (1), BRI E RSB ER, | 5 A E B TR B
ERMERD HERZFIAGAE, BREEHELE - 25 EH—, 8lH
HERAOERAEEARS, MBEAGRATRGREGREHETRA
9 S BE N — , 7 BL R S {8 ) R 7 PO R A9 R SR DR AR IR R P R A T SR

BHRBRAFEATN MR ALE, B HRAEGELHEM
% AW & FEE E (Mansfield, 1963b; Romeo, 1975; Hasting, 1976) o &
FRERERER AT RMIBEE (1988 F) B/, B TRAA
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FEHAEEE, FOMAERRE c AW RAEILHEER/RINT:
T, = X!8 (2)

7E5%(2) B, T B S R A 01 B0 R 25 ST R IRp ) 5 X 58 R v 68 44 IR0 1 T K
BMEUERE, BEL=HTRI; SRBMEE, REHEMOE -

FEMEETHE, TR E ST HEARE R AR R EEEHERYEE
ALFEIEORE, EEM R A — @5, S SHEE AR
i B B RSl a4 B AP BRE 7 % o Tobin (1958) Hiit A M T REIBAEE &
EEIAE, i ARBORBERGE S TER LS B
16 14 (full ideal condition), Rt ¥ @ &/ F FH ¥ (OLS) 2R #E AT o

B TEIEEANEEM R (selection bias), Tobin(1958) & i H 4
5 Tobit #E & , b 5t 2 % IR JE 5% #8 R (censored regression model), 4K
Amemiya(1985) 85 4 K05 i1, X B 2 & Type I Tobit Model o 5| H#E A&
REERETRYA:

T} =XiB+ei (3)
He,
o [TH i TE>0
i=10  if Tr<0

Ze5% (3) b, B FI AT, (B IR 7E BR9E LU AT I PR B B0, U T, > O
e S R R, BT, = O R SR AT LSRR

Ti=X{f+e (4)

R4 F, e FRBMARMAREOHBERLE - AE T HERRE
R BED ~ N(X{B,0%), R RE AL EHRMBE, TR
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P(T* <0)=P ig:ﬁ@]:@[:ﬁé] 5)
a g g
R E—RIGFRT,BMEARTHOBRERE:
xigo o L 1 Ti-X[B°
ST = Xifio) = ——eap = (=) (6)
FRBOMLEB I RERRE:
14 77 X’(,B
L=]]rvi-x8;0)]] [1 - @(;;—)] (7)
=1 i=15

JHE AR Y 5 e e KT L (MLE) ST A 5t o
2. =R

HE—-KE BEEERRREF, MERX(DBRAXERMN, B
R BB R AR R, T RRE:

Prob(# fi|X;) = Prob(ER < ER*) = F(X/B)

FEEETRENH SRR, x &R FHE R 1 BT O BUR U AE
BEZEFRA; OBFEEHZ2HAERUREHEMGE - EHEHH
m, ¥ TR A AR RS EA e, RHETERATER N FHE
(OLS) &5t , M EATHF & BB M HE, R B E AT RBEFEER
5, fF & 2 £ (R (Maddala, 1983) o 7E B # B @K HE, £ A
¥ B B (L 8% (logarithmic regression) §R ¥ B i fel AR £ (Clarke,1985)
o RMEARWZE, FHABRE RHETHEAHBREEBRETEGE
4 R 2R (Hasting,1976) o

R ERETHETHEE FROHKFATEITRERTR=/
& ¥ (Amemiya,1985):
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Linear Probability Model: FX'8)y=X'3;
Probit Model: FX'B)=®X'8)= _Ooﬁexp[—(tz/?.)] dt

='g

Logit Model: F(X'8) = NX'B) = t=7

ATHS RGBS EER, W HEER - BRT Lt TER
s RN EBEEMGERN TR, BEEN EERMAIETZEN R
B4R P B R R A 2R SR B, IR PTREBR R S BIER AIME B BT B
FreARLERMBEHERL AMREEREI RERE » T EKRHA
BRKREAE, BYSTHARGHERNREHRR" - = TR
R A

®H
Prob | kixfA QX!8) (8)
TEIE A

R, OEEBUEGKSENE - B THRERMIIELS=
SEAE Y, LAE E) 46 (8 A Trinomial Logit Model #t £ B 8 i i B9 R K5 o
) R EB BT '

UX'B) = NX'B) 9)
b, A B Logistic 5 o

= BEGY |
AAERBRIAHBREGEAARFBRE  BIZAY ~ MBI
REE N ARBRED RREZANEEREREHBRE CARE
P R T o L o R 7 AR B 1 S ] T Y S A L, R R R AR

RRENEZBE MAXZEREDARTREE -
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HERHBHBE, BRMEAARERERR A YR o
MR AT B P RO RHAEX ) BRI EMEHRRZ - &
B #] Schumpeter(1943) #1 Galbraith(1956) 22 & & %! }ﬁﬁmﬁﬁdﬁ_$ﬁﬁ
REREHHERESH, RHLLEE S RRTH HM (Liven, Liven &
Meisel, 1987); Mansfield(1963b) Rl & Lt Bt , BB B H S &0
RIFIR A SR 2 R LBR M2, ABBEFRMRT H &M R EE
B o Mansfield(1963b) ¥ Fit (R R REOHE LR EES =0 8 -5,
BAEASER K EV B LESEEE RS AR SR AT
Bl , AR K R A 76 BOA B9 BE ) 2R R IR PR T ol Sk Bl LR 5 8 B
ABPHLEREERE B#EL2ERATRBERMB FREXRERH
FEMOBE B2, AEBEFEE RS HEDRM, Rt EE
—R R E R R MAI B G B K o Davies(1979) 9 BRI R B A BB EH £
BERAKEERAN - HTRABEHFEEER T, BEREERS
HAR R B BE T Bl E FI R A9 ¢ B 8 8 (Hannan & McDowell, 1984b)
o {E & Mansfield(1968) [a] I th, 2K 37, K BY WK 7 49 BE K SE MEHEREFI (R <F
e, SRR R R A E B8 &g ; it —F B f0 Hannan &
McDowell (1984b) # £ — B, b M 32 5 & 12 A8 B 70 BURG 48 B4 R R 7 4R
RME o BEMBHREIT—H . BRE LY RS —BEOKBR, BTEY
FFRAITETE o

HK BEERUAERAE—HEERR - —RME . EMERE
BeaRa il R R R R T BRI, T3 B 4% 3T Rk a2 e & A L B IR
Tk, MR ARFOBERM, M EENEEFBEERD;
BBREIBSZORERMREHN - HNRAXERMEL, EHRR
MhREERTHREMERLEREH X5 —THEXE . ERER
BURAZAHORRE S  RILRTHRE B R R EEE o HILfFR
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IRTHETE ©

i3t iy Schumpeter (1943) F1 Galbraith (1956) B9 8L 86, pT 40 K B
ERRBERENRBREPHERGH, FARBEREEARHE
REEHHNRESE AMTHAERERBREBEZEBROSRB:
BERENTERREDHEELREERINOGE —H &R
(Scherer,1980) « X EWRAXEBRIESMHAEZE, R L HEWRT
B % o Romeo( UTS) REREEMHRERBFDEEEESHRE
o ERH - AIFFBH SR BRORNEEAR HREEREDHAR
BHARHEAEREAN AMFTEMGHERA L IFEMHRBITE, M
LAEBIMFHBFREBESRAOEERR - REWRBERBRA
R EFEBGHEEA, HEIFEEH PG RERTHEE o« (BEH
REBEAVFER—-BIFEEERR AREREDHBEHR LS
FEHFBERNBESHRT AN RBREDERBBR A RERAR o
SHBERR TREREDOHR A SERE AW, ORI
RIEfE -

EEBBYHE, B A RS EFRREEE o Mansfield (1968)
REREEFAROMA, TEMERENBNDRARESHBES
HBEIR %) o R ANF S ESE & PR 4 T B B pe SR 09 18, B B
EEFI R AT EE KR AE A (Hannan & McDowell, 1984b) o
BB L, B R Y A BRI S T A0 4 B L B R 7 s 4
S 7 BT 4R PR MBS B 5 IE B9 7 B8 ; Gold,Peirce & Rosegger(1970) 32
BFEEFORATRRESAE: —  BMER, = DELEGRHE

ENBAMER  c REFABFENRBALTAREMRRYE
, {5518 7 % B I 6 K 6 0 Bt 37 (Hasting, 1976) o B8 L TR S0 F B TR S

[+]
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R R IR — B E E2H T o Mansfield(1968) £2 £ B i #0 R 5K
REE, BB s EEE RS I A R M FE R Ta f 2 s 1T; 7R A
REREOBERRERER, ARZHBESEREN - EEE
KRERE, GREAFRBHNA—BEEEERE, A ESFREFNFTHE
&, BB AR E R SRR RYEREE 8 B (Nabseth and Ray,
1974) o B —SHKRE, REREHBEES ZBRFRAFENG RN
REXERROBEEFRAFEGER, TEEERETE LARSFN
B R Rtk o B TR EIFF SR NFERE ©

PR e B IR B, Fri i R E MR A, B g MAEM K
(Wozniak, 1984) o Jansen(1982) BT3¢ B a7 P SRAR B RE AR BRI — 3R &, f0
R R T EAIF R AR AR, @5 RR AR, REKRER
MBEERHEES, FABREHRANTRAOREELRENRE R
B30 TR o fEE — BR A AR SRR AT snh B ARG A B R i #R
PR BT FEIR R R R BE 8 0l o~ RV BRI T R, 1 & FR 32 M8 % B B i 1
BB A IE B9 # B (Nabseth and Ray, 1974) o Wozniak(1984) {5 A&
HER MR B AR L H 8 B Rt — BB G N
RRBEBOHTRAMETAHEE LEHORREBHZNEEEST
e, BE— RN, MREHREOTEREMBEEN BB o

Bk BEHRE RIAY s PRBRED R NERE
BAREAEEESHOTRMFRAE & ERLERF BTN R

M~ Bk

TERRIRIE A, AR E B MARMERRE T EMEEEM
(RETEARMTHERS T BRBEER - SEBAETFEI RN
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G TREAREMAEB R NERGEAFETRAE TREER
KEBRMBERTRNPE - XEEAGRIE AL TERE, €1t
BE- o BT - HRNBRELKEE-
BEAWRBERH L+ LE SEENEFSELGISEBE+
NE~NRRFETE S BTETLE BRETRE HBENE K
BT SE MR AREFRGUEEEENEIZATE WS AA
BUERARE BORNEH TERAXLTEMOTE o

i BERRBE

AP IR IR BRI T AR ) 00 (5 PR SR £
TEETHEA ) R TSR U TRSIRIGHEE ML RE
F o
1. Hi R

SHETT BB, SRR BN SENRERT, G R
FINKRRS o RoMEALERNFEHEE = RRES
RS o F— M RN R B R0 R AR AR T S
KA o

ERNRS R, BBER T — RO o B R
o R 2 R RSB R B o, R AR SR 7E 05% () 5 IS P LB, (B
{55 /N A O R, T DT R G B0 A1) K 0 R T 4R 75 o
B 5 R 5K e I 2 R 0 A, 5 D 5 R 0 420 1 18 R M
FHER B BRI o RIE— SR & R EEEOHRE o

E SRR B o B T B A R T A R
RERT, TREAERE - R THRAEE, B8 H A1 F—5, &
SRR o R bt A BF 95 4 8 Schumpeterian 4 8 76 2 8 305 {865 T
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OLS REGRESSION?
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FEX (1) (2) (3)
Y-8 g 1.212 1.023 1.149
(1.708) (1.411) (1.585)
BILEEfX -0.244E-01%* -0.219E-01%* -0.238E-01%*
(-2.289) (-2.009) (-2.191)
SR
BAME -0.973E-04
(~0.462)
BIE 0.187E-03
(0.872)
HEH -0.141E-04
(-0.174)
B R 0.593E-02 0.506E-02 0.566E-02
(0.713) (0.611) (0.682)
BMEXR 0.115E-02 0.106E-02 0.101E-02
(1.060) (1.029) (0.974)
R  0.395+ 0.386% 0.409%
(1.908) (1.883) (1.998)
" ER 0.367E-0l%%* 0.351E-Ol%*% 0.357E-0lk*x
© o (3.291) (3.196) (3.241)
R? 0.3169 0.3222 0.3151
R? 0.2584 0.2641 0.2564

+FRREEKREE 0.1
»+»RTNBEEKEE o.05
e RINABKELE 0.01
FERANBEEERREBBRUEREE -
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R=Z - BAXBEBERNRERT

TOBIT MODEL?

HER (4) (5) (6)
HRBUOR -0.255 -0.578 -0.459
: (-0.191) (-0.423) (-0.335)
BSLEEfS -0.511E-01%* -0.468E-01%+ ~0.485E-01%%
(-2.485) (-2.260) (-2.346)
R & R
BAME -0.287E-03
(-0.691)
BTI& 0.295E-03
(0.882)
HEHR -0.732E-02
(-0.474)
W R 0.790E-02 0.632E-02 0.732E-02
(0.519) (0.410) (0.479)
MRR 0.327E-02*  0.301E-02% 0.295E-02%
(1.892) (1.856) (1.816)
WEBE 1.428%+ 1.412%% 1.429%*
(2.349) (2.318) (2.361)
=% il 0.825E-01**% 0,781E-Ol¥** 0.782E-Ql%%x*
(3.631) (3.657) (3.662)
BB  -42.983 -42.868 -43.119

RN EKEE 0.1

RN EKEE 0.05

o RREEKEE 0.01
FERABERS GBS EEREE -
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¥EHBEBRITHHRLRISH

HR BN IAES —BERERR, Tib 2 BB RERN
RS RE, FEBOIR RS RA o A L, BT R, LR
B4 7 8 SR P RIS TR HE DR T IR B AL R A AR
HREMAMRMEERAS DRERAREDE RAERDE ©

BERM RN L EREBORAE ENYEBR, HEETEE o &
MR R, LR EER AR M A B TR B E
2@ e EE I EHREEMIERFA G UG ERRR
340 Gold, Peirce & Rosegger(1970) BT & , B#ly 4 il °T HE R RILEE DU BE
WO ER S E A, UL BTR O S B R L 5 R R B R FIRUR 4, T
BRAETFE SR AL RS KR

RERE L EHMRANEEEABR, XHRRXREH KA
BISEMER  EERERL XEEMERREEZRIURBESRAE, L
PHEREAFRAUEES TERRIEIE LROER A EEPE
BR o | ,
EWRBEFE, TRBAENREREDR TR AEL—HEH
%?ﬁ@%@ﬁ%%%@&ﬂﬁlﬁém%%ﬁfﬂﬁ@%ﬁ%;?@’%%"ZJ‘&%&%B’J
RAYFEMEHTR MOAEENFAESEREEERR - Rt
WRBEEHEXERFENEE HRERAG

T 72 A1) 5 5 0P B , 3 AR B R A R E M AR R B
HOHBEESRE, Rt AU XEEFRABRERE -REZ. X
BEHE A I 4 E YR MV B AT R 7R BT HE DR B, A T FE A B (AR
MEESHLHUELFERA THN - REBAREEERSHENLE
KEZEMEN, L AREERN -

B EENEREHETEE, BMARMRA o HKREETREX
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ﬂﬁﬁfﬁ]ﬂ?iﬁ*ﬁﬁiﬁ‘%ﬁ,ﬁfFﬁﬁﬁ%l}ﬁﬁﬂ*ﬁ%DE%ﬁﬁﬁé&%
AHEFZRKGEF BYEEEEEREUER -

FEERERVNEN, TARBESEENTRSEGEANREER
EEAEER-
2. 8T

STHE1988E, URBRAZROSTERAR REBER MR AMBR
EEF o &35 flt & /N F 3 (OLS) ~ &R E (Logit Model) f
A2 (Probit Model) #4THERH S o RBHER S FIFINERM « REFE
7 o BM% B RE L B » R? FiMcFadden-R? BB B L o

HE=FEETER BRAERAY BRI FHETEA T RBRE
E,EHEZRITK c TRETHE R LR, K i 5 A [ 86 2 8
RS, NEEE BB o BME RN EABEEITIE, HFER (10)
F0(13) ~ (11)F0(14) ~ (12) F(15) RARMUMKE HE, 7T LUEAT LL B o 234
EETRERIINRL - EEZRP . HEHEEHER REXR IBRERS
TR B E SRR, TR I TR U158 2080 SR JE o PR M I L AL R S B AT R
ARBREBRAMR o HESBHENE®EA/D, DRI ERPISRE
(sensitive) & K o

RPE—FPRUBRERFHBE - BEHER(10) + (11) »
(12) ~ (13) ~ (14) F1(15) Myt 5t 52, R AT SR W AR A R MO HE (R AE R, R
AERIFHNEMMEE KZFER s KRR WRBEFRHREASE
EXERWERAEEEENFER T, A, BB R EA KRN TEE
3. =TRE

EXRUMECRFARSHEAE s RRAZLHBBRAEHET
MM o EARBEAS RAXEEMEI 14K ((518.18%) Kk H
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F£MH: BRAXBEBPOBRERR : ons REGREssIoN?

HER (1) (8) (9)
HwBOH 0.321 0.297 0.342
(1.202) (1.087) ° (1.255)
BEILER -0.795E-02%% ~0.755E-02%* —0.817E-02%*
(-1.983) (-1.834) (-2.001)
R FAR
BAMH -0.289E-04
(-0.365)
A 0.404E-04
(0.501)
HER -0.548E-05
(-0.181)
BN K 0.142E-02 0.138E-02 0.150E-02
(0.455) (0.443) (0.481)
B E R 0.689E-03* 0.747E-03% 0.729E-03%*
(1.688) (1.917) (1.866)
WEZBR  0.157++ 0.146% 0.154%%
(2.020) (1.885) (1.993)
‘" . 0.182E-01%*** 0.182E-Ol%*** 0.184E-0l**%
(4.334) (4.404) (4.451)
R? 0.4026 0.4036 0.4017
R? 0.3515 0.3525 0.3505

AR EKEE 0.1
RNBEKEELE o.05
vex RRHEKEE o0.01
JHERAMMER AR R R -
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BIFBEMA R IR : XBHEZ 0

RA: BRAXEEWHEIRIRERFE: vocrr HE®

HER (10) (11) (12)
HBOH -1.187 -1.649 -1.543
(-0.374) (=0.522) (-0.485)
BT R —0.113%* —0.1111%* —0.113%%
(-2.172) (-2.142) (-2.164)
B RH
BE4XH -0.139E-03
(-0.130)
BT 0.469E-03
(0.772)
HEH 0.144E-03
(0.528)
B R 0.356E-01 0.344E-01 0.368E-01
(0.796) (0.748) (0.800)
BER 0.673E-02+ 0.704E-02%%  0.692E-02%%*
(1.940) (2.042) (2.019)
MRBER 2.919%% 2.923%% 2.932%%
(2.066) (2.062) (2.067)
V=3 R 0.214%%* 0.219%%* 0.219%%*
(3.063) (3.069) (3.074)
BELIKE  -17.068 -16.830 -16.968
McFadden-R? 0.5422 0.5525 0.5461

+RINBEEKEE o1
e RN EKEELE o0.05
e R FKETE o0.01

FERNBER MG R BER DI BT BN o
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FNR: BAXEEFERNRERF: proprr HWHE
HER (13) (14) (15)
HBH -0.648 -0.859 -0.778
(-0.364) (-0.480) (-0.434)
YA X ~0.628E-01%* ~-0.608E-01l%* =0.621E-0l%*
(-2.211) (-2.140) (-2.185)
R R IR '
&' AH -0.414E-04
(-0.067)
ATIH 0.240E-03
(0.643)
HER 0.643E-04
(0.394)
R 0.162E-01 0.144E-01 0.158E-01
(0.695) (0.614) (0.673)
KER 0.391E-02+* 0.405E-02%%  0.399E-02%%*
(1.885) (1.993) (1.968)
WRER 1.706%% 1.697%* 1.703%+
(2.146) (2.137) (2.149)
' A 0.116%%x 0.116%%+ 0.117%%%
(3.304) (3.369) (3.367)
i ZINNETY -17.029 -16.843 -16.959
McFadden-R? 0.5336 0.5387 0.5355

*RNEEKEE 0.1
RN EKERE o.05
«ex RN EKEEFE o0.01
ERNBERGT RBBRUS T ELEX o



296 B RIMGER : XBRBEWZHH

%t INERAREBEEE: rocr AR proprr EEY

HER (10) (13)  (11) (14)  (12) (15)

BT/ -2.703 -2.680 -2.263 -2.574 -2.677 -2.642

R FAR

BAEH -0.015 -0.008

J=R ¢ 0.076 0.067

SHEHR 0.048 0.038
WP 0.240 0.195 0.230 0.173  0.247 0.190
R 0.185 0.184 0.193 0.190 0.191 0.188

R 0.951 1.006 0.947 0.994 0.958 1.004

B

gt*lg
[un

.501 1.431 1.522 1.436 1.532 1.445

afINHEAR A58 A 5B R (B8 B A ST E LU R NS AT 1S ©
(10) (11) (12) Brogitfdi i+ AT, (13)(14) (15)Bprrobit
R R o



297

AR EGHEBRA

c BEMU¥ W EHYEI EHBE LY HHT
ZFRRIRTURY MG

1070 PRV EBME -

50°0 BN E MM

10 DRV R

9vLE" - 2605 TH- EI6T° v B
(995°¢) (809°2) (ovs-¢) toes-2) (prs-g) (9L9°2)
xxxb0E"O xxx991°0 zog’ o xxxpbI1°0 #uuT0E°O xxx0ST°0 \¢ x
(g6z°2) (gps 1) (ooe-2) (1es-1) (coe* ) (oss° 1)
»uSIV°C SLI'T L2134 A0 LLtt “x91¥° € €81 T  HEALH
(vso°2) (9zg-0) (gLo-z) (ges0) (gos-1) (688°0)
»Z0-3258°0 z0-350€° 0 #20-3698°0 Z0~-360€°0 «Z0-3068° 0 z0-968€°0 oL 2.0
(pvo°T1) (65L°0) (856°0) (g99°0) (6z0°1) (¢c6z°0)
10-3Z05°0 10-3ype- o 10-3p9¥°0 10-3912°0 10-3987°0 T0-3952°0 R
(szr-o0-) (8%9°0)
£0-38EZ°0- €0-3691°0 = A1
(898°0) (sys°0)
€0-39L9°0 €0-3LBE" O b+ =}
(ove-o0-) (Leyeo-)
€0-35Ep 0~  €0-3605°0- WMYyH
14T R
(g90°z~) (preeo-) (1z0°2-) (L¥e-0-) (691°2-) (t9s 0-)
xx2TT°0- T0-3LLT 0~ «x6TT"0- 10-399T° 0~ xxBZT°0- T0-3192°0- J}HTW
(zgg-0-) (ys0°1-) (LtLo-) (gpo-1~) (Loy-o0-) (ty8-0-)
8sp - 65T €~ 8LS T- 8ZI €~ 099° 1~ 1184 EER
(s1) (s1) (L) A (s1) ) ¥BY
qelE B 41007 TerNoNINI + L AR EAKPUHRAMYE : VE



298 B me R ER « KRB Z 4

HEH49OR (1563.64%) REBIR AR 145K (1518.18%) o RIMEA=
TCREE B R RRIINREN o

FHEKX16-1) » IT-)FIS)BTABBAEEGET B E+E
BABRNBEMEIHE; (16-2) » (172) (IS NRYBR KRN
M fhctE -

BABSGEHEE - BMENLARA, KRR BERBERE
BRAEZAERX MRAREERAZHBRAENBERE TR
%o

BEBRMEMNREREXEETRAZRRBHRARNRRSA
ENPE MAMEETEE EREHRAZNBEGBEXELERR

(]

MRBREDURRENBR -G BEREARBRIEE
HERMAEZNGERAENBRAFENEE EHRAENBRP B
Ko BARHMEBNBERE EHBAEE o

WEER NIIAY s HERE - REREDREMBBEBEEA
ARRAENRARNPE R SR THEARHEARERY
BR-BEZ BRRPERREGTHRANE-BHERAR ML EY
ERAEZRALEEMNERRRER, U TR, & BREK
MAE s KRR HRBRED o

AR F
AN EEHEH TR R TASRE ) ERERF KT
MR ERAERKER YARBERNEEREPNRERNE - £
REFTE, B TREROBAAERRE, AL ERBFMARKAENARL
» 7 g 2 ST 3% RSB B AR 2 (Tobit Model) HEfE L R B R AL B Rl &



AXBHEEHBREFA 299

EGRMMNEER REARET BEBRLAA, HRERKR, EFH
ERREHRREEHAEHENRABERS,  HAERBHRA
HBRREEE o 75 Tobit i, EHERBRR BB IRFE,
YEREBEEDHBHENBELKEHRRE T, Bt RAPHHREN
ERRGET FENREEEER, BUAEEEL T HARE) ERAKR
B FE MR, A B BB BY IR (Censored) 8 o

ESTHEBAE, AR M THE) REPERRNERR
HERT - AR BERABLERSL TR, BEHN EERFELIFR
PR — R ATRER A, R AT AR R S Bl A O, RIFRL=
THEARGYEEHERNER - KESRET: REAKILAY, R
R FEBEEDREABRAXERFNERRERR, MERUR
B ok R St BIIR FAOME— R R o R EE BT A & B, TN
LEBHEERTEELR (B, HEE REAE, 1989, H57) .6l
WESZATELENFEEARHLBRABN THRAOREE-HFHE
Ht, fe A FR AT R OBET R, BMR SR E R AR RGN RE
WABMAHXERMORD EMERHHEAENEIBERERR
o MM EAXERMOBBEME , B TEMMRAMN BOLAY K
ER AWMERREDORENPELRARRE - |EZ, BMAEIFE
—IRERF - HERABERESIERE LT —ERTEFHRAKL
BHM o BR E—RERT RESEREZRARRDHERRES - )
RMhfIFEBBHTRARBZ R EREEER BHELEAM T8
A EEAERWNRENENRREARENLE -

 AXMBEREBRBEL TSORMAE:H—. MBEFHEEE
AT ER TRHEARBEN AETERERBEARAER
, BB BN R LOHERER, EAKES - £, MHAEDHLEL



300 BIFRAEOENER  XERBZHW

MRS, TERERRNER KIA, U ETHRBROKE, ™
ERETED, CAREERMAMBG - Bk, AXREHE LR
BAFEHLEERGERANEE, E0 RE K ¥ (choice-specified ) ) 38
BARER, FARBERENSIERELTTE S RRBEHRRNS
] o

RER

1 XEEMB—LHMBEORES TERANEREERES, 0E%
B EAE B BB B MEEE LT B Hm
VB RERRS o AWED, FEAN L ERBRERBSR
BEH BESRERE(1989) c AXPHANXERFERE
BETHREERNER - FlnERGRNE, NERBEXE A
BTN BEE AT R 5 HEBRB KL EERREN - &
ERX_EE XEAR EHOEE BEEHE . SBHRS
B BHEIRE . R A O s BHEER . ERER - B
ST~ XBBENS - BREERSE  EHEBEE 2B A
KREELERKE ENBERARNELEEFNEEEEITHE o

2 AN EEEE RN TRMNRER U B E R
MEHRIE RUAXTEEMNERER LT B ESRK I
(IR RE, SIS 3RS, U IR AIE T - MR Kl ch & RN AT
X(REARMERRR) BHORGBESELENOLBETRS
AT MARBERELEMOARREREFEBLBRERS B E R

(o]

SEFNBMEERNRARR, BUAFERE ST RN



AX R asBEA 301

il 2k £R &1 (Hasting,1976), BUEHE#T T8 THE ) EITBERT T
(Globerman,1975) o A 37 Bk T (% FA B #F 7 85 2 Be L E AR S,
ERERMIMRENREENR
AHRAERRR=Z2FARAXEE T BERALSD L EZ B
£ FE R LB % {F A Conditional Logit Model 1 Multinomial Logit
Model o i % ¥ B2 3 3 5B 4845 #4 (choice-specify) $f B BB R My
B Tk E R 50 R & A 5 1945t (choser- specify) $ BB H K
M E o i 20 Maddala(1983) « ZX FEHFARFHFLH AR
EEAAZHELMERARSE, % EH%E o 5728 Boskin(1974)
% Schmidt and Strauss (1975b) o

B EP 7% # F OLS 5 Romeo(1975); Globerman(1975); #k £ 5 (1988);
& B % (1989); {8 B Logit Model & Oster(1982); {# B Probit Model
% Benvignati(1982) o

McFadden(1974) 72 3% — Pseudo-R* 5 :

LU

- |27
K, LURKRRRIR AL B LWRAIR &5 BE AL EK
HZBEAEEE o # % 3 &5 28 Chen(1987) o
REEEIEMBRBRI 3 MELBEANERIEBENS
LIRMESRNSHETHEL AFEEAL, HERE LR 2N E
S EHBE o Amemiya(1981) B B2 7 0.625 (R A2 6 /8 5 (1 , 53 T
23 Maddala(1983) o A B 72 Al e B ¢4 fE HEAT L8, 35 2 B Woz-
niak(1987) o



302 QIFHEBOBZHRA - KBEMZ 7T

2EER
A
1988 T $10 B B fluti ko BT 92 1, B0 37 3 ok 28 4L 88 B 2R o
R o

BRAE&  dtEE
MR E RO EE— AL EEEMERI W, &
T3S WA (BN R o

BE%
1980 T B4 BB AT REOIR ) B kB
FIREHRARMRBE LR/ o
BHEE

1988 EREHB—EREARY - EHER o
BEE ~ BB SRR EBHE
1990 TEERXEEM{RE LEARFERERS N  BEEX
BN AMRE o
Amemiya, T.
1985 Advanced Econometrics, Harvard University Press.
Benvignati, A.M.
1982 “Interfirm Adoption of Capital-Goods Innovations”, Review of
Economics and Statistics, 64(2).300-35.
Chen, J.R.
1987 “The Conditional Probit and Logit Models: An Investigation
of the Estimation Methods”, Unpublished Ph.D. dissertation,
University of North Carolina at Chapel Hill.



AX RGP BEEF 303

Clarke, R.
1985 Industrial Economics. New York: Basil Blackwell Ltd.
Davies, S.W.
1979 “Inter-Firm Diffusion of Process Innovation”, European Eco-
nomic Review, 12:299-317.
Duffy, S.Q., and R.H. Lee
1989 “Market Structure and the Diffusion of Innovations in Hospte-
tals”, Maunscript.
Gold B.W., W.S. Peirce, and G. Rosegger
1970 “Diffusion of Major Technological Innovations in U.S. Iron and
Steel Manufacturing”, Journal of Industrial Economics, 18(3):218-
41.
Gold, B.
1981 “Technological Diffusion in Industry: Research Needs and Short-
comings”, Journal of Industrial Economics, 29(3):247-69.
Globerman, S.
1975 “Technological Diffusion in The Canadian Tool and Die Indus-
try”, Review of Economics and Statistics, 57(4):428-34.
Hannan, T.H. and J.M. McDowell
1984a “Market Concentration and the Diffusion of New Technology in
Banking Industry”, Review of Economics and Statistics, 66(4):686-
91.
1984b “The Determinants of Technology Adoption : The Case of
Banking Firm”, Rand Journal of Economics, 15(3):328-35.
1987 “Rival Precedence and Dynamics of Technology Adoption: An



304 BIF R R R A : RBERZ W

Emperical Analysis”, Economica, 54(214):155-171.
Hasting, T.

1976 “The Characteristics of Early Adopters of New Technology: An

Australian Study”, Economic Record, 52(138):239-47.
Jensen, R.
1982 “Adoption and Diffusion of an Innovation of Uncertain Prof-
itability”, Journal of Economic Theory, 27(1):182-93.
Kmenta, J.
1986 Elements of Econometrics. 2nd, ed. New York: MacMillan.
Liven, S.G., S.L. Levin, and J.B. Meisel

1985 “Intermarket Differences in the Early Diffusion of an Innova-
tion”, Southern Economic Journal, 51(3):672-80.

1987 “A Dynamic Analysis of the Adoption of A New Technology:
The Case of Optical Scanners”, Review of Economics and Statis-
tics, 69(1):12-17.

1989 “Market Structure, Uncertainty, and Intrafirm Diffusion: The
Case of Optical Scanners in Grocery Stores”, Presented at the
Meetings of the Southern Economic Association.

Maddala, G.S.

1983 Limited-dependent and Qualitative Variables in Econometrics.

Cambridge University Press.
Mansfield, E.

1961 “Technical Change and the Rate of Imitation”, Econometrica,

2(4):741-66.

1963a “Intrafirm Rate of Diffusion of an Innovation”, Review of Eco-



AL BRHEGHEEFA 305

nomics and Statistics, 45:348-59.
1963b “The Speed of Response of Firm to New Technigues”, Quarterly
Journal of Economaic, 77:290-309.
Nabseth and Ray
1974 The Diffusion of Industrial Process: International Study, New
York: Cambridge University Press.
Oster, S.M.
1982 “The Diffusion of Innovation among Steel Firms: the Basic
Oxygen Furnace”, Bell Journal of Economics, 13(1):328-35.
Oster, S.M., and J.M. Quigley
1977 “Regulatory Barriers to the Diffusion of Innovation: Some Evi-
dence from Building Codes”, Bell Journal of Economics, 8(2):361-
77.
Quirmbach, H.C.
1986 “The Diffusion of New Technology and Market for and Innova-
tion”, Rand Journal of Economics, 17(1):33-47.
Reinganum, J.F.
1981a “On the Diffusion of New Technology: A Game-Theory Ap-
proach”, Review of Economic Studies, 48(3):395-405.
1981b “Market Structure and the Diffusion of New Technolosy”, Bell
Journal of Economics, 12(2):618-24.
1983 “Technology Adoption under Imperfect Information”, Bell Jour-
nal of Economaics, 14(1):57-70.



306 BIF RO RMER : RBEBZ N

Romeo, A.
1975 “Inter-Industry and Inter-Firm Differences in the Rate of Dif-
fusion”, Review of Economics and Statistics, 57(3):311-19.
1977 “The Rate of Imitation of a Capital-Embodied Process Innova-
tion”, Economica, 44(173):63-9.
Scherer, F.M.
1980 Industrial Market Structure and Economic Performance. 2nd.
ed., Chicago: Rand MacNolly Press.
Tobit, J.
1958 “Estimation of Relationships for Limited Dependent Variable”,
Econometrica, 26:24-36.
Trajtenberg, M. and Yitzhaki, S.
1989 “The Diffusion of Innovations: A Methodological Reappraisal”,
Journal of Bussiness and Economic Statistics, 7(1):35-47.
Wozniak, G.D.
1984 “The Adoption of Interrelated Innovation: A Human Capital
Approach”, Review of Economics and Statistics, 66(1):70-9.
1987 “Human Capital, Information, and the Early Adoption of New
Technology”, Journal of Human Resources, 22(1):101-112.



AR AL G BB R A 307

The Early Adoption of Innovative Technology:

An Analysis of Optoelectronic Technology

Jong-rong Chen Hao-yen Yang

Abstract

Studies of technology diffusion have traditionally applied “binary
model” and “waiting model” to study the déterminants of adoption and
the length of waiting time. This paper is aimed at questioning the appro-
priateness of applying these traditional models to study the early stage
of technology adoption. Instead, “trinomial logit model” and “Tobit
model” are used in this study. Empirical results indicate that firm'’s age,
growth rate, R&D activity, and information significantly influence the
firm’s decision-making on adopting the optoelectronic technology and
the length of waiting time, whereas information is the only deteminant

for the firm’s decision on planning to adoption.





