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1. FEEER
(1)“EE&”
FEEEREBEMENZLAE, AoaREB? 224
W HARER? 3 X RS INRTE AR, SR AT
REAERT R R AR R A, (58 R“IE7, %
TE#R R “Information” s BEIEHKY Information B — N EESERHIHEA: ,
“f5 25" B Facts(F L) —~Data ($#) — Information ({55 —
Knowledge (F1i) —>Intelligence( “IE#R” . “FE”) A AHEIH B0
IR, L RAR BB SE R WS, “BE" 2
BLHBF B JFIME S, 57 BEUETES B
Ir RIS, “EIRT B XHE BRI T R BB M R,
“ERCE R R IE AR MRE . AR, BT BET
CTEBTL IR W F BEF 4R 5 B 88" (Information
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Chain). ZE“F S8+, “FE "W TIFRE YRR, LIFE
AR R . 1P O R R A Y B R A BA A
R, RN “f5 B A" R FRIE

(2)“=MHEF"RE

REBFEEFRRR B /R (K- Popper) £ i 89 “ =M 577
RES, NEFREER THEEMEE. BERAN,FRE =
AR SRR B GUR,, 55 it FUR B SL U, 55 =t
FEFEWARTR . REXNEL, FEOIAZKE FE—LKRE
KEDDHEMANEL, MAELEEX EHNER, ERBREYEE)
HPRAS R AL J7 30 58 A R AR E MMt R F S, B
ERRBARBEX EHBERFER, ERBAXBBZ HHEYE
HRERAZENT A A TER BERS; BZRKREXERE
M EBSHRHER, MERETANREE X EHBEGES, ER
AR R E Y B SRS KA T, FEE T BR.
R BHRSF A F BMR BRI — LR B 2R E Bt
F7o =R HERERAUE B R VEIR, BN B
UTRER:

HINKR, FL—HE—RE—RAR—1FR.

FlXR . BIEALBANERFE, FREAE B LR
PR R RRARE R & B SR RIER. CHMEIEDIH
MEKBEREA. REABSFRALASEE MRHASEHE
RELEE IR ERAEHE L. RMRAESURE—FER, HFR
FHOR—MER, HELZET UL, HE, MR ERAR—
e fE B, TR BRI B R 762 A P REBE AMAT R
RIFEIRIE B o '

BEXR. FEFET2NN= MR+ (EWHF F 0
PrEt R FMABE SR, AIREE T 2R R E R EE
R BAFETEUYEY T+, A AREE TREZ . B
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RALFFET BV R AR SR, RIS T AR,
BEFHREEZ P, »

BR*F. NEURRFABEE, TERXBIRZ RIE A%
e, A R, WEBRABIMIR, TEREE AN
Xt K P, HEAT B AT (A R , DA o 2 30 1G] (2 o
B BB FIREA BIEIR, T EEREFA RN T B
BEOE N, BERFHNER,

2. BIREHFER

BEIRF W ZERHE, ERHBRFNEHHRERIEWN
RS EIRFEIRTR, TRAUTHRER

(1) #4335 3K (Institution paradigm)

PUETE AR — LB BRI IR OO S — 4B 48
WS, Uit ST F R B B0, NE BB &,
BHE PR CRESCER) HR (T A B3 ) iRUR % (4
.G B RWEURS) , NSRS SR AL LA SUE B LA R HE ML
Rt &ThEE. FRE 20 tiH42 60—70 FEAE IR 2 LA R FrfH i 3C
BRE EAT R IR AT B AL A A DA BB IRBOR B FSHR R AL
WIER R, X AAT L B AT AL o

(2)45 RiZZIER (Information movement paradigm)

TR LA T H R GR B R )— BB R R
X AMERE—ERS—BRE—BEZH—FEW. FE
BHEARENRFEREINIR—RBMER . EHRTY
RIEWRER RGN B FR G ER . BR, BEREER
PESAEENAERREL L BHRAFEEABRERERS
DSBS R E  ERENARRL, ARARENER. B,
HHEARBARGEAEEXNFERAF, MARMNEIRAFS /A E
TP RERTE K
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(3) ¥ E5X (Hermeneutics paradigm) ,

/R BRR 32 th 22 AR I B AN B, B IR R R
ARFRIREEBHOARMERE, BEERFTEEHGES XFH
W IR R, IRERR - B R R EEIRE A S SHE R
RN LASEE R YRS T RIAL B, MR BR/R RN 4t &
SCAL LA B AR R 2% R 0 FHR G5 A0 RS FE 20980 A2 70 A
AR EPFE T EXREEMNER, BB AREFBR RS
R IR B SRR 2 R R SCR

(4) FARESIER (IT-centered paradigm)

V- At R T EIERER B S8, EHEREF TN E
1) A B AR R B Y R 2R, BARTE AT [F IR F R
PR T RAE W, TENBEARRE T ARE LEAFLRER
RIBENFESE (I RIS %5 5 E R BR S , EE AL, R
T AR (5 5 A RE S 72 BE B A (A] BT 7 RO R, (5 B AT
B R (F 8 R (FRR 200K (B E KRR E) |
SMAEEERR W KERMES) S R(A/V BIEZE) 2
AREBE(BEEL)AMER R, BRFARBA T RREE
Seit EBER R GG BEARM A, HE, SR 8N I
AREMFNETAR, AMEIE, B FEFE5REARMER, R
TS T ERARBEIRHE , Z I E RS ORI

(5)IAE3E R (Cognitive paradigm)

HTAARERR R, — SRR E I NAASRE, IER.
HHE KRR O BLEGEFF RUEFEEMERIAR. AAE
R AR ARG, IR ARG SR, REFRAF A
Wi, B FRSHFMEERRREN G AERRS . ALK
TEEWREFERENR EEMNERGERRERNTHRF Y KEF
SRAIEIRA P BIRIRESH AR (B RIT I RMAMNZ EE AR
EHl,



AHERF 5

(6) &1i8 F &3E R (Knowledge-based paradigm)

BB MFRT RN RRIERETIMARTRNE . KEF
RFEFE e 1980 12 T E B MM E A R, Ffi
HEHERFNEFRERMARZWAR, FRFEXF AR
BEAT BT AL, AR ) S AR A “ DR b B " H B & “ A 1R
K7 RAL TR, FRFNRBERAFREROBL EiESE
REBREFE OGS, MRABEMRNRERRZ S, B
HHREFETREEREL  EEEIFRF S FELREWILEX
BRACHE, N R BEE R, SMER .. REMIRFE T AR KB H 47
A EBEER, BANBASTCE, ALK, LEE R
. BRERIR L BAERRE GRS RS K A%, B—Ff
FAMERAR, EUEXRMRHREBEN AR, Tk
EMMITHAA, FiRFEEEBHERR, BIREE JE T 8
BRI M, HETAIRES R HR RS,
FRE I BHRIZ I8 R BRI 4 ) B B S IEAE B R 1B 12
A RARAERHE R KRS, BLH M ER2E R AR A
HEHRE S RIRROE 8B A E R R A
SEMEIER—TT28,

(7) &5 %#3E 3K (Economic paradigm)

HEMFESRTFENBRR BRI RS A ST 2P EROAHE.
Bt S A — I T T B BA—TEH AT RS AT
&% ERBIR AT #F A = — X — B — T R OR M &
MRS HIBA S E, HE, BERONE EREENBA SRR
BEMTERBREWBR AT RET ¥ EBEVE, 1979 F1E
T AR TERERET¥ES AR T ERSERERS
HERT G R BMAEFREHR BEREFEEHR FiRFL
MESMAMSERARETH, EM 21 HE,FEAFENHR
TINARI, M EGIENLRE B RENARASHIBRE S
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SE RS IE AEHE S I IR B UF 2 4R T O ik B2, 158 (16 3R)
ZEN | EHER 2R R TR T A A, B
HERE LRI o

(8) A3L3ER (Culture paradigm)

DU A7 9 S AR AR R A SB35 — B T R K AR AR AT
A NHREARESHEALH SEARSEERY EE
FESEEER SRR SEERT SRR 5EBENUR
FERBREERE GERE SRR FRBK.EEXLE
AR ERE S BFERAS A NGHS A S HE X
Ro RIHACEEWHI, BEANEBER, KW HREE N
B 15 BALRHRAHE AR B B R BER,

3. ERSMERELZBIR

20 #42 80~90 ALK, ML AR LTI, HET
EIREFRAEF PR AR, BIERERI A R USE , FS B
BB AR RS B, A T — MEIR SR R 3
MIRBHEL. 15 BHARRERE 0I5 1B 5h 17, 18 E SME R 2257
UM B AR E LM, R S ESHE, AR S ASCH
B R GEFHE, FNRRER SHARBRAECRER, HiR¥
PR A B RS BRI, B LR P s LR B
ORI RITE, B ABRE AW ASCHEZ %5 R
4 BUIEXTE BB SR I AR S EAA A AN AR P AS B/
BAR AL SIS B AR T, WHRERWXE SIS R
£, SRHCIE SRR, SHAR MR BRI, SHS 0SS, R
iR S S IR B TR R A 2, BRIE RN — 18R -
X BERHERA L BB R,

HREMEREBIIAE 80 FERINE T A B M. — B uas|
HEESMERIES , T4 T AR R 9 3 RIS A8 sl
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RFRFTERX UK RIS F B EHS RS me . hFe
&, AR EFIRFER BB ST TR, — A MM ERET
ZCEIRFREIL) (B MPFR F20) Gl it &%) (RS
EYERGk A, - EEEIF R EIE R R N
MBS, W T BRI AR X FT4 PR 83
BRI ATIF . P EE RS TSR0 E A T M OSCHR S
FMEAR, NESFE A . &Rk 1998 SE4ti, B E AL 50 43k
ERETI A FRIR T 18 369 5,7 11 MBS F B4, i 308
He& 5 A B IRA LS I IRERIES B RAER ERS T
R VBRI ERIEE FRER EHRE A EIMERSE L EIR
B ERET. XTHERHETE, FREFER T (RRFER
RPISVEEE EAEREERE N+ —H ZHRERE ERES
HEEL BMFAFTR. . EFFERE NRAEMER FHE
R ABEFFRE ZOEMH I T A F eSS,y E
WEMREFHIRE. 20004 9 ASit, + E By RERE
B HEERAMER T OF 22 1 EHFEREE L BAE 4
A BRI — R R A IR K2 RIUK2EE 21

4. FREFEEHXER

(1)ERFEEEHBIESE . L@

EE¥E S. Herner 1984 £7E “JASIS” £ R R (IERFH
FVAN, ERERERBEE HENNFIL R ARERE.
SCHR2E SRS R T BAR 42 AT AR 5 5 WL R R
WG EER BT ENER. BMFEE5EBE SR
fE¥RER bRz A, BHERRRE SSE FHEE5RG!.
KR SEREEAR, BEHE2ECERERERFOEMZ —. B
PAER B BT TS, DR B8 PR A TAEE S, X
k2 LASCER A 22, AB R HRGE 0 T BT R e R UL E &



8 Rt B —RE R R R EM AR

MBI NERE R, BRFUGBHAF AR, UABFTF X
FIFNEA, T ZRABREART A BE BE ER KR
B FIRIER. ERFEHE S M THSE R R, M EREER
HAMHS (FRB 2300AK) FEAR (BFEE KR EEE)
B RA LAY BR) T B B AR (BHEEL, HZ=ERD .

2)ERESERMEH

FEFEHNIEE, ZEEIAR B BE LR BRI
K AMREEEEN GFERRCEERRERREEERANEG R,
AREFRGEXE SRR FRRR, ER T FEERERH. F8
Rl RRLME B BRI XL, UUE BB sh R TN
FERRAR, T RALFERINEEN PO BRI BA—
MEWHE SR AR, BIRFEFERERN—I23F
B EREEREM, AE BRI AN IR R ALH B B H B S A
Fhth. GEARYR. FER¥HNIREEGRE B¥HEkE,
WHITERE THE PR EERE (7 B -5 E B TEE AL 2Rl ek
B AR TREARGUEA XFEEES.

BIERFSEREEE

FRFEESFEEEEERA MG R RMARESEY, F R EH
FAE)E BB TR, MERE EN# FERE. —&HZH
AR-FBAKXR, ME-MHERLR. NRBEGEE, FERKTY
BEAEFMERR R, ERPF 50 ZENRBEBRBPTRITE
ERACHE R EHEMA TR RE L RAUELE ., FEEHEY
JF & FF A SR B IR BOR FI7 3 7 0 R R bt s
BROURIRAUESE . N T HRFENFE R EHEERU, — BT
7 — TSR R 2 45 X7 S R B B BT I ST AR RO BT 5T
LI
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5. B lREZOARAE

BRFENZE HCHBROHRNE . BIRFENEERFH
— TS 2R, DR G B AR EEEXFEEEIIR P
R AT R e, T B XA E AR R M E T E— R
ERAGUS A WA . ASIS T BEHE S 7% (Saracevic)
W, BRER S AR BRI HERKER, BROTE
18 B EE R SO SCER G M A 4 WA 5T, BFRAE A I R A
AR AR B AT E B A, DHER 245%; Bt s
B B R BRI F ERAT R R TFERAAE RS E N &
ML, REFMMTESBERERZAFEDSN, FRENES
R XEMW ., AR, “FrX BRI A Z bR, ERIEH
EXTHERPRERZN, GAFHNERERFFEHIRAIFN
WL K, BERFNZ ORI BT FREEAR
5% BERAWN EEER HIREHE EEERMNAARNERIBL .
B4R R FER RN ARTE:

(1) EBFH*

FEFTHAREROER AL IE SFHELTERXE
W SHBREN X REFRERT R, YHAETEXERR
5x&#td FRSEFES FRESAREE FEESHE R
H5AX EEMA.EEAES . EEEREN . fF R IR
IR IRE,

(2)HRFGE

FEREBITES ERITES NI B2 BEHES
AR BRI BALST B30T U AR R B F IR,

)EEEE

AREERNINE B T ARSI RRSES; FEE
BEAEMAAGREEENDE FEREEEEKR FEREL
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RS GFREFESAFNXRR BEREREITNE;H X
R B A B IN TR & MR RIS

(W) EEREE

MR BAEBEMERAS TN EHHR. GF s A
Bt AL F BRI R KR R 3 Web MMM 24
HRR EESRR AERE BRES,

(5)miREE

SRR FIRAE AR A B AR SRER A RAR B R AR B
HIRFRFN 32 HURIZHE . B RE S HR GERUE iR TR A
P RREE S S WA % B shi s  RIER g AR E
RANE ML F IR B 4387 BF 53 . B4 SE R (Best practice) F15E Bk A {4
(Community Qf Practice, COP) .1} M,

(6) MR

MG B8 Hh B, X5 B AT 47 I T, R4 R % AR
5, U REAMNME R RS, MEHER(CD B FEBELHE RS
(EDPS) IR SCHF R B8 (DSS) BRI SR X #5545 (GDSS) FEER
ST b3 (OLAP) REE  THENL 7R TAE(CSCW) %5,

(7) Rz FA#nBR 55

NS EEAE S TR S B FBS ELEE ELRF T AL
B ERRA ELEMS. REUBECLEMEZEAR(IAP),
MRS B (ISP) MM A R (ICP) LRSS (ASP) K4
BIRE (ITP) . REEE MR (SD) L E %,

(8) B AREF

BRI ERFE LRI, FRASTER FEEFL . £
KR ER5I%E ZHEEATRE B35 8 shBE . ARz,
BARIZHE SCRIZHE fF BRI, B SREEAR IR
MM TAFRRI %, FEPBEEAR,
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() ERBESAAEF
AR B FEE . TS A R R
HEHE BRI SEHEF RET MEET FRE,

6. EWEMRA X

(1) LiFEE

HRFAE LRI AN S B RIS 3 P X Z W ERF R
HEE T RS B, BIE R R KB & F A B #H
WHEM—FERN AR TR, XM TENMEEETES
[T R R, B FER ARG, 5E eV A2
H5RAERAE,

(2) 5l o4&

o SCER B A5 | Bk RIS R B IR, A 60 4F
RAILISK , B F“FH2E5| CER51” (SCD KA1, 51 X4 Hrik BB A
—MEHIARENT ERERES X X5 0X—RR#ETH
5%, AT LA T AR 5000 % B S B R W I R B BR EEK R ERL R
BHaH%E,

(3) RGRI%EH &

MRS EHEAERREER, FERRBRERFLNS
¥ IhREFB AR BT, R AR B BB IR R A MR AEEB 1T LB &
PRk 5545 B0

(4)3X#kit &%

XEITREERESECE KT EHER XMW= 4
MR TS, XBITEMR T EEEAhEREE BT,
FRER GICE SCREANE XK STTRECTERE
W R, XEGTEEF R EM 2RSS T 8.8 E, F AR
RS A, il LR A2 4 Al EAL L EE, 10
N i I =D & NI B i I 2 STt 5 o R R L) i



12 BEITRFOSR—REMORR REM A AL

%

(5)M=#it & ,

it Bk EE o B B FHRE S S e AL AL
8, ABERRCREMIT RS S 20 4 60 F%,D-
BHrEANBRIHRACRIERARARFE 5, E- INE/REIZ
T“SCI” REVBUERE , RABHETTBE M %R, 30 BEXK, FE1H
WMEFRAREZTIBAE L TFSEERR, WML S MBUR
B R — R, HHP TR R ARG I SR
Witk R—— L B S A 7= SR () B R B & A B 1L . B
FRARRES R RIZER Z L ER EE SR ARESZ
R R BRSO R R EE S MRS IR A
A HBREEREEE, B ARRZE,

(6)ERiItRZE

PEFRY KA B L A A 2 4 R4 %5 (L. Egghe) 1988
FEFKAGEITEFRBERIT &Y, BETOTFEATENE
JEIZ BT 72 : Statistical bibliography (# H 4tit%)— Bibliometrics
(3CHRTH & % ) > Scientometrics(BH# 1+ & 2% ) > Informetics— ({5 B
HE¥), FRITE¥NREERNERFEERAHFRE dXwky
TCIRA B SO B &ME BB TT ARG B Uit BT R
BEGEEITTEST, MXA T - MHEE, BREEELI A
REBMITELFMEEZRMIEIERERER X —
598 '

(7) W&t R %

1997 £ Almind 1 Ingwersen B K32 1 R 45 3488 T 5| U4
HIBESF“ M T B %" (Webometrics) , £S5 Bt B B E A
FE Web 43#7 b, & AE S B8 AL SR MEERE MEE S
YERIRE TR BE , AR 8951 3CA AT , 2R B e 4< Ao
B S e K, 5 B E, B IE X S
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TS . W%t BaEa B Tor5E R M ARG R R
FRALRHE, BIRMEARE T HR2AE B MR, TWiTH#F
P B X HEE R RE R R MG PG E T RAM
BEFITH,IEF BB E

(8)BEFXHAMIRE I E

B TR SR RIR AR, B2 4 TR , B 228
HfR B B EMEME , A SR A3, 3 HEEE AR
RERK, ANAZSENE, REARE N NEBWRABE
B (HRULERTFEZREAMTRIMHF = AR Z (8] A
HERR, BREREFERAAEZRA A 5ER BHER, 5 —15%T
LARFEMFEREREEFBRSHRZ C5ERBMHEKR,MALC
WMEET KRR, BEFNMTZEARSENFRRTURL,AS
CHEBRARNKHABRE R A, 1986 FEEZINF KFEF R
2K K. Swanson A TEF XA ARERE, HAFLT
Arrowsmith &%t, ‘

7. EHRFERA

TEHR S 0 & R A3 1 R A (R 22 ) A 48 38 ST 7= AR BTV AR 5
S, AW EE CHNERAY KHREE. #8 X5, iR
ﬁ:

(1)“BIBEMINEZR "R

B FE AR & Bl (Knowledge Discovery in Databases, 45 5
KDD) &2 H# +/- 1E R B R B U, B M R A BT X
BREFIR R, JF R & KM R4, B n 008 FE A [R) s,
FIRRER R MEERMERE, KB THIRRAWFER,

(2)FEX AT

B X PEhR ER—FEEMAH AR, BB ARE T Ik
T8, AT LA 8 1] RO A S A TR S, T LA BB EE L Rl 1B 4 ok
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Fo BXMEAR-KZEAB/BHHAEG T NEHL—-MAFR—EF
OHBBINEREZ , AT AERE B SWEEMDTEE S, 42
HEFREEAAF T RWAMNZEEE. EETRNZHE
g - A EF] 2005 FRHEXEBRPEA BRIATER, i
HBRMAER—NER KR, B— 8B ATLKM K HERAFBESZ A
K H 5000 LR TR, I, £ FAE X TE K6
B, BRI A RN, XFEHHRTE SR EH
BHARES AR ERE GE SOTEIERBIR, B E LS,
BRI E S, B S EMAE, FREEMEER,
RF BB EETEERR, MRIEE TR, MEMIREIN
&,

(3)3G(Great Global Grid)#f 5%

BRMEEEERAKRBAN IR IGER, FEHHR
B EFMEE B RFEEEER, B4 RIS RE—H, 7 E %
G IAPERE, BRIERRRM L, 5 85RO S A R 4% 5k
R, AT DU S RIAS Ee AR , 7E tH R 58 B P Xt A P 4R A 45— {4
R (5 BAR &5 ZE iR it , s 2K 4 A7 T2ttt R B L . 508E .
FR FREALA N — B EEE, AP A B A ] 3 0
FABAMEER. BOEARETE . FRMAEAEAR, NEREE
HEAR, Mg L AR, gL 2R,

(4)15 B 3% (Information Architecture)

FEEBEFIM Richard. S. Wurman F 1976 FF-7£ 3¢ E & K IF
SES FEREE TA MEE. 1989 4, E((5 B &) (Infor-
mation Anxiety) — 3 X IAET E X, iR MMALREE, BR
F(E B 2R EAMT , ARSI AMTA RO LR HE R TR, MR, B
ERFRAARE 1A WIS RN RS TR LR, R RTE
HIRFEAMGEEHEYR . 1A BRIEEAZEBEXERERANR
PEERARG S HAGEMMEFENSE, UHMERAPNEEFRK
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B—ITREMZA, B3R ERERFEREREE, RN ERF
RO B, R T A A E IS A BB R AT R U 3k,

(5)EIREEHR

FRE AU IEX AR B B, B IEXT ARE XK
BMAEFEMTIE FRGEE, W R AR S R AR
e iRES HIRAREe T S BN EHE, HITMHR
PAET FREA RS AR BRESHA R EHE
TE REHRERM 4 /135 (4Ba’s) F 5 LBt X B SCB
P AR AR AL %

(6)B=EHBEMR

HFEPEET X —GeREE NN BB, B
P EWE R R EF B R A Z T &/ 0 i
W R AR BRI RREFRE, SB—1TERAES
RAE FEAETN, BFERERFESTL. B¥H BhX BE
FIEAE, T AR R () TR A 53 78 (R A g A,
ARZFERRE A R SR & RS 7 B HIEE S STk iRFrHE
W HE BARRERFE B IEMEE SO, [ E R %
W FE BIEEBRNENFR TS HE— SR

(N EREARERA .

AT ERE SRS, 3 THIERAR GERERAR IR
FEFREEHEEAR FEITRAER BRERER BEEHRER
FAR ANAEHEAR ZEFHRE BB FERR BREFE
file AN LTEGE RABEESLSCALFE | B shilid . Ash &5 B34
K HBCH MEE 2% (Ontology) fF B Z LRI HEAE, X
HUEE BN A MARF &85 AR F AR fIER L
B SEBax By AR FARL AN ] i i ZERE Y 5T L B AE B R A AR HE AL
WWHIRA



16 - BEETRERRE—REXRN R R MERE AR

(8)/htt5F %

MRKEA O PEEBRE A, XA AR S
AEZRT EEREAIRNAYPERIFARNRESEEARES
K7 1967 4, i HRFEAM S OEZEZFITEFA - K/RAE LI (Stanley
Milgram){E T —ANSEHK . flL45 PRI A B8 T 0a T R 1 45 4
300 AN KAG , B5R A AT THE s A X 445 B B B W AT — M —
ZHER AN BB AN AR R, KREBEFENE
FEAFRBRANGE, GFE TS FrEs Bk, R EZHEATRIA
WX B A TR EEFAMATAN 5 B A ELER , T
HREAMITARB— A FRFB TR FEANES #LHEAN
B ER ) B HHE B A AT TR A & (R BE AR R R R S B A AR
BN UMERRBE B A KRB EIR,F 60 MEZRL
A BARAN R PFHLRRAR 6, INERER ANESE”
(Six degrees of separation),] Kf&#k. “NESBE EFARLKN
OMER BRGSO MER I, EEk, MER RS T HE
X BERFR WHER HERER TARER BHEETF¥K
RO IZ D68, 3F X AT TIRABES BB T WS AR, B
T, BATEBE— ML AR, BEBRKN B EBAERRERIE
WAMEEFRRE, MBS RA, RELHEN LFEERLMZ
T EMEBRFHEREKE L &EE3 19, AL ERMERERLA

AMERBS . FTLUE F/MER B E ISR B3 Internet FHIER
Mo “/MEFRBER"X THMRLTAEE ATRE EFHRBN LFE
RALH R

1T 20 455k, BEE R FRAR KRB & RMA¥FLZ MMHEE S
BEMAZR, BRI FRHER A REH UL ERFARNGEEE
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#7577 T T RAKTE TR T Y, B, At A 22 K BAR AR B UL
B S6T5 T, T HOR A R e F HR AR ERENER, 52
KM, AR A Z BB K R R BATIR AR R AT RERY, SUHR
HIT AR FERE . T3hE AT AR A EER
A IR R A S

REMFE LR A —EBER—FAERENER,
SRR AT 3hE BT Z AR R 07 H518_E S50
ENRMARARN  EX B, &S RAERB T, BI3CAE
igEER B P EAR L. ZEH(Quine 1962) AN, B
FR i ARG SURAY , TIARRL A , LS ISR 2 B RYAE (T 2 48
Z ABBE RN RS, BE RO AT AMKNEEZ 2, AR
PR Z 50 (Hesse 1980) 0 B BRI FR¥EML S, BI 2 T 4 E B 2
APRRSATHA 3 WEISZ MBI AR (BEL—T , FRAE
R IEERRR SEISHRR Z A7), REC BT E
WEH LB ILERESR, R ZABREEERGE AT, B A
HMANER Z AW ERIERRFER, BF S HAXRE
FTHXREER.

RERFEERAERERM B IRHAREE TGS 4D
JrE AT et , NBETH 2R BT 50 B 8 A B DI EIA RS /1. AR
4  RAEERERREAEHN T, XN BRI FTMRA 4L NS
IR R R BRI AA UL , BB R At s AR T, BN
HATAT UG FEB T 2B P 5T TEE , B A RIER A
FHFRERE, FIEEARY, “FHFEL S RS E M SRR
PP ENIBR DR T8 AR B 325 (10, Law #1 Lodge
1984),

BRTERAN B IR R B 256 2 4k 1] R 1R 4L 0 — 4B R
®,—HRAFEWCRERIA, 55— 4R Y17 3 F S A R R
Wo 7% 2 AR 3 B, RVILREAEERER E#HITH , MES
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4 TANER S EREAKHHH, At 2 S — A AR EEE N F
ML A AT A E AT M B RSP A, R4
XA ROUKA 18 RA AR A2 30, 7T LABEH , 174 7 i 254k
& H B R AR B RS A AR ALT R I , AU AN LA X531
(55 5 8) o XFPXMSL BRI XS, BRE S TWER KIS
Prin. BR TS 2T E R IRHZS0, E 0T LR a0 F e
A A5 R 3R SRR R T TR R R AL T B I R A 7 RATTHE
BI EMBERRLE TEMA, AT EEHEERS .

BTN E R N, 4155 PR Tk AT
WRMZERBOV AT RE(JLEE 6 )0 HlIN, BR T BN BAR M ER
S, XT3 LK SUIFE L E R A 3h B, A R FR T — L&
FeE B MLA LARTBGT M M. RIBIER, IR TEARRE
6, R 9 SR HE R 32 B A T R AR SR 228, infR BB it i
SHAT XA DU MR SE i, BT A E MRS — LR AR
RYET —FMA , X MERF AT URAEER M SR
AP YE R TTRR o .

FEARBRE I, RiLR T M AR L RE RS I iE
RBTFB F TR S F R R IFAL. S 7T EMLE 8 F, A
R Baxt BT BT I (L5 5 2)BSR AN 18 R 3CE
ZIRMRBRST T HSAFHEMT . FEXEHRAFERK
AL, ENXT 2B R ZEATENEmBER KN, —B
EBR KR AT A K BRI RE ok, BT R ARATR G5
TrEERMIRANT AR : (1) B850 (FHSE R )N R A
ZR; Q) E B RRHIR ; (3) FESIBEE P I R B — (5]
21

A FAX SR, M 9 BTT 45 I B S R GE R Se i i
EESREIHRAEWBRWE S ERZRNK S, 10 EER
PREE, ERANRRNAETENSENAERRRL. A



© 10 - BEEITRFMRER—REZRA AR RN H AR

RIS TS T W& G4 AR AT (BB F“ 28 3™) o
i b, X RIS LURAT 3 E M & BOR S (S I Cal-
lon 4§ 1986358 10,11 ) , 3 B A “17 3h 549387 3 hn B ] 53X > 4
BE(Z W Burt 1982;% 12 &),

EE=H4 B FENMS B EEWMERE, 1 E
L HERTEMT T RWE RSB FBERX THREE A RARL
R BRI ERARBT R G5, BE RIM T — BRI R A5
RAG? TR FEH KA THEMTHHESEER S :
MR —MTEERNERR—NRE, ME—NMEF AL
RE(frahE ) ME S, KM EEABENER  RARINTERS
REBF T3 26 R 40 (45 E BB R 40 ) Z 8] A9 AH ELAE R R ?

SbF5 R L RATEhE B EREAR X B S TF47 0 R 4% OB AE, X
MBREHLEAMIERBBHIFTHAHTENER—E L
AETHTEE, MNEETHES —EF (H 0, Rumelhart
% 1986 ; Bertsekas Fl Tsitsiklis 1989) o X MERIZE N T ALE
&, AR MUURIEREE R B TR T A ME R (Pearl 1988),
ES AR EL TR RIRME T X 2—Fa B
X, WK SIS SN EER, BER S ANE T, %48
R I E S (REFENWEETT), B, BSRB(AR
B A KEIT)ME T XEHAL, S 12 B, AR #H2
A DL AR £ B B R A TR SO AVIR R R, IR T
RN ERHER 2T 44,

758 (Luhmann 1984) 4R it — MRS ME— PRI RS
R, XMESREAEHGEANRANE R i2H &M
HBH ARG, X LR T E8E B SHEET S(B—1X—
MNZ L, BREX T g2, /€ (Luhmann 1990) 42 45 )
Bl &2 FFE R (Shannon 1948) 12 H BAT i RO SR 3 16 BLA 3
R B A P2 FHE P S 1% 5 7 (B0, Prigogine
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Stengers 1979/1984; Maturana F1 Varela 1980; & W, Swenson
1989), AT, XPFEILIERRRNEEENT —NH. R
BX, XAMERHIBRE ETER LRI R A S5
R R R —E4r, B A] LS B R 390 A3k (RPxT e
SEFEREHR)BRRER, ERE—-E— "B R HM
oM ST RN B, R R R TR M E R B EIS R T
EIRFRR G (1

(RFEX #)

(1) RTFHESREBKNWIERER, RAZHNHSFES . 2R THRNHS
#IE44), Universal Publishers, 2001 4, M 41k : http: //www. upublish. com/books/ley-
desdorff. htm
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£2E
METEFZSHEULRE

HE 1970 FR1E , X TR AR K s AR = i 1) B —
HRTEZEE, B8O BT R MR B (b
TBR") o M, X—E ¥ BT LI %5 8RR ey Bt 7=
HRMEIA(CRIEE") KR, —BiIAN, EEBFits
F#TuBE,

KT REFARIE R X — 3 #0051 B @R L] g2
HMBHOTAERMLSERRZANKE, TE R b
FE BT S 2 BN, AT RES B L i R B e AL X
—ITHANERERAARER#EINERE B, EH I (Price
1965)52 1 T MR K 53CRE Z BRI X 5 ; FEB (Kuhn 1962) 35
BT AR R ATERE RN TAERIEE NI Z X R,

RFCREFEEREZ ] 0% R WBFST, W R% T — 24
ZH 24 BB — AR R B SR ZE M (B4, Crane 1969) , R&
X E AR ER 22 W EEX—RARERFAI2 BT,
SR, X —SEA 2R T B2 o S S B s B st &2
IS HITZ BRI 2 (B0, Griffith F1 Mullins 1972; Cole F1 Cole
1973) . AR, 48 57 5 /R R BL 3 47 A9 72 1 (Small 1 Griffith
1974;% Il Marshakova 1973) , Bl F§ 3£ 5| ( co-citation) 1E B 35 47 3
RBAE B TTAMA R ARSI, AR T — S BB ST, 453
BT EF BRI B RIRS S ER UBBER 2 R E(H
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#n, Mullins 4% 1977;Studer #A Chubin 1980),

R BEFEN AR —NEZEE R 20 tHE 70 F£RE
REMRENE, EEEZP¥EHEZE R & (National Science
Board) E— KR F 18R G, MAF UM MERF —LERK
MEFEERRS, HREHAHT (B33 RFIN(SCIH .
MAFSERPRE T —5r kiR e &, flin, ST EFEERE M
Giit 2 4R 4E () W, Narin 19765 Martin 1 Irvine 1983 ; Moed %5
1985), TR B SCI FnEAh B2 SCH AL 9 B0 BE 2 R & w3,
FHRTEBMPEBRRNT G . XTR%NRI RS ITHEE,
FLFEBTIR] R N B, BB A, “PhaE i BEE " (Trvine F1 Martin
1984) %, E A X —FE M EZE B4R (Hl4n, 77 2 A Van Raan
1988),

SR, B AR BUR 8 & X X B2 B B 8
2, ASHAENHENEXNEEHRBEE S WARERE, ¥
FRERMPETEZ2FBRN A TR RKHEBIEE, TE&FH
— G R L, B E X SRR M A BUR B X anfr, Riilie
X E—CRIT B EREEREH 4 ,RE -1 EREE
B EfE (Fan, Edge 1979 ;McRoberts #1 McRoberts 1987), B TH
KB ERE XS, AMMEEFZHERE T EER
B Z AR RR(FIIn, Woolgar 1991), ZEE BRI ITEIF, A
AW EES (VU XA EMBR T ERE BT RB LB
FOT RN AR EME T B Z R R R Ra

(1) BERX—K,Z WG : Leydesdorff and Amsterdamska 1990, % F“B|
IEH# BT, W Leydesdorff 1998,
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B17 i REEIRMYEE

KT WR 2 IS SR ETBE¥ R RERWIRE, B
HI F R AL, —F 1, RITERXRTFREN—-ERBIR FE
FEAEPE, 55— 7, A S F W EISRIT, X SRR AR
SRR, R T B F PR MFRGH BT s
Kk, (H2, XERFEITEEER— BB T8 R IER 6
BUSME TR, MR RN ESRMEEER, e
MEmb. FEEREA SHEM B RIERES, EXRRER
FIREE S Z WK 4 A A2k B (410, Spiegel-Rosing 1973, %5 106-131
T ; Kiippers % 1979;Studer 1 Chubin 1980, %% 269 T kK5 ), 3F
BHE—EMEMET , UTA 7] RB7EF 28 2 R b4 2 B U8 LR
AT A E $54 (Latour F1 Woolgar 1979) .

AT B Z R R, FEBF IR . BT
MR ZES , BARKIERE R E, AR AR T R i
Bt— MR HERE BRRR, B “HiEt&%"mElTR
— M AT E W B SR A HB A B SR B BT (R A 45
HEMERZHHBATERY, AN, WENEN T RATHES—
A (FALEY) P48 B, (Callon %5 1983;1986) . J& BB XX
— 2k AT SR AT Y A

HEEBRP ,FELT EXEE g B R#TX
SRR A . BN, Sk BE % % U — M H AR AT
BT (B0, DR IR MR S 4 ) VR R 224 B B 1 2, T H A B
(BN, B2 SR 5T) WA LUA S B 2047 B CBR A /8 0I5 18
RF TR (Collins 1985a) » ZESCHATHBE2ZEBFFTF, SCERE T LIK
43 i RAE R X —Fh 43T BT,

HERE R, BFTE P B — AT T SR A A
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FIER=ENEAY 1, REREABREE RFE MR : A
ERLREFERATTRAR , BB XA R FEEHARE A EEIEIA
HMERTHERENES . R, DRER T RITTREIRN; &
FE KRB BRITTA BV BA T ARE MBS HPIRX R, B X —
RS SHAT URRARNRE UK REH IR KR
B, AR R SCRE R E R B, T PR — ik S

FYRUARBE A0, B, A RA G TN - R,
EEM/BALMERR X —FEIR—FHSRMUB L. BEEA
TV RINRE, P& BIR VS G AT U770 B F BRI A AT B9
X—REEBWMEERA T . £EMAFRGH SRR
HEEENERZRIMEIAERNESR. Flm, RN HIR
A BE VLR AFARTE (B 40, BF 5T IR BB 2 38 ) SR A
A W2 ERATARASHERMASEENERRS X —
HEHR. B, A E IR, AL UK AR R K E R 8L
WE S, ENFBENMTEEREEEER. GERNASR
A MBI — R R BITZ A KRR FE, R B R SR T IES
HAEWATESHAS T AZBERHEIERAX—ER,

BE—T, B TR BN AR URATHERR T LA
AP R RE R, B, 8— R S YE G B X Lo 4 AT
o EIRE (O I TI B ARGl , -5 2 B AT LLRTA AR
F/BALSHIARTERB R . & Fh 4R BE 22 18] 5 L 28 56 2 e b 22 220 40
FIE  ESNSOT T, BB R REP S B — M AT (2

(1) FARZERE ST (B0, AT % 7 sBOR R SR A BE ) I 8 A BediR. B
R AL AR BRI B 4R BEXT T X R Rt 5 2 R (BB ) MR LR AAE R,
Tl A ) 48 BE T A6 01 HE — 25 () RO 8 PR /s R B B SR R AR (R STl ) Tl
EIreETI R,

(2) BONRGITHXSEERMR? BEaflR? X2 XBE LR BRTH#
RESMERTAREEG? anfTiiE? £ 2 KBE ERBE? MES — RS, HER,#
RERFEMADE, RSN THEXREMNERETIE,
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WARBLER , RATAT AR A &R BB R . A,
X TRZETEI A B X BT, BEARE L R= S ERAE
RELBLETTBEIR S ETEEE (B) /S SCR (R BT
BT, B E AR T BT BT, N 0 T R B
—FATB RN R R R, TEESHEFRNBSE %A
A, AR B el T FEE B B SRIARIT ISR AR, X #h M
L8R A] AR R 07 B R AT R BT AR (Hesse 1980)

LRIV ERELINRETEZTH TEM ST,
BIMEE RAEEBERSCR BOCERE . X B A SRRAM AR AR
SR HIAIE A E BB FT O 2Z (8] R4 B B B A, oS
RINMETEAB AT BENOBEAE—-FEARR LR TSRS
IS FTEIRA . RATATFEAEE WA FIIEF RS 2 8] #1475 L, T
H AT A& R S R4 4 T A 7 B R 4 7 R 4549 (B 40, Free-
man 1978;Burt 1982), #FA ,XFIEFRLLRATLATISC A B)) #E4TTF
fhng, BRATLBRERN R, AL SREX RS, BT EERE
20 G55, B XTI, AT LABISES 2R B IR ES A
WSS X S B R it o2 () AR #E38 (B W Burt 1983),

SRR A T U B AE 2R A, Hofh— 2 A1 E
BB FL R T Fln, &5 0 fE Rl 22 R K B 4 6l it
B, XEREERIETREESNSEERR JERRUEES
FREBSMERRTER, HER, YRMTE51 ORI AR
R FE R B R (B SUAR IR R, BRSO M 22 R B 2%
R, FVREE S| AR E—TFI UEE MR R R, 5
FEERMTIAXAREMRR) MIERE, REMEE T E(SR
Leydesdorff 1 Amsterdamska 1990),

HETBFEGARMNBTEERREZYH BHFR,
X FRARET BEFBRIRBOEEE, B — 5 A b SH
07 (BN, A2 AT AR KA FI . —FE, YRITED



© 20 - BERIFREFARER—RERRMER EM AR

FIRHE R R A SR A =R AR, A7 R 8 (B, it &t R
RO BHE ER BRI BEEANER ., 5H—FH, Xt &%
RIS P B IR 7 RS2 3 R B ML AR AR X, s e AR AR
REAERTEHEVRRESD], BB RN ERTSHE LR LM
& BEMNRIAEETHENTH.

TE, T HREFEM SIS, i WA — A4 E
BRABILTE, AT ABEAE— W L E 4, i, /TR
BRMIER : — 7, 8 TEMEENRIRRRARE, B0k 30k
YER“B4BIE" (3 W Holmes 1984) , 75— J5 T , R 7ERH 2 48 Y
BREBETHRUBERR—ABTREMEBAEE (Lakatos
1970) XEHEMHRAERBAMETRAFH

B2 FEEAMIRAEH(SSK)

WHISEY R SWE, RZIMR A FYE T LUAEIE f B
BATT , AR Z MR % (SSK) KFLEE. HFER
R, RSN (EE)ER" T, &b 4B R X 4, X Fh
MHEAE RN B EH 2B MIAmEY (D, BT URRLE R A
AR AR T A7 B TR ARG T SME R SRR R 4R BE
AT/ (Callon % 1983), T EZ, A EES W LB S,
SSK AEZALMBLEMEHNFRN T, SBEENRFE S
oG, XRIEHERHKHESD (SR King 1971) : B2 TTH P RY
B St R TR AR BE R AR, R AL S, X Gt a%R
AR R BARLL, WL B R A i R EE B R R
Ro

GRE, RBBEZARE XN 4, RE BRRE", &

(1) A3k SSK MLk, il 3 R, Collins 1983a,
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SSK R S5 HARXBFAE St 2 5 2 R 2820, M,
MEH I FIRM AT B A ER#R—T R, EERRAT
£ T (Z W Crane 1969;1972; Whitley 1984) , [Fl#, Baai MIAIHIE
AR E B ESIE SRS Z KX R R RN
— RIS, R BRI (S I Hesse 1980) ; AR REIE £V B
BAERS—H R R R — MR . BT F R ETE
FEHS—FE, WU TN SE MG PR R AR S
BRERARBRF T,

AT ARFM R A TR BT, X—BiE7E SSK #3F
KBNS EFE,. HRAFHAETHEES) RFEEFRRANE X,
EREABEATEURRM BT B T ARRMAXEE . I
IR, X—RKAMEESRE, MRS HNESE A E
XZEEIRBRE —— X IR R. BRI, E RS- A
EERZHEWBER AR EEZ AKX ROREYE, N
ZHM SFHTRE T —MRFHH RS

BENANGEE BRI RS, X HARREZEEIBFE
PPl S2 M IBE ST &, BRIBEAL, X4 EH
SEFA AN TR TS , Z 4T — NS R LUy, B A S E R
AT , 3 BT S X BN R F 2R 5k 3 2 3
TR, R, ENEFEREXH, EMBFA—NZHMNE
B 2 AERPATREAIRZE T - HSAHERX (WA 1-1),
R X — BB SRSV L An AR 4 B (R A “ M EL VR A R sh A« R AR X
BHT, EX—BERTHISF, RELEEHIE SSK 2BHR+
W R ARDLR T RIS A1, MR 4 B X 4 B B o

1. SR TTR R

&8 /REE M B T A1 SSK BF5E (Bloor 1976,%5 2 T1) 1,35 14
T X FHEFFREM AR, ERAKU N RIRG A —,”



© 22 - FEITREMBE—RRERRR R R U A AR

SR, BAG AT ULB X FRME R . BARF R ARE A L
EXCHEBMER", TURERX EHRB AR, B RS R A
W, R A R UL, ZE 3830 8 5 F 1, 45 8 /R (Bloor
1982) S+ HFUd, B BB S MMt R MAL S ThRF FI A5 M b
HES B EEREN,
MX—RRRE , 57 3 0 B 7 2 To Ge 3t Bl 22 HR 8 1 A5
EARLEAHR A A o 18 Bh T il /R YLIB (Durkheim 1972) X 52 84 1%
BRI 547, 78 /R (Bloor 1976, 58 40 W R H)G ) REINFEHEE L
AR AN FERRFHSEYTANEYHTEERE (B R
Bloor 1983;1984) , A ZMM AR, RA MM AMLHFHEE,
FAPMHESENAR X REX—ANRBRBE LRE—BH; B2
ERZERET , B2 &2 08E A X BE SN RAENRHA,
B, SO A S H 1 E A H B8 2% & (ethno-methodolo-
gists) (#4n, Latour 1 Woolgar 1979) 51l 2 ) #f% +4 F1 1 #4 B
REMMESHG, LK E, HMA (B0, Whitley 1984) MJ$2 1Y
ERFHFEERER E MR S B, RN, SR 2t
SERE  BETARRKMSHE, XBEHMEEABRREY B&
KRLEBRHIREL(Z I Slezak 1989 ; Henderson 1990; Collins 1 Year-
ley 1992),
 HT BN A T R TR AT TG LT B
ST AR R ok B B X — AR R FE 2 I 9T P BRI S,
RG34 AL BN AR, X —HRA XBEN, &
Rlegd, W “BrR 4 oRL S B T A A B A4 B8R T
(Lakatos 1970) . 545 L “BFFT 40" (X E AN H BB ITT, $iI
FHEMFETTIS X S BT 4R PR R (Bl n , ok & B BB k)
FIETE , TS AR AR R TE NI SUR A E R BT . Bk, LR e
H“TR IR A PR F B 3T B0 A 30 Tl S 4k &2 B TR B B A
BT, MA, RPN STt R AR AL, B, 4
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WRBARTESD P 0N— N EREBE S - EREN, REHR
WO — L R RER— LB HI R ER

A SRHER BT, BRATR SR ORI B0 4
MERBRTFRERZR LR EMFR S, xEHSBTHT
HSBE R R T& R K50 B AR, R
PERBTFEHRILURR R 7 R 5 2R R B S LR G 25 R 2 (B 7E
MEGURER L) LR REHRER AR ENRRE—EE,
MG ERE , 7 Eﬁﬁvf’] PERIBT TR 5 R SR
K EHIBTFE NG o

RERAURTF AAFIFH R B 5L B0 F B SR AT AR A 7=,
BRI AR T ATE AL 2 R AU A G A SURE W _E AR
b (R FEH BB ) Z R E 2, BB MR R R
HESHAR. BRE—-BRITEHMETSHENHMRR, 645 5
BFHOREBEE - MATR, ERROBLEMTAETHE
Aen b R RI R A A 2 0 (“ oh TRV B 4 " A A S 4 A 2 BE P
HEEEZFMIEREE NE 9 F), X8, RITHRT LR A
ARG X I R AL S YU P — RFBA PRI A 24 3
FR—ABER LR, BB RAURII—it LB T i AL
WU AR, X BNARE R SR SR TAESISR K L
EHPRAERR . ASEEK E, TR AR AR,

2. B4 7 (Whitley 1984 BIfR A R

BRI (Whitley 1984) EXE N “Bl I8 WA 54440
ZUMBTR P, R BB R ki f BER R R 4
B B — T AR G B S L AR X — 2 R R B R

(1) ER,EHSREMTNERTIRS, NSRS X, #l,
. Krackhardt 1987,



© 24 - BETEEHRE—RETRM R R JUEM AR

BEFRNBASAERETEN TEARZH, X—HAHARFTE
Ff T H s TG AR, X — AL B — D8R, LR
L B RR S R TR SE RS RTT, B
&2 HIHE LR SR AT B R AR K (Shinn 1982) (1),

- —ERIMTAERERSNNER, ERK#ER M ERESER
I, EAR(BIEESH) M E AR (RIS AR E EMEE
B PESHSHHE) B SR HE LB T2 (2), ERE
xR, XEA BT 5 ANMIER KRN AES R THRA
R IR QU B S, T B S H e R .

Biln, LERATREE — T Ak “fh#” f“fbE TR X H
AR )8, ﬁ%ﬂiﬂﬂﬁ/&ﬁ%%ﬁﬁ\,ixm/l\%ﬂ%%%ﬁ%,%
B (4N, Van Steijn), ZE—LKEE , XFHMERRER - R,
fETRMNSMAEH TR FE X, 5%, BREMNERKY
EZ5,000, 5 LR R ZRNMMERPCENNARES, B
FERBREM AR AL MR, M ERIIBEEABEENZEE
AR, RBfR R E R

AR FIAESE, b2 fn“fb TR EMHE K AR
Fo BAFERSCAT 5, XA 2R R L4 47 i AR w0l T Fn 2 g
MEAEEEZR. flW, MR- MABLRAETE, hFEE
fb Tk 2 , AN BB U IR E R34 s T X %t FAF A R EHT
TENERNHNHALHEFEEE L, IRRAELRENERAE
g3t R NI B, B BTh B e T SR 4 4 B B IR 15 #R K 38t
FiXFhEZ (Shinn 1982;Van Steijn 1990), SR, A X G

(1) RFRELFEENRIEL, T2 R Crane 1969 # 1972,

(2) AHRARMNEBHENEEEMNE X, T 2E R B A (Whitey 1984) #9558
11 TP X, FRAEUNEREF AL ROBFRFEN, £ RERELR
BPEHNBRE, BAT S ELAMER THEASAER, XRAKRSBT —MAL
R IR, AR N H RS
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LHZ 2R R, iR TR R FEIE E A LA (AT L) 528
HAthor X2, My TR (EATE)ERAERE LRBARRSE
IR BB HRER o

BAE, FREAN ERMAALMMENEAN AR
BNAREERN, X-EZ ARG AVKRNER, MR, HiF
SHZKER X R (Shinn 1988), HE, BiEHA L HE XTI
BRI FEA L, h TN F F X R PR B AER X R,
R4 S 0 B S A B A X — IE B A GRS L) B2
&, BAFR (Whitley 1984) 4513015 1 T 58 EW4®E, BIRL#
RIEIR A AT LGB iR A S 415 B s R RS A G5 SR 4
RAFEAH B4 (Vs SR, AT ARt K X B, — 7 1@, B
FHMIRABE LR IS A ST SRR RET ;5 —
FHE, ERIM A S RS HAT . I ERR, RBER
HEHAMBENE WAL ER S ADHEERATEMEIRE
1, B T H A T 2k (BN ES 2 M EERNERT) BN
REHAHRAMERERA —ITHEBH SR —7),

HI, BAFEF (Whitley 1984) AR FB T —HIRELEE,
0, BIFRLSE TR R 32 R R 25 B3], T R4 &k 2 7R 7
R X T Bl 2 5] AT B STk AR AR . ARER RN
BRI S TR B RGNS B SR SRAHIRE

(1) BARZE—REE L RY (Whitley 1988, 52 ZJG) FEL T bAIARE
BEMBTELSBE, RLLTFH4L: “a) Die grundlegende Vorstellung zu dieser Problematik
is die These, dass wissenschaftliche Erkenntnisse von-unter verschiedenen Bedingungen un-
terschiedlich organisierten- Menschen produziert werden, (...)"#RJ&: “c)Die soziale Or-
ganisation der Wissensproduktion und-validierung bestimmt die Forschungsstrategieen und-
resultate. ”



© 26+ HBEFEHEERRE—RERRMER UEM AR

3T IEESH

FREMRH S RNEE X ER, BER S UGE R
H5REEME RN ST E , NTAFITERIE R E#ESE, RitieH
HRBEEES BEMFR, RIS, ZRFEEA S — Tk
WA, SSK HBFEE FF R T 2R e, X — A B R B
ko B/RELE (Mulkay %5 1983) AFE— 8 M4THE RIS 3CH, 4%
Rl oih i — S B TAER S, ISIE TIHEA T EF Eie LR
AL,

TR EE R EAR B KT SR (LR R REIE
Bl SRR E TR MR BE , BRI FERTEE
A BT, AR T o BEFRNEZH TR RS, —
FRAEEN, 5 —M X EEERZIARCRENWN, |
BEENRE AN ERHGSESHLU ZR E LA HiERE
R, Flan IE X AR SR ; TR E R AT FRCE B RE R R
B RERANEFMITEES:

AMIBAENZR AN T EREAZ LB AN,

B T B R B S TR AR SR, R AT A

EREFAEHWEL, NETHRBRIL SR T EH

FHEN(RLE, £ 198 ), -

Ft AR ERNEX R ERF RN S HN N FETH
BETFEMSIE, MARFAF LB AISIER? At 2R
HERAGRFR? BT EEMTER, S0E L ERERE 10
RATEKII AN ERBE S — M ERE S ZE
MARXRE, 2RSS I E TN EERNEE, B —ME &%
WHRIERKN X—BLREEIUBRIX—FENERENE A
tro KR, XX —{FENRENER R ET N .ORE, H
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I, MIEABARSEZX—REHARNAF L SENRHE, B
AET—1(8) B REN G, B — 5, BREER T F0
SIFMY , B AFEMS AZ MB35 (Woolgar 1988),

Lhr b, BRE% (Mulkay £ 1983,%5 198 M) EEH, 25
SR RN EELEE P IAUE RS W L], TR B A
KGR S ATEE B SHEABEMEL SR, HREX K
FEENFER X — B B FAEE WA B TRBEEN S —
HEE B, A ER) AT R

Fav HEHEY

B (B TRl A X — RS, MERREE TR AR
BWREIE S, X TR, A LR THRERN RS #
IRBH T —MHERER . E—RATHEHRIF, RR%E(Cal-
lon 4 1983) &P iRIR T BHERARM S H KT B ICH) 5 R
I, XLEfEE (R L, 56 193 TSt Ul, NN SREHY, B
WHIK 54680, XK X AT OB R “FiR7 X — B ERE
R, T ELRE AR 25

Frig %, RE—MMTHH, FERE, AURA R

TS H RERFFHEMNAEELX R WA TR

%, BMIHAAELARREE - MR, X-#HREE

ERAHNERMRN, ZE-— N RHATHRXERNL

WL THERERXBERRALR, FEZEKHRT

B Eo

ER T ETLETHERER"RAHTHEMSE S, 0
BURYL, T8 TR MERE , 7T LUK R S A B ST R R 2%
HER. BN BERERXHE—ES, S EAANER
MEESLAETHREUX D" (RRT, 5 193 50), 2800 “47 380



© 28 - REITRFRSE— R R R B A A8

M SERN T E " ZRIMXRR I X HRE
MHE,— B MANEGHEN T EME” Z Pt “Ham”
MNFEH Z RN ERRAEFE,

B, FE—HRFAR=FEN T ALER ZREENBIR S, <
J&.(Callon 1985)Hk , X B 4T3 & M4 2 B X Al %
A5 K PEFRBEE " MG E SRIN—A B B R R R
2 ERYE B 28 1 R DA R R b T I i A% 4% B B LA
B, BFEHSEHEBHFARY, —MERZIMIATNER A
KRB LR LSRN, F R ENEREATERMUN, I
h TR BITH N AR A MR B R AT “fTEhE M% Bk
HAE AT BTG, IRIBAT 3 E MG E X, A X FERN AL
BT R T BRI TREZHT .

Hm, “REMEARES T L ARRIZEERFBRE, TTREE
B2 B EFEE MM —SMREIRE . ZEITEIERE”
o, R A — B e Bt AR B R R i . BRI BT
WHE , ZRHERATIERE R X RELSHFXTFRE, BTk,
2t 18 R BB ; 27 B ME— B BB PR — A8 E (Latour
1987a; 3 W, Collins #1 Yearley 1992), #A)i&E, “FT31E ME "R
NRZBTE X LR, R R & B 5 28 R R B
&, AL, RIS, X—HNEE B REBILK,

A, R R, 73X — R B Y A B A TR SR AL R TR R
BHONE, EHFHS%, AR GE " IRENRN, B
DIME R SEAATSE WA SR RMERRE . CREFLSEWEIE
BA 5, BT AR BB VE R R I BT 3h & W 4 o 1 “FT sh i Rh & 7o
IeAh, iﬂsmﬁxwﬁﬁmﬁdjsz%MﬁM% IIHS EmZ
(Law 1986,%5 81 1) frik.: S

—RRE®R X WHE I P_EILH:.'TL/HR%'?F 5] 22 1k B9 M

% IARERRETAFERNE, ()
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SCATEXAFE R 52 R4 B R BB B R,
B OMARE S0 3 3, BT L REF SRR MR . BR4, WA
S LRSI E T BT shE MM LR R B,
B — VAT LAET S 53— A, R Z 8K, Bl4n, 2n SRt 37) B H B IR
IRE B LA E SIS, RS AR T LURE N R RS
WP REWGE . PSRN RN ERTHE, BFEE
5 FREZHE B

B TRl AR RE 2 ] B — B LASh, B R AR BRI
WBINRHEFER L RERM, FoHENERIERSH, —&
T3 BAT R, 18R R 7 % B 10 52 4T 30 % (Callon A1 Latour
1981) ; —eiAliE A 5 B A S B R E AR, B2 5 Wi
15 (Callon % 1983;1986), HE, EMITShEAZGNR—NT8)
W%, ENEMTIERERBERNTHERE—+E, FE1%
PR A T R Y, BRI T MR /B0 B R R e A
(o BT BOLELA R R BR 2 A SR R I B — 4%, S
B AMESA B 51X — WK SR A P2 AT Y R H D
MFREZH, ‘

H50 ArEhBWME: AAlE TR

P se b, T LURSHRIE BAT 3 M4 R X — 5k, BE
RN F PBRHEAN, HlW, T MRER (Law A
Williams 1982, % 554 J1) 38, “R B IEE ST R FiRE
B XRERA, BN ERARERMEHYEE XL 1
JaR, XABEBEELTH PN, BHER, L EMUMRR %R
e B —FRERAT BN E W4, B R ERIE T R R 4% . X —

(1) KT HRERIGARAE RS2, 2R Calon 1985,
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TRIR B BF A E B B, AT R ATTE M A F 7 (Rip #
Courtial 1984) 8k “EH##” (Callon % 1986) B2t &%, LEt 2
B, B R —FTTLL ak 20 W48 407 0 L A4 B B I 48 T T
Ko TR, XAMEHBRARERNTB AL IR o
1T3hE W 4% F 35 18] W 4% 2 (8] 19 XF FR o 3k — 25 E B T 18 LEX-
IMAPPE #1 CANDIDE (£ ., #40l Callon % 1989; 2 . Leydes-
dorff 1992a) X AR RN 43 TR EEBURE Lo

FRAZEMSMREENE THEEMAT “HFHELFE, B
HEHEFRHSZERRTHESH AR HESH/BRAKAARK/B
RIELXBTERX S, W HEE R1T30E M4 —E 4T R %
X1 (40, Amsterdamska 1990 ; Fujimura 1991 ; Collins 1 Yearley
1992), E5NIE, X—FIRHMKRAEER. W LR, AR
SHEPRTE NSRS, BB LN MA KR AL, B PSS
BRI X E A T X NS T IS N .

T “HiFL S ARG — N XIER T TERANTR
ZAMAR, RN A E X547 B M 7= A R i R E R,
B—E FAEAERR LEH 5 AX— 440, M5 B R TR AR A%
EHE N Flan, A EFiEg FEE R EOET, X TFRF T
JR(Courtial, 1989) & X, 5RIFX S EEL LML SM LS
Hr (H)4n , Freeman 1978 ;Burt 1982) R E X B AFA ., AIgERH
H, BUTE X et BE AU R et e X, T BLAE 573 BRI K
RPgigestihE Lo MBEHNRE, DERLNABREIELRE,
HRE X FEER TSt SERE AN ERTENERS
BAREN, XHEAEZFEIBRPEELEA R THIFIENHER,

R, MTHRFR B L EEE B MAE AN, BElHE
ETERMS T (S K Whittaker 1989; Leydesdorff 1992a)#, A
i R B B RARE, DR F T EF RS EN
&bE. (BR, XM, T EMERTR LA T SEERE
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BB, R, AMMF BRI BRI R ENBELS GRS
— T FFEBERARBSSER . SR, MIAREZR
BRI RN — BRI AR B E NS RETLE AR
R SCAFSCA W GBS i R IR AE 7=, SO 22 [ I 3R PO
RIXRETERBHANEA R ES AP WAN(RARES
BEREAN) . XARBBRRCELFNHR) , WF 5HLTH
BN R RS RER RS A X R, BHFARE—BCR
A, MRS E R, 1730 % M %% 536 M 4% i A
PR —BHEIERWR TR ERORR, X— IS IEREFRN . H
5, BRERMIEAX W EERHERRRE—BH, NRLE
K _E R RRRBB T BRI 2 BB R 4 R

Fo i

FEmP S P RIE M B R B R4 ¥PEE
TR, T XEMF R — NIRRT R, RISIER, it R
ERELSFP, BREFEMTT, REABHZRARELES
AR R, AR B v R S R B,

HERRRESE D, X B A FEW E KIS (F0, Wool-
gar 1988), EREXR, BIEMIRM S B REBS W RE X
I, DI Xt SSK —Ab R M —FF B , RIRFE T , RIGRIFH
B3t B REEEZ TN AR R AT ki RE,

WK, BERM SN, B RETEIENER, BREE
SURRIEBB . AW, EEMEE R, B EiitS- A gk R
ARSI PRS- ANEERRRMERT

X— 2 50 7] B8 59 T 8 3R A1 B B 4k &-A 50 89 B B 44k
(Guice 1994) X —Z ¢ [A@ |, R, ERRBERMNZEARTE
RS, BACHRERELHAMZREN., TR 42 AFKSL



© 32 - BEETEEHRR—RERN R R UEM AR

REEFHIAA BRI S 0, R, MR LB &
A, RASTSIRRE.

— T, HRZNEY AR BB TR EF
BAMERR LRS- ANEERZERR SR/
HEENER(AIRHERLERTOWAERED). 5—T7E,
MR, B FHMER , RARESEFRLEAB T EC EH
H R GRS A B (S Simon 1969), 4]
Ui, 24 3 00 0 48 BT 7= A= B AR E TRk A (BAE A R BT A ) B
W%, FREZRBIZAEMEIER, I BSHEEERTRRMEX
433 (Simon 1973 ; Luhmann 1990) :

X SIS ARIRBE T X—08E, XFHBATE L —
AR B FAAESR . S 5HEEERNTEEN, ELER
Frig MR TR B — L /E R i (Mulkay % 1983), {HEZ
BREAEZRER? RETEMBMESBAYR? ATTRAARAT
A s 254k T BB T A AR HER AN FFE Y BRSE, B
RIS E TR IR S B INRIR H — e 572 T X 86 LRAY
BE%FNARMNE L. BE, AMTRBEFRNST LIS HAF
HEHBERT , FAEHXERSL.

EEEENHRBE ASFNRACLERFRI:-BEER
B TGAR B TR (0 AL 2 0 5, B TR 2% B AR 4 B 3 _
KA, B, FR MRS FAEENR G MR
SEMHUNREER, ZZRLBWRBEEN TR, EA5S
— iR, RATAT R B —F R UM ER T, IR AR R ¥
B BOR TR AL At S 41, BN , 15 B BIE B HEAP SRR R
MRBEERNERE. REZXFEHETTHEIAE XN, B LR HE
SERMETRBARRN, BAANAEAS LT RRERS-A
MIRE X LR —BU(Z N, Slezak 1989)

AZRHARNKBEANRIATHNTIAREESARABTNA
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LM FRETREMEAARNMRETEI-FHEHRMIAAETH
U, F—THENMBRSIEENEL, TR, RTHXERER
FHRXATAMZAL R RS ERE G AL SERX—
AR AST , FAT T e BEX L 21 S A 4 BE AT SR 3, B R
KEMIE X WATREBTENFNLERE - BT S B E DY
HELERAE A BRATOT S EAR A A BUE Y, A R R K
XER AR BRI L.

(£ % #)



F3IE
HEFERFIRAER

MR AMERZ FRARE MR S WS — R 2
KRBT, REE R AR, AR 2P A B I DX SR (R R
—MEERHEENELY, TAR——BAZRRE? 37
RN E FRMTB AR — LS, AINLERERK
FAE X SR SR B A 4 B L7

FERET S BUUA T HAR— DA ASHHEE. A
Stk S AT BASTE R IR 5T o 0L R BE RS vER ALK A, X £
PREEFIALU RGBT — B R — BTN — BE L —
WEIXREFE-AMRENARBRHERA R, o ARLS
B AR FTH IR R YL, X AN T LR A7 XL L
REMNE L—-FERRIWE SR HHGRUG? MRE, XEN
fha? AT R LS B 2R 5T it R B R E 3
BX—E T '

TR SRR ERAR R, AL S5t 850 (A3
B FSCAMED T BT (I SCF ) Z I EE R, E—TH 5
Biter, ATIRSE B O ER L MRS, A RIEXE PR TAHE,
MRICIEE BT, AFIRLZ AT AT AR I SCE A& 13
RBRWEIR IS L AR LT R TR =l
LR B, AT —R X ERHEERRT MR S5
Her— B WEE RO ETG? IREE, A AMBDAIEXF
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HEBBEER—LEER.

% (Pinch 1985) W% LR B FEIA T SEHEEE" A,
ZRARIRE SHN T RBFER, Bk, FAMARERBRE
BER RELRHRERE T -G, Fl, g =R,
RSB E RN AR BER (AR RS E R A
MEHW TMRRFZAL SR, RSB TAEMNESRER L
RAREH PN HARARE—RH, EHERNSERRERR
W MERIHE, 31 1R BB AR—RE,

Hik , ZERE TR, A A AT R T TG AK E WT R B
WK . EXFERT, XEMEEWEEEFIRE R T A
BT, XFHSIES A~ B A SN s R R
JE AT AFE AR 5k , B R BERS & R EE 3, Bemlig i, AT A
IR EENEREHENRRZ FRHES N BN B REY,
MTEERRZANPEE, RANENT S, TURTREEYE
YER XA LR RN A4 “SEBL” (Giddens 1979)

R HLRY , R R U B B 1 042 B A A 4R R U B A&, ot
THESFREZRHE A1, CATHANBERR WX,
i BT A S B P M ER SR SR b (Filn,
Parsons 1951) ., AT, ZEARB %4 L% B Mgz B
EFiiF e EasFEERETNERR, UETXHIIEE XK
HERR R AR 15 HE 5 0L AT (B 40, 2 W Barnes 1969; Whitley 1972;
Collins 1983b) ., XEfREM“HEFEN" RN{XEE &Fhshhe, A
ENA SR R R T AR, 3 BT A Sy
HEMLASHT . Wb X BT REA B thAR BT &1 TR 2 AP R,
X FE—TRHERE, ENEE B SR

ZEMRTUESHARBHACHMEE LW IANNE
W7 AVEREAREERHRER S S E BiX— TR M LR
B, UBBANBEREBARX B ESHMTR(INES



© 36+ BEFEHEERRE—RERRNER UEMB AR

a@m@;@z?
T BB RES PR AIRATE

SIAHZE RS BT IR ST AT R BLEE , L MR 2 2= i
SEFEIS (Eandte I EE v 3 CFFTSEIE £ ) L 5w . ART, X ESL
BRERNREE, BITRARERE MG HESE B A 8
HuA7 (AN /K (Popper) B3R 3) o FALSZEMIARIERYL, XA —F
RIBL BRI BT LW BRI RR =R =
BB (Merton) TN EEE X, X FHIERIMMWAR (K LI . BT
ML RASS , KB R A R AR R AR AL A B

BAXUERWRETEN - HEREERETEHE M
B i 8 (Quine-Duhem thesis) M A B 15 . EX —FHR T
(Hesse 1974;1980) , BB AL A ML G540 o A {UX L W48 7E
AEsw AL, T B A2 BT S AR R, ] REFE LA —
BEET, EREATREMEZ I, i I0“& 7" M — B X R
O 8 R s SR AL B S5 . AR, AN S5 B R AE AN I i,
Ak, TR AIRTA, AR T E N &1k,

ERRFEEEENES SHRAZ AR XIRL R R 0 R
A RIES MBI AT KRB, 45,8253t
S AR B 8 H R R AR B BN AR T, T A 4 Y
ST ST Pt — R X,

—J5 T8, 28 (Hesse) M A B2 I M ETE & R B, TERT
2 FRIRG, BTSN RE S EISHE%, FHik, 88 R ML FEL

BR. MERMERH—N YR E5—-NGESH) i LMY
SN EEERRMMAL, 55—, RS MG S
SHIBHTR BT R FE R IR RAE R E T . AR —
B BN B B B I TE A — R (R P BE RN B R R — T
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LS, BT BR TEE AESh, BA TR HA A B E BT R 2272, B
S, MR E 5 HE 2 R R bR R SR (1,

AR IS X B R R R A E LB IR 4
HHFRTE T F FIEIE M ESA B X AR IS U RA 4 TR
AN, BB ARG — B ORI, SRR R 7T LA 5L
FEFMELEI T —NERNR, TR, ESMEILHE
WA (“KIRE”) s R BB N BB TFRI— Z R iy
AT EE, KT, I EEHR, MRS Bk
ERAYERE EARITT BB & 254k, ARDIHY, 7T LA AR R B
REXE L WHEEE Lo AT, N SEEMAR T HBRW A%
B, PR & SO AR

2% B EAENRE e R

R 2 SRR B T 355 “HE B 1 U e
GRATBAIXT Y : A W 18 T B AR50 A9 UM, Tt ) 3
PEE SRR AR F R B X EE A I B -
TEMARGHR I, T2 1S A 451 B AT 25 M VAR
Ao RPIFMEGIEI NP EH 2N FIR MRS R B AL T XL 9%
o ARA, NITRMAA BEEE R TR0 57 (1) R IA MR — A
VERAR S B ; Q) AR RS 2 A Y ER X — &% iy
A BAE—FIL G LIT 5 B 2 AR AR

T2 /R (Gellner 1985) 7E— A5 3% TRl %45 2 49 30 g iF il
ERRXPIRHHE T % — 5 R R R AR R B4
BHEBEANFHRE—AER— MR, R b R EH

(1) DRk, AR BBREAE S K — LRy, BRIE A S M SE IR S04 o O L P R B
BEB(S R Law 1 Lodge 1984), RIS 4 EHE LRI,



© 38 ¢ B REARE—REXRARR JIEME AR

HSEEmLY , - EASEAAMRERRRITE B RRAR
F)” o SR, IEANZ /R (Gellner 1985, 55 18 ) Frif. .

R EEHFARL B G, I E B AR R AT
AREWERES, ASHAPHANFEAB LAY,
AEHECAPER)REH TN, HEXRALERREF
B F % & # (Cosmic Exile) R FN E X W Z2 B3t T
REN ERENASERZEL(REF R TL U
FLH ARG REXEEN, MXFHLAE LKA
AL —NMABERCEFE, AERATRRANNWR
BAA, B RAR AN,
RERRFBZFERMTORBAH, AR EHERIA L

B ENWEELS EEESM, B LA R T ¥
FBRRE—EN. MILREATEEE SN A ST @Y
B—EH BT ER A S FIL RS SRR B% /R
TG R B AR E  BRATE A REME R AE A2
BRITEAIEARNWEERIERE? RITNIXERS A BHER
TIERE ST MWHES B, X RIS T e Rl &, T
HE&EH% LR8I T KB,

WRRREEEARAEH, M LLEIHSEERRE
A, ARBIERRBLEX—BEEMZ LA, HARHFIE
“OMEMAFEE”, X RATA SR A TE 4 MR, 7EBE A AR MY
i B, MTESH#HTRABNEE, A BESE A SHERN
(Kant 1787), $HEAREER, MARE RER, ZEP RN
B S A HEERTTRBYE

BEMEESMENEEEX L NE, ERELESEEN
BEWHRIE, XFE, B2 ERERRR FZ A S B T8l
MNERZ—, RRAE20HELILTELEZ)E, YBHELIEFE X
PR AR A SR AU AL B, R 5 1) R AL # 7  RI A & #E
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BOA— 1ML &, BIR 2T 2 E 8,

TERBEREE T AN EERANBL T 2 B k2
KERZEMX G, EEFm T AMTB%E RS SMbm
FRBZEMERL RN, MARELERT, X TFLHRES
B2 B A R X L R AR, TR T A
P EIE T KRR N, T SEIERLE OB N 2R B HE R
FIR X B

WE, T4 L, BE¥RHSHSE B RINAER R
BEMEMET . A, RBRIRENTEAFERESIXBBER,
BRIBIFE2 RBZZ MR, Wi B, B RN LRAS, B
LRRHERIGRBRE , W R, R T ERE . BT R mM
SEMERRMER , EEMEE LERR T ERE SR E
HHERBSBE T HK (3R Feyerabend 1975),

AT, RHATRIBERN XX FES TXREHWIERZ T &
HEHE . BT ERE TR R TR R B R 20, T
RAETFRZEZFH, BENRBAREEHAZXRANRE,
PR F AR EAE , BRI X AR LN IR, RN
FEZRFAXBRER, UEERIHEM— TR EH#T AR A
SALHIERLT  SERH A B R B BRI,

F37 TENREARIE Z I RERIP A J5 i

RN ERARAINRME I, BE TR BAEAL
WHIRIE, AR AR 2T E X R 47 BRBFEEERTREX R
TERARS AL A 7, BR80T 5T —Hi5h AR e
FABLIUAN /AR ER AT o XA AARHERE L T — B RFHY),
AL B —— A BN S A A B YRR, X
an, R R —IRUE IS , BB AYERIESE . Hlin, — N SEE




<40 - BEETEFRSS—RFERM AR U E AR

NEERA, R THEL LA BIEA— TR #ERRTR , TT—
MELEMTEER, B%¥REEANRFNRERPHRERE
M—BEm 4, AT, MR ENXFHEFENE LERR
HWRT , UETFHLIEEEIHRES Lo

FRERBTEARRINR A E B, TR ER M E L Th e
A RENRBTIEBE . ATEFRE—ISIE L Frik A Rr ERL
W, RE TIHRIERESEIANRIEFRN . TEARSEN N FbRAER
FE XCRHAIETE ) HARET , BR T LR AR HESD B EIETE R R R T —
A B RN S B E M, ERFEEES, LR
PEVEEA B 28R A 4 2 — FP E AL R Bk, X R P A
B AT AT s 3RS 8 T R (Leydesdorff 1993a) o

AT R B AR E T R TS AN /2 A N4 1 i FoAth 22
ERBIKRE, AT B/R B etk i “ A Ap R G i, Bl AT LAE R
HIEERERBERERLE) . AN ZI VSRR Y #R
BB E R M R EITRAENE R, ST T —RBIER &R
AR H , AN S5 B B R BB VR H R o R 2 —Fh i,

X X P B R A A TE AR B R FRATT X BT R SE 4 By 2 A 4R 8t
T—1MEER, WA, ERERNA(SFRBE &) B THAME
R BER A SN R UL AT BB

HaN AH2PEE

RS RE AR FEMZ EHTH . JTE R
HoPlEhEE E B RREPE TR, B EMEAL T
B E X R RN B R R R, R, XHRE
BERAMEH SR TN ERERTHE ARBEHHERNE, 1
LR, BARHEHN, 2R ERE LRI R
S RN 5 e S B ARS 5  BOR R AR AL Ok Y T REAE
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BT R,

IEFATE S — M SRFETFRFRIAX—WE, BRIED
Fillf - 518 (Max Weber) WA, 4L &8 2 (S FR _EHHHEM R X
L) R BRI BT S EY, ENRMERER I RER—
EREAE:

XA R ¥ — Bg T T 3R B R A IR B T ik, Bt
BERFHTEFRERIBFARAFWAEEAR, WA
BERRMARRERLERREEL - HREHNE, &
NEREARENERAEHE, FEEETHEREE
R, WHER T, AT, T, BHRELLK
T ABREERMIANNENE N SEBRHE; NAX
FHENFENTHRREZIR, EEXLAAZIALLEL
Fo EERBHHZA  HELAHNECRER R I F
BEWTENFR UEARMEELENEF BN, A
—BRTUTHEAEZ R, HFEEBEEECRANEA
EXWHELHEEZ F3 (2), (Weber [1904]° 1968,
#214 )

(1) TERELED, RIVENTRHRERRENBSIFTRHES T Z X5,
BREEF—BRERT TR, BE R RS B R EY,

(2] “Alle kulturwissenschaftliche Arbeit in einer Zeit der Spezialisierung wird,
nachdem sie durch bestimmte Problemstellungen einmal auf einen bestimmten Stoff hin aus-
gerichtet ist und sich ihre methodischen Prinzipien geschaffen hat, die Bearbeitung dieses
Stoffes als Selbstzweck betrachten, ohne den Erkenntniswert der einzelnen Tatsachen stets
bewusst and den letzten Wertideen zu kontrollieren, ja ohne sich ihrer Verankerung an
diesen Wertideen iiberhaupt bewusst zu bleiben. Und es ist gut so. Aber irgendwann wech-
selt die Farbe: die Bedeutung der unreflektiert verwerteten Gesichtspunkt wird unsicher,
der Weg verliert sich in der Ddmmerung. Das Licht der grossen Kulturprobleme ist weiter
gezogen. Dann riistet sich auch die Wissenschaft, ihren Standort und ihren Begriffsapparat
zu wechseln und aus der Hohe des Gedankens auf den Strom des Geschehens zu blicken. Sie
zieht jenen Gestirnen nach, welche allen ihrer Arbeit Sinn und Richtung zu weisen vermégen

(...).”
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X EAR AL B 7 AR B RAEGRIRB R GE A H
IR R) B H B BT B AR, X7 E R (Kuhn 1962) #
VRSP EABRAR, R, R TFHESERMECEHE
iX— B REMBER B FaofleEs, ER%ETiP, XA
FI LR X FHR B AR #HNEE LB T Z2iHe, B
REARBTREN TSR 2L BT R EA AT A o

Lhr b, KT YRR S %R P T HER A N BEHEE
EENHENASE (H40, Gouldner 1970; Phillips 1973a) , B 1E
B, — S SRR AR ERE , FEICMATM 2R S
FE— AN STERMER . M, BRBAECRARL)E—
BE—-EFFRMEN, AR NIRRT & EH KR (U —
BRI, R T R A (PHE) Tk, 38 RIEE(E IR
BT )R8 — TUBR I 52 B SOl - — BT U AT LA B B Ak o BF
R/, RENA RO E AR — SR IR AR
BATRB RN — TR 2200 £/ (20, A RIRE RO M, DA ZR T (Par-
sons) AEH (S RE) (1951) FE Hik, “A B RAREMAYH
AR, B MESERN B R SRR —F 2K, AR
S S REN SRR

(1) “Der Reichtum der Gesellschaften, in welchen kapitalistische Produktionsweise
herrscht, erscheint als eine ‘ungeheure Warensammlung’, die einzelne Ware als seine Ele-
mentarform Unsere Untersuchung beginnt daher mit der Analyse der Ware.” (Marx
1867, p.1.)

(2) “Auf den folgenden Blittern werde ich den Nachweis erbringen, dass es eine
psychologische Technik gibt, welche gestattet, Triume zu deuten, und dass bei Anwendung
dieses Verfahrens jeder Traum sich als ein sinnvolles psychisches Gebilde herausstellt,
welches an angebbarer Stelle in das seelische Treiben des Wachens einzureihen ist. Ich
werde ferner versuchen, die Vorgange klarzulegen, von denen die Fremdartigkeit und Un-
kenntlichkeit des Traumes herriihrt, und aus ihnen einen Riickschluss auf die Natur der psy-
chischen Krifte ziehen, aus deren Zusammen-oder Gegeneinanderwirken der Traum her-
vorgeht.” (Freud 1900, p.1.)
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AERNSRERB XL R , 7L B n S,
AT SR SR A %o 3 6 0 B A A AR AL S st 1T R 40 1
&, AR TET A B2 SUR MR L T iR, — it &
BERBELUL ALK, RAMB I EFHRE S F TR,
SR, — B0 (BH2#) MRS BA A X — IEM MR A R
FEREE BT RA T BB 7ER . B REWH, FEERA IR
WHIREMAN X RR, ERAHREI T , BRI &R
FRITTEZE R, AR BRI MR AR P AUE

B51 WERAEBIHSUEN Y

P RBF A — R F TR R Z B ] Rt E— 200 38
A2, MR T EAEX L, =N SHERSEWAR
B AL R RAE, X B, XA R S, S5 - F
{ARIEL ¥ 318 (Wissenschaftslehre, 1968) BT AR FI AR L N 2, B —
KRR M.

RIEF ARV, LIS B SO S EAE R I E&
A E B RAH AR (“volligunaustragbar”) , ZEH SR IELF, 447
HEAEAN B CFENMET R METM AL S, HSH
EHTE T AN LR G — S BRSO EY, A
IR AR Ee Fy B )RR B X4 & b BT R AR 318 I LA R
Mo FNEERRMEFHNERSHAESHTREAHERE, T
RS, HMHG TN FEL M SAEE P EERENNE
BEEFT RS ASEANEE (1), B, B ERA AU E WK B T2
&R EARBLA, 33 ARB ([ 1904 1% 1968, 55 203 7)),

(1) EMM4ENAFE,EFANBESERPEHMMERSFELE, BHEMNHR
WIIFHIF T8E , MX IERMLSRER HAR (B Weber[19171° 1968, 45 508 ).
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“HEARR FEAFREME. :

RATAT LB 2 X B2 S — 84 Bl 2 B4R L
RIZHRER T H I AT MM ES R — R, &R FR AR
LB UG RN B 8 — B B SHKRI M AR TG, 1
SREERMELE S B IE, XK EE PR
BRI FHESRAEBERPHREREHBREME ), BR
RERRPREARREEM SIS, BAEHARRBRTHIREAL,
AR AARTERYE, RATAT LLES & — TR AR A 28 &
B— AR ER—FOENEY, EREBT, RIIOW
EHRURAEZEREME AR ¥R, B, ER— 1N HER
AR, ARG TN — S A 850 (B0, Whitley
1984) AL,

LEATRFE AN SRR, AR AR AR ST
YERINRES T — N FR R — A%k, I EFrR, XES
HrER—NARRBES, Flin, — 5L FEEISE—FER
THRBRES —MERTEESRN, XHFELHAFHEHER S
R EILRIRA R KZ R | RG0S T 5 R HFiAe
KBS &, SR B F (Whitley 1984) 75 HE £ BIFE AT
SARTRIEREE . =, R AMFH B UM T U R AT
PR E SCERE, AT LMK R SC A ke @ SUARAE R,

Wi, FFAE— SRR R B L, ZE X S B0 ATTRT AR 43K
LFZMEZEARRIE ., ATERERKECS , UM UH -4
KRR, UL SRR, B, ATATLAR S R R
[, xR R BRI R B B A, AE Y EEMNE
MITITF R B RER R . R, BB R BT IRAT

(1) BFLE, FPAARRAXERIBERITEXERFITROBFR . B We-
ber[19041% 1968, 45 185 MR H)G . .
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BOGBNERIARN—F AR A E ARG HER IR, RATTLIR
i — AR, BATR B S ALET R & R B A B3E
Mo

1. S$F R EREEH

TEEEAT S, BB E AN B R G E 2T DA & 1
ROFE— R TR ZOREE , H H ME T RZRMS . A, —8
MRS AR (il T X E & FHES % A i
TOHR) , 24 B MR A SR 0 S R R R R B A 2 T
B, ZERlE T, AR B A 2 2etk B S I 5
SR NP BRI, B, KRR R R SOAR MR A BR— SRR AE
STAE IR RO FLAR o

BT SO BE AT 0 3 o ik, B2 R AR SRR BOR
P T B E AP E S E W T AR, B304
Frxt FRL AT, 0 F RIS NG BE N R R A B X, R E
FEIF XA FEE (S Leydesdorff #1 Amsterdamska 1990)F
ATRETS RS BN S S B 2 B R A R & 2 A
HIBER . S52ARM, BOR R EE AT E B AR NIE X
fr— e T, R B R B R R B
2R, 7 LT BB A T B — B 6 F AR A LA F
(IS AT Ze I8 (B ER L STl b, AR B, R B
AR BB A LA A TS

Bitn, AR REA SRR SRR Bl S 2 RS RE ., T4,
X AMFELFRET , EAEENEFHER (R TAHLIHR
2N LA R (A RS AR M £, BT S A%R
ESL A A VF IR R B, DX S o B — A R BT,
TR P ER BT B 3 R T RE SR B A2 B, BB 5T
TS, T¥ R KR LT P R 2% B At A%R,
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B2, Bk, BERHE—BRERT 5—TRRERNES
EHFEBRE BTS84, T0E % RAASEERH X AR
SRLIN .

e BT, AT AL, B, BF 9T 26 MR 4
LREMES TR, B0, AT R R — e R
RO A ) AR, IR TR R B TSR, B TE
BARRBRIT R, DA UL T 8 s A . — T FE SRS
e, AR R E TR RN LR P B R EARES; B —F
T , AT A AT BT R AR RO R b, LB A I R
PR E S B A R

BRI, ZE X S QRAT AR e | A M1 R AT 42 SR B0 A 2L 1 ik
— BB S [A] . R AR S, AN MR T AME , Xt T2 iA
TS, LRSS . 2R AREIERE % LF
HA— T BB S A TR — A T SRS B
BEEAR— BB AR, B R R A AT,

P2 TERI A Je b BORES AL , FE S — A 2 15008, BRI L i
18 AT T B8 SR BE B A ST R BN T 2 — ME R, FEXME
Bk, AfTRT AR E AME , BFOSAE 0 B4 10 A 7= S AR ey
i, B ARATE KB U TR E : —F AR AR NS
(IFHELSR , B — F ERAEAL 4T s “ B A28 T Ay R
4, -
TEL B ER A, A X b R0 R L 7 T A 2
FLEMERAABESE, AXMEAE ST HamiRg
B SINE XA R T B — B, AT R R — B, 2% —ANE
HBORE L HPITF o IR —A A RS B B — AN AR B
ANBHELR  RRA 57 B ol R BRIk, — Rl
B AT T BRI, AT B R B B AR AT AR, e
AIERL, ANITEEAS Y BB ST O I Bt , L BB M B R B A E
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B X ATHESR I SR BLA 5 TR

B EER R BR R TR R R R
INFRRAR, R, EEENL SRR R REER,
EREHIR . 53— J5 ), “FRHE " HERREEA LR E AR
MR 2 S MR M W R RMEARRBE T . EXFEET,
PRAGTHRIAT LAZE “ 8 W AR M Z LR AR, s
W R E JT B HE L FE R DT R IR B 545, 5350, M
KBRS AR AT LIE RSB =i %= . RITHET &R
BIXAGERE

2. EEHIS T

B EFERAMRR, BMESS 7R, YRHARREE—1
PRI E L EREXT B4 E 2 FIL TR, RETTRBSAR, AR
BWEBX =AEFE M OEE, XAR—AFREUERS, W[
A FREFEEN—NE B, X=E=1HEFEHREGEH,
BYXAER PERRNA=ZEE—NERN(BREN) Mg+ &
EBRRAE—EN, DREAHHANTRMASTRUR B4
R EAERRNL . 75, XL /RN S FEE 7o & R w45 2
o '

ARMERARTTEIF , ATFT 8B BB AR K FAE I — APl
H#FE, EREERT , AT BRI RIS, Mo TEAE N
BT — ARG, MHE,ESNMEEN, AMTETURRX
SHEBANYER, INFESCERE B, BERT X 43 51 SCRY R B (“R)
1) FAIRSE R M B (iR R AR D AR A SRR B2
Bir. XETRBRASETRYEERL A, MAMNELELHX 4
ARIGHERE R ARG EE B SCEHRZEEAT (B R Ley-
desdorff 1989b). |

HEANZSERIRGEER . EFRBUXHE, EE R
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VFTEARTAE BE s (8] R R R R e . WATHATE
AR ERIRERA RN E KX — L8 P R UL ek
BE. TR, RITAEGHITXFNETERE, thin, £ —E B
B, RREBHEENES RN, R, A— a8 B2 R
{4 (Hanneman 1988) A& B4 iR W E 4, 72X 77, A THF 5T
P #EAT B9 70 A KE EU 2R G B 1 B 40 B SE N T 1 B, T AR 4 B
Sk, ERARRR(BE=FM)F, REMN B AR RIATIA N
HEENTENE, ZRE-FEG BE)F, REEERARE A
HABURW R RIERF

Boti ik

EX—ETENE AR R SRATH EEAERKR T EH
AR , BV ERYE £ SR (B) A€ iR, BT, BB /REIIR,
BENNSEHM RS, BEAESERBHALANEE; GE,
B FEE M 2 -5 B AR A E IR B R B T AR L, (H AR KR
EINHE A m] M S7 B B 4 BE AT FR BE A Lok . BRAEFRATTRE
g X1 A 34 3 B A0 e AR IX — R 5L o

T E A ANSEM B LB TR 3. XK
MRS RAER T IR S R B, AT, R 3 AR— 1 EE
HERYHR R, ME—UANRNFER TR, — 1R
S IEBEARANBRAR TR . B AEE b, 0
HREA - ARBPRE, MARKN FH SRR REE T =
B ARETRIA, XS o G B R B st s ) B A AR R R A — P
BRI, KR EREEA AR ST TR RE,

MABAR—IARE, BRI E— BB B -
BEERBME—MOEWEY, B LB H ST IR
o TEXFREE P, “YEEFRKMR— R E R Y
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FREISHL R B R IR, TR FAE— B LA R E
MAEM M EERE, FIRASN—FRR SR EMLE
AR , B R R — - EmB 2L,

PHEF(RARHARN LR X— S 4RIT—2BS
HIEY BAS , EERNAE R T LRy EEN %
FHMRAAAHTERLERN, REHET S L. RERMANR
2RO T, SR AT BB XA Bt BRHE R b IR AE A R T
H5UIRABER 2521k, ZREEERRAETAN, T
AREER—-W/DEBIN. B, ERMNNOESTES, R
WNEACE T 3, FMULR %R EL, B E %R AN, T
&, ER AL T anfarHaR s e AR Ak g4 1Rl

ERFEERN AN EES BRI NERT, TEGE
i, ERE P EATEIS AR AL , R E R RRX A AR A8k
B TES M NE M AL BT &, X E, B2 LHE L
BT —/N &S #E %% (Quine 1953; Hesse 1980), IR, EAE
wEGES , F%ESHMESREMAARBETHEEL. BXFHR
FEFE MM ALTShE SR, RN LR ATRER, B A X B Fh
PRI R X E AR M2 R AR AR T8,
T ELA B B i 45 1) FF 304 (3)) 454 (1l I, Law 1 Lodge 1984)
R, XM RERGFRAECHNRE(WES) )RR F. REE
RS HEZHAAT IHRFEENEREW, B
FHBEAEA— DN RATEBRFHR AT LWL BRERN N,
HETHLK

BRTRH#E 2P EMZI, BREX 2 H H A 20 3,
SR, BABTEYL , AR T A BT MR S AR ATIR AL T AT 5T
RARRIEE . — T, AANEHEES, ERESTREMN T
BRAEE T BN FERX WAL LROMHA PR, F—F
T, iX 26 R 4D ) SR A B T A ARET , SER P R R ER 5
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RHAREK

BRI ENHARAELE KB X Z BRI #
iz, ARSI E AR AR LR EHEIAEANSER. XMEER
VR R 2 Y 25 8] P 4 (2R 80 o W B TP B B A IR
P, AR IEIX L6 AT BT R A ELAE AR AT X M LR . filan, %
INHIZER 2B S 4 o SRR A SR T e K o, 48
HATREB E 15 R FRHE R R X R AR AN 1A

P s A A B B ARV AT LUEIRBRATE— R L A RS R
TR ER(EENERER) REET (ZETRITEE LIEMK
NASHTAER R BEX X S F T BN R B — R . R
T, BF5E R i e [ R A B AT T3 °T LA BE AT - 3 S I 43
Rl SRR R 51 SCRI A st B S st . MRkl X
AR R EEHTERE RS, B RE X TR IR TR,
XETIERE RN RE Kk B AR XM SR GG Ek, B
BRI ARR RS PR EE ), ARENE—F S, K
WIESE, J& —~ IR $2 ) B XERE AT LGB F R BB 2R .
Xt —A4E B B 5 AT A VR AT A 4E B2 AP AT BB AT A, UL
ANHERE R AT BT VR ERATTAY , EUFE R AR AR — AN BE b 50 47 B
EERRNNES, B, ROTER TSI 04 7R 4%
IR, A R B R

(Mt £k #)

(1) ZERAMREGES, AT UERER AR Z BFEE X E T3
TR G R



$4=E
XAEETERI T ERMR N

FERIEMRINZEERNE = LR, RS EY
XERE. BHFEIEE (B0, Hesse 1980; Callon % 1983; Law
1 Lodge 1984) 123t , XA RIF AR X R BARIMBH R
B2 R BHMSEE,

MITESHRARE , BN TR, N TFEESES
HRIZ N UFRETH, BEARFLECREMREKNEKR L
XNRENRBREEERN, BN THRZALSFTE Y
KERAE KRB R, tbn, /EH Mligsat BFI%, B ES¥
HER, WEN Bt e AT AN AR, SHRER MM
EHEFBRRCEAREBE X —RRER TEER, WRANES
BT E—TIXELEE#HARRF R BRER A TTREET —
B ZAERR RN AR R A HEE

BT PHEERRY PSR

INIIVEYEPNSE S 2w e e S Ed e e e al e
RIS AR RBR T B8 . AT, AMIE AL SR =
AR TR BT XA RR , b R & BRI AT . B
Je S MBI FHMEZ EFENER BRI H—F 1
W, AAESE X EMERXN TREREN B=4EE W (SR
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Burt 1983; Courtial 1989),

A ERES TR  AMTREMEHBESFERATHRE
WE51TshZ E B A E R (B0, Bure 1982) . R, AR ¥ ¥
i1, 75 2E (Hesse 1980)4kZ5 A (Quine 1953) 2 )5, BB T #i iR Fl %
FISH PR, H2E(Hesse 1980, 5% 86 T1 ) %5 W 4% & Ll *t
AR Y b R A MR MES LS BN A N — AR LU
BTFET¥EERR.

H5REESASEFNDEZENAEE £ L RN E g
SRR, W& H 17— 8], LR B FR—— R T, X E im0
A % AR B B 15 B RAR AN A (B AL R ET, 58 64 TRLAJS )
HSHIR FI R 2 K BB IA A BRI R IX G, 22 B
ERX A BRI A AR E A A, 7T LGB B A3 Ehf
ZIHMED] (BALFRT, 2 64 TUUG)o IEMNHFZE (Hesse 1980,
FERTIE:

K, B BERARERFENETEEX LHE

AX -k, REREFT RO RN TF 5B AR

RIARAABRHEEY, AR RENEZLFEAT, FTX

RN, ERMEHT, —ANEAE B —ANATFREKNIFRE LN

REER, EHNERMHEREAENER Y, B H

WRAEEATEN A, XN EFLERLEER F 1

EEHMSHERHAGBIAERNERLZ, BHRNEE

HEE EEAY, - MEABIEHNANAERS

AP TRAEE 5 H— RN IE R,

PAEG, B EN AR R TR RN, Ky R E
B W ABATHR, AR AR TCARER M “Hi S B
“MEH"SRZ AN ERBEERBRE. T, XEBEHMLE
SRAT B SCARL 2R M G54, 53X B G5 M R AT UARBRZERL 22 SR S 1Y)
B FRFTRERDN
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1% 6 g LI LB B A AE IER KB A 5T “18 X 3" W%
PSR, “9E S Mg AT AR E R BN R
K (BN, Findler 1979) , & FXHE T WAEEW I, “BFE¥”
Mg 5 FEHE MR & IR Z 4=, BT % R AR RN
LA GRS RT SCA W 48 #4743 B (Law F1 Lodge 1984) . #R T,
RIBEEFIRAL S P AR R T E 2550, B A )
BRESRETE (RE, F—REX EWITshERE) TR,
A TAZEE —ME B C R E R RN BRI MR M, “3t
18" BERBTE AT T BAN 7 4 35 R P B 3t A8 (307 ( Callon 1 Law
1982; Latour 1987a) ; AT , X FIHiAME R MR SRR AT R K
W& A5 0E T ARG R $E (B W Courtial 1989), AT, LW A B
XS RATIERE MR, BIER BB EERIR.
BRE i FHRAGR 1A R X SRR S W A /R A 2 1]
RIRL2ERHE PR BB AL, T F BEARAXRB BN ES RS E L
FRIThRE

£ EFTIR , #2E (Hesse 1980) i “ 45 &Y & & F A HI 4
PrBRTC 2 ] Y 56 R A4 A U I IR 4% 7E SO Hp LR 31 A 3 B AN
BRI FTIX LR TR, IR —FP R, B X 2o K R M Fon 1B 1R A
BT . MEERIN R F MR i R R RN,

B2 SORSERIEE

AR B A BERE , B 1 A (il an B Bt s
HWE)RERFELFREF RS S HRE B XN, RERF
TR WA B R B AR R , T B, FSR AR 4
HEISMEETENNTE T REIEIHN. S55ICRRNE,
F FBOR TR 2808 ST AT #4728 4047, TR — 2 =8 it
(#5140, Callon 1 Courtial 1989 ; Kranakis #1 Leydesdorff 1989),
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Foh BENFRETE A -ESREEHRPMEXE R E i
PEBEE (B30, Kuhn 1984)

EZEMR PR TARNABRE R, FHEITUERE
MICA 43T R, TR & MiIFE T, EiRfILENE
K EXNB2AFS SO CA AR HITER, MR E TR LT
FRRASE SRR . FERR(CHAEKRRA H M Aiansa KE
FK)MATEE, X—rERHARABIRETRKiXHE—FATaEME, B
BARFEXARFIARL)REWRZLZR, MEFAERERE (2
I, Langley % 1987),

R, ERESEMRENXRR L, AEERASE S ERBHBMHR
HE ARG E— KRG (BRIES) MR ERBNGE
4 (Lesk 1969; Salton 1970; Salton 1 McGill 1983) , AT 50H,
TE3CA A ia) R B 43 7 B9 (Tjiri A1 Simon 19775 Chen 1985), RE
W R RSB R E TR T Al Re B Bl i RR A R A R4
¥r, B FRXBARRE , R R — 2 44k,

B, FE LSRR BT/ R A (40, SCRR ) ) A LARIAE Ay
RS, BT R X4 H LA X RS54 - 18 45 F0 STk
M, RN LU, XA EFEEES ERMYM(BETFIER), X
B BN R Y E, B AR ER 5IMPFEZ B X R
FRHEATIRAT RIS E SR XN RS iR RS, KRBT N
HERRALR,

BT ia-A4 A B R AR, B T 2 AR 408 18] A9 18 B53 B X “ SOk
S5 AT T  TERR I SO E P L E—F B RIES HEYFE
BRI REEUE AT o PRI SCHRSE B I\ — B R B4R PE AR a4
FE BIPRUEGE H M —Fh SCEREE . LN, B RAN FEMMERR
TR FRA L BOHR , —FpE T AT LR RAEIEE Fus (i i
R B ETE A R ZIT R SIS .

HWK , 7E5E B (FRE #Y) =BG XA R i M RS R B,
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Pk 2 R R AR SRR B GH , RABRPIA &M
(FREIHEFIRIGIL) FEME & RN ST A (ESERR |3 , B &
PE% B BRI S TR, B, SRR 44 6948 7R AT LU 7617
SRS T R FISE BRI B B — AR OB o BT PR
HEALPREUREALNA B LOAZH, NRESERHE
M,

1. BEXXFHPREER

BR T e 173 & M iRl I Sh BB A i 3L BLLASN , 4%
HEYMIHERTIATIREMERF LB — 2378 (“ER
W) HHAEEAEE, RAERENELBRKRE, ENTUA
EF—B R BN ES (Callon % 1983, %5 212 T1; Callon %
1986, %5 103-123 1), XMIFHR—EATHEMR T BRI, Bt
AT AR A TR 3Rk 47 3 —# (Callon F1 Latour 1981), %ﬁﬁ,ﬂ .
THENEER D ARELERRABGERER 8- TEWN
KBTI LUR B AR AT 3hE MK BT AR, J5 & X T L5 4b F Rt
BB A—E173hE NELEAEAFEE B, TUKEE
2, HAEARNERE P EEHRNFSE Y, ETFXMHFSRE
R, FEEFBAA KN B X R 4% T R 4% 2 B R iR sE T RIE R
B —FP A , B B A BRI T,

AL, BT ER . BABEREMNEREE . BRNE
St AU R UM 38 5 A AR A X — (R AT B3 E B HO LA
RE FAEBREAE—-EEAEARENBRE(BRRR RN
EYHRG T — R HIXTE, T TS ARRE LA R 77 gk “ Rl

(1) fER“HERE” GRE) MR T RAEN 1730 & (REEMBRE ) B
HERRZEMNER, AW TRHS N, TEK B S P A RRBER X — 2%
o BN, ZEF % (Callon %)1986 FARA LG E MR T 5 AWM 2, MBI
“RANKAT3E MBS R QR AR RER N ERE,”
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BRB”) AR, X FXCAE G W, R A BRI E A TH
BESR. FERREANEN: 5B W ALR R B E
W IR 1, ZOBIEHE RS B (LA 4-1),

HWHH _— e ERFE N
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B41 XELTHELMAL
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AV BRI B R Z B B A R E s A A B — A AL R
W, BT IES KRR B AEERNES BRI — 8™
BHHS, §ERETRIESRE, AEZHENESEEYHIE
17 BT R A E FRR 2 R T A 678 88 72 55 A1 2 (Hesse
1980) , {H 23R F B R B M HUE K |t B 3R R Th
B, P R R RISTR AL,

RSB NS, TR F 2R, R AT ALY i 1)
BEASKRETERESEMNAMERAESREDR, FMSAE A
ERRAIGTRRE) . B2 CERA BT & SR W, BA S TIfR 2
FgE,

BT (AR PFR KRB R RBS bR £ R (1,
BT (2400 CER WK (SR EIE%) 3 B R B0A o 7T R Bt
HTHEHAHEIE R B (B 1 Bastide % 1989) . BT 45583
B FIISCRBAR IR (T X ek BI7E L B W b B # T
B TR RS TIRRRAL B B0 ) Z R TE SIS R R 240, RATTE
ATLUBLE , ZE B TR AR — A E B TR 2 |
FEESHENSE ., X8, RN &SI BRERNETE,

FH AR E R MR RO EAR ST, AP, 5
BEMXELAR—BRIREK, AT EIE R BHE TR &
HIRERAAUBIENERER, B THEXME, L% E
WHFLEY) B TS AU AL DL B RS BT ST A5 A AR BB (Ho
BISC) RHE A K. XEWNEANETHTS RMEHEEL
Ak KB E TAERWEE S 25 (5 TR E R B M i,
RELSIOBEE , 18 M40, IS BT — SIS R R ZE

(1) FIA%&FHE4R (H20, Carpenter fl Narin 1973; Narin 1976; Leydesdorff
1986; Tijssen % 1987; Leydesdorff F1 Cozzens 1993) , BHAHATIAT LA M R g5 b
EWNAEEEWIHER, BREIE,
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BWE X,

WIER LA LA T XA 2 8GR T AL b B - A1) 3 )
F, Bt 7% 3% Bt 7% (Amsterdamska F1 Leydesdorff 1989)., FFEFA]
BREER , MR T B E N AR FBoa ¥ b (B4
M)EM? BRTBEaE S, E R A, kB T L s
iy S LY

2. TR T

FEME A g, AT A 2B R R M AB B
B, BRARFMEMNARIERUL, FRILBIE R T M 4% a8 (%
7)), WBAE R R T AT LSRR (Y47 o

#H3E (Hesse 1980, %5 87 T FERMARBHEKR LB X
“GH); B, ‘8RR T XA, ERERERRREEN—4
B E) AR, “ 45 H P 4 5 I SE R RAER s HA IR A N F EE L
NE—BMRIEERMEM. HELRRBR, BENSNER,E
—MERFEILENIERNTS £ —BEP I RN R
MIfER . B TEENEXR BIAMBMNZBINE™ERXR",
XWEERE , AL RIS i 1T s 0L BB FRE A i) (Fia) Z |] B 2%
R)o XEMEBFFMEARISE—ZH, MAREAHNEX,
RIURIES REXRRN, HABRBUES M RMXTNXR (SR
Hesse 1988)

A, IR T AR (BR R o A B BT, R R B SE B
FHIE ) SR BT LU Bh AR 2E AR 22 S T AR5 A 1AL (Law 1 Lodge
1984; £ M, Collins 1985b) . FLim o #r & G T —FF (XFFRAT)
“ILRFERE” , RFRFE— 4 E I SCEREE I~ 1A — R B A IR
B, REXN SR AMERFFNERRNITHE FTIEA
)WL SFERRE B, BRXAXFRE R BN S L
VAU . TEIEXRIERE P, — MR RIE I I TR
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FOCR AT ETE), A — MR RAE R B AAE SRR Y B
SR, WL, ;’éﬂﬁﬁ’f!ﬁ%B“’ﬁWA#HﬂE@#ZFFJﬁEBﬁ—A%’
BRIEH (1,

XA R (D, iﬁkﬁﬂ)ﬁﬁﬁﬁ&@ﬁﬂﬂ?ﬂfﬁmg
BRRABTET MR R, BRILZSh, ET LURAFE R A h R E
HBRBIFREARBI X R, Bl40, F A LA TR R A AT B
HBURBEAE AL B , ATIBRRT LABF ST R4 , AT LA T
ARG, BT ET S, SRJE, AMTTRERT AR SCHR 48 4 A A 18]
B, — T X Z B R SRR A=A A (2,

XHEFL, PN TP BXA PR/ DR L ETT, A F
AR REE A — A, RE WA RIS, AT R AR, B%
BT, N B BRI R, %, TRRIMNTUKE S3#
PAE—TERRY, NTTR AT MRS R AR R F, B FAHR
B, %%, EEMEREANER, RIS L b /B 7 FiRH R
FEFE A, B RS, AL — N R R (BT, Bk, N,
SCESE) AFEREAS A M BRERA Hh LAY 13 BT L R S R (LI 4-2) 6
HEMXBEER T EBRRHESER L, ZEERELEH
RS TFFIE B R , AR HTHFAE , AN FTARE A 4-1 B3] B9 1R
TR R SEARAE

(1) FAERERE, — A HNIFAERET B — N EROEA/AREEP 5
K BER PT %R Mi18 3 (Engelsman #1 Van Raen, 1991),
‘ (2) ERB-THANERYE, RAFEHEXN THEHRESHIIEEN 6,3
AP BEF LR, HEEEXNEA, ERBRE—F B Jaccard KA ZBRER
BN E —R N E IR BB, T R AR R B E MR G I
¥, R\ T REZLIMMITIE (Rip 1 Courtial 1984; Zaal 1988),
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B A) T AR A AR RR IR BE
WA B C D .. . Z
HAF1 1 0o 0o 2 0 0 1)
AT 2 It 0 0 1 0 0) BEEI
FF3 0 0 0 10 1 1)

AP B 1R ETZN AR T 183

£ B AR 4 AR A R EE
WA B C D . . 2
B&E 1 2 1 0 3 1 3 0)
B% 2 . . ) /AT
..... )

H42 TEBTHES
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3l R SR SOER B T2 SC

BRRE SR E B — R SR A . XBEE—MUFEHEKY
Bix, ER—FEREXES EE ) SRERAIANE L K4
A4k, 3R, AT BB A A R R AT B “gmAnAL” (1), - EY
wh, IR B BT B TR /N SSRGS M AR R 3 B SCER &
HWYIEEREBRNZ FINRERR, HERIMTEITELIXERFH
HEERBEREBETTHE, RITETSRBIEH? HHILRBI T, AN
AR, X—ZWB/R T A7

FIFl— % A B T FEBS-Letters 1980 45 10 H 5 (119 %, %
271-274 1) ,H.J. Sips, A.K.Groen 1 J. M. Tager Fr &8RN (HA
SRR Y M 5% PRS2 X T8 78 B HRE 25 2 40 0 o A4 57 ARt e i
RREEA)RCE, BB T X & E 2, FHioE, ERBE,
AT BB FE R — AR E", BN T XA
PRRE NRME”, T— I B (RIS 5 ), X BE KRR
(W TFE)BE—EESFMUKELRE,

FEH R R XEREMEHARREER. ENFELR
R, BRI 1 0 R 432 5 LA P 4 X4 o A T T B 1
ZRIFETET] B SE TR G PR L B — B AR Z B %), B R —Fh 4
BHBERXRR, N TRER, TEX G EEERREEH. X1
MR FIEFEREN—SET, B8 3 2500 FF 41 P %7 Bk

(1) —#EHR, ATHFERERR T UREE OB M B ES T, B A RAT9T LU
B, X MEEEERN A EN T HE T, B XN SERE S BIRT i
HIEHI (2 W Gilbert F1 Mulkay 1984),

(2) RZPTLUH R CEEFE R SIS R B AR 2 —, BB %S0
LR PHREA LTI, R : Leydesdorff (1989b); Amsterdamska F1 Leydes-
dorff (1989); Leydesdorff 1 Amsterdamska (1990) .



© 62 - BEEITRFRIE R R R R B AR

R E , TR R0 &S 4R A (L HEHLE . BRTXE
BRI —A B B B — MR

BXAAE 1832 AR, 508 M RKREE M, HE AL 59 M)
F U, B4 X EREE 2 AMER U AERERM) 14
WA 20 MEE . STFRITGN S, RAE A TR A
STAXAA (FHEHTIREAFMGE), X—WBAXAREEH 412
AREE WA, XA FHER 15 B3%,3 /N, THE 45
HBIF"CHRRFE GRS, FHRERER, %S
XHIBJE EABEATIS IR, R 55 =9 ML 45 R0 b
R FR (RS MEE R RBMFARE) . £ 4-1 8EFE TIEX
RHHL,

F4-1 M BRENMGFARAINE
BYASHEELR BNBRERESHETR

5lE 3 8
T R 3 11
ZR 5 23
538 AT 4 15
Bit 15 57

BT B AR AR BIR, BrA BEIHE  B0R AR AR
BHEBRAE AT Z b R 3] | R AR 1) LA B2 & 3l 1) A AL #R g I A7
FE— A XM REMTERPIRET A%, XERERN
B, AR SERE & XARIMNIE, B XFEHFEHR
FE B HN, 5% XA B, “metabolic” (M) MEFE RS
“metabolism” (11§} ) B X ABE , T “ metabolite” ({Q 97 ) W B & AR

(1) 182 XMEEETHATEN . EREHRFMITRAN, RF 1700 4,
H 496 MEAREEN,
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53—,

B — KR AT g A M, O X IR HRRRZE R, A
FoRMME (D ERIESES, B B ANMEEXNIEN(ERE, B
Bt , B O SRR BRI ) B BRREE T —k, LE 4-
2 i, X SR ER TR R AT P . IEMNFRL, X SR 3R] 8 4 A
FHAR G, BEA HISPIKE 5 58 KA alanine, XA HBMK RA
2 W) 25 MA). A, X 93 MAIFECAR T 527 Ko

F42 BAFHELEZ (Sips % 1980) EHXEHITL X
S 93 MFF 33 M E XA

ABSENCE
ACCUMULATION
ACID
ACT
AGREE AGREEMENT
ALANINE
AMINO
AMINOOXYACETATE
ANALOGOU
ATTENTION
BATCH
BUFFER
- CARRIED
CATABOLISM CATABOLIC
CELL
CENTRIFUGE CENTRIFUGED, CENTRIFUGATION,
CENTRIFUGING

(1) 550 0TRAHER, BB EMIANEERESERN,
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g

CHAMBER
CHANGE
COLUMN
CONCENTRATION
CONCLUDE
CONDITION
CONSTANT
CONSUMPTION
DETERMINED
DRY

EFFECT

ENZYME
EQUILIBRIUM
EXPERIMENT
EXTERNAL
EXTRACELLULAR
FASTED

FED

FIG .
GLUTAMATE
INCREASE
INCUBATION
INDICATE
INFLUENT
INHIBITED
INHIBITOR
INTEREST
INTRACELLULAR

CONCLUSION

ENZYMIC
EQUILIBRATE
EXPERIMENTATION

INCREASED, INCREASING
INCUBATED, INCUBATING
INDICATED, INDICATIVE

INTRA- (and extracellular)
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gR

ISOLATED

KINETIC

LEAD LED

LIMITING

LIVER

LOW

LOWER

MEASURE MEASUREMENT, MEASURED, MEASURING
MEDIUM

MEMBRANE

METABOLISM METABOLIC, METABOLIZED
METABOLITE

METHOD

MG

MIN

ML

MM MMM

MOL

OBSERVED OBSERVATION
oIL

OXOGLUTARATE

PARENCHYMAL

PERFORMED

PERIFUSATE

PERIFUSED (PERIFUSION)
PHYSIOLOGICAL ~ PHYSIOLOGICALLY
PLASMA

PRESENCE PRESENT
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gk

PYRUVATE

RAT

RATE

RESULT RESULTING
SAME

SAMPLE

SHOW * SHOWN, SHOWED
SILICONE

SITUATION

STATE

STEP

SUBSEQUENT SUBSEQUENTLY
SUSPENSION

SYSTEM

TABLE

TRANSAMINASE

TRANSPORT

UPTAKE

USE USED, USING
VOLUME

WT

X, T — ot AR RRE R & 57 MAFR 93 4
LR RAERE L1, LM O B SR B T A SR R P A R 4R BT
PR B0, 3 RSy 8 AT (AT T R B M T 51 580, 1F
H—PHARRE 4-2)0 B, ATA DU R A i At

(1) 42+ PERIFUSION i L T#E, B T&RIE, AR T XA,
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— B X R AR T REEER L BN BRIEM
B—/N P B E TEBTE Z IRV RVINT Z 8], B SCER R I 4544 o

BMEGRRR AT S AR EZTALEE, ERHRT,
M T BT, ARG W T stsErE (1, EF
FE I, R 28 SN CLUSTAN 2A BJF (Everitt 1974;
Wishart 1978) =4 FiAE Bl . B R K 93 i, A4 s
RYEHIR T A TRER T/ A2 LM 2,

1. R FAREEEERWIREH

AKX 4 MEAXWEBBR AT BE /DT ML
W A—E PR T, ) F LA —E P LR KB, A
A UESB T BER—RMER L, FRETEHNSHFMERI,

R EBR, HX 93 MAME R R, B BIE AN/
TR, WX SR AT T, B R R — A S Y B e
M= T#. XIENSEHERRNELER ERRAEN, (B
RSB ) AL B RATRES B B R 45 5% - A 4-3 7]
T.,3 dhiE 2 [a] iy 35 Bk B i (3,

(1) FrAEWEMREYE T EXMEERZHAFIN(ZR Kim 1975), Fitid
RETIERM, B REEBILETER.

(2] BFMHEE. . BEWRENGFHNEBEFRER LR, g
AU B RAEE R MANOVA Bt (Norusis 1986, % 103 HZ/F)-

(3) BTFHERETRELSWFEN, FUANLAEEAUERERNREE
o AKX EBRA WA LB BEREENRIENEE, TIPS R EEHLIE
R BT, 48 Ward EE R B L H B (30, Tryon M Bailey 1970, %5 118
T ; Leydesdorff 1987; Leydesdorff 1 Zaal 1988), Ait,Ward ik R R4 5B JLE S
PEBS A M LY,
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B 0 Hh i ——RH A A0 W [ 418

ABSENCE
AMINOOXY
TRANS,
CHANGE
COLUMN
CONSTANT
CT
EQUILIBR
INCREASE

RAT
OBSERVED
MM
PRESENCE
ACCUMULA

CONDITIO

ML

OIL
PERFORME
SILICONE
DRY
METABOLT
WwT
INCUBATI
ISOLATED
SUSPENSI
USE
ANALOGOU
CARRlII

_‘.-
-+
-4

43 AAXFAFARRE
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HEITRIMNED, F—-RCEFHR SR HERHNESR
KB, B R E RTINS BRI, M =K 508
BRZREIER R, AR S A RKMRE 1,

XA RAEH R B0, 58— 7, AT BB AT 2R
4 “Mol” (43F) Ml “min” (FRn 4380 L LTI FEE ISR FE L 7
SR, ATIRLZ BR B, 57 FRm] AR U & 11 55 B L AR B 4 = th 2 B
BRI, MARE T REENEE. REUED
WRMBRXA ER XISV — D RTRAM, A1 REE
MEBERTE S FESHHER, EWNRMNTUBFHLH, “in-
crease” () BASE R IEMBERARIE HHH,

EFREERT A7 =F A2 R X 4 —RAUE MR, 3C
AT HE B FIAN, “intracellular” (4HEA) 7 4-3 FHESEMR
FEERAREP, T “extracellular” (G HISH) B 32K B F Ik HERE,
FESCA 2, “intracellular” £ ¥ Fi F 17 41 “intracellular alanine con-
centrations” (N EBRIEE) , M “extracellular” 3B ¥ 1# F FiF
4 “extracellular medium” (GHMISMR) o X BIA17)38 ER 2T 23S B
FREAEENRFEAER. REHRERIE-NMEERTFRA,
AfARLRNER AR ES TR AN EER 4 (2),

Bl 4-4 FIE 4-5 43 5 s W =18 B & ) 46 Sk 4 B SR T s
BRWREEN, AXEEERPELERLE, REFREMRAE
BB B W B SR BB R, MR A B ME LI ARE
ZHEKRRAMNBEE ERERK, AMIEEBI-4PHFEERE

(1) XBERHEFATHZNEFREN, X—FLARGRHUE LFEE, A=
ANHERE AT AT EE R (B30, Bray 1 Maxwell 1985), 2, XH A ULB X L& K
2 RBEWMA T XN,

(2) 5RELGNEEAR,EERIME TP BEARTRIEESL
HWFARRE—M., F5, BERMTMEFAFREE ERSHH, 056080
BEM, NAERS AT RREARBRRREN—IFE, MEABRTFLNNEH
NIRRT ULBAA BRI A9 AR (BN, Kim 0 Miiller 1978, 58 16 W2 J5).
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L
-+

l
ABSENCE
AMINOOXY
COLUMN
INHIBITO
PRESENCE
AGREE
MM
SAME
EFFECT
PERIFUSE
FED
CELL
LIVER
PARENCHY
RAT

OIL
SILICONE
ML
CENTRIFU
DRY
METABOLT
WT
EXIRACEL
ANALOGOU
CARRIED
SAMPLE

F 4-4 RBAXNFEEHRR



-+

ABSENCE | A t—+ ' ' !

PERFORME
BUFFER
SAME
SUSPENSI
USE

CONCLUDE
LIMITING
RATE
PHYSIOLO
SUBSEQUE
ACT
CENTRIFU
ML
OoIL
SILICONE
SAMPLE

4.5 ARXTRFHRE
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T3E, ﬁtﬁ%&@]%_/ﬁ%ﬁmiﬂ‘gvﬁmﬁﬁ&%%?@ BERTRER
L (B 4-5)BEHXHHE L.

BZ, HISCFR B S0 L, MR ARTE MBS EARIE
Z AR SRR AR TR BB BRI L ek (4, 151
—HAT), BN T BRI e E. FERRIERSZER (A
AR SR SCE P AR ETR LA RIER, R 5% CER
EH RS ST KB W) , A T RETE A X R AR
MHERIARIE . FTEFIARBREEA EXN TREBRAI 2R,

2. BRAFAZENT

FERTE T 2P RERIMTER TR LA KB — i
AEEH AT, LR TR0 7 BRI S B R ) F Z BT SR R AN A A
Ho XIFATE; R, AT BIEM/NNRZISEH & A H R E AL
B R EREBRE, RIIAFEAHEAE LTTREUER
B4 s AMTTREAS BAl X TR AT LA MR BRI o

SEXANERBAFERENEBRA LA 4-6, BV, HRE
AT A ERET AL, A RAR/ N AT 2R EE—E
“FIE"/NTRRATAATU TR EZ RN —F A E—RE
B FHEERITENTRMER/DFTHAT, A—HEREGR
AFHATF LD, BRI F AT ZAXRNEEERERE
& H o AUAE/NT ZBI# 570 RIR MK , T EE8E (h it

(1) SIFHHAMEEET B UTEFRERRR B

EF1 BT 2 BT 3
(MEZEHER) (FEHER) (ERHEN)
g5 -.744023 -.902473 -.939134
Wik L) -.550255 1.391648 -.102801
Zm 1.455252 .009590 -.363522

Z®w -.161004 -.498766 1.405457
EEEMESS,RIMEER, SIS/ PFENEETERESENOEERREXR
HIZhER. ZET—E P, RENAHMA/NTZEEFHREM A B EZFRBTETFHRE
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YLK IR A Al F R THA/NY 3B, AR/ ERFH0
R4 J5 T & A AR (1),
B B, » BTBANR L
AR B 1

OUT -24.0 -16.0 -8.0 0 80 160 240
OUTx

Q
C
=

24.0

16.0

®
=]

HEH 7 e 4 2
=
HHEHHHHSHARAR MMM R HHE S HHHHH SRR SRR

L

|
*x
=)

-16.0

-24.0+

O
MHHHHHEHHHHH+ HHHHH S HHHHH S HRHHH SRR RN HHRRH+HAHHHAX

-

=}
G
o |
L]

OUT 240 -160 -80 0 80 160 240 OUT
E4-6 RRERANEZR, BAFFLIAGNTPE

BRI S AT E A 2 EERARE 15 B
th R ETTERRY . R, ETR RSB0, 2Bt A T HOARE
B2 B RGN ISR B e BV I B

(1) ERESORE , XS RIEN , RATRAH SHE" /NG R/ 48 ik
HyPRE RSB
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®, BEAWRIEESZHENERSE, BERERAETH
RN R FENEREE (LA 4-7; % FE 4-6),
PRSI, » FRBHAK R

: PRI Bl R B 1
OUT —60 —40 -20 0 20 40 60 OUT

HEFI T o 4 2
@]
g > o c
. (=4 o o (=] -
nnnnonnnuuonununoununnouuuuuounuuuquuunuonnnuuk’

B

|
:‘k
(=

|
*
=)

HHHHHHSHHHHH S HHHHH S HHHHH S HHHHH S HHHHH S HHHHH MR HX

OUT*
OUT —60 —40 -20 0 20 740 760 TOUT

BH4-7 RAEAANER BRESLISDITHE
B2 AEARR, AR THE BB, B EAE BN
“RFIH”EXFFFL T E/D TR A T HE R B X5
7o XELERE ERATEMZEXEREHLH/NTREF L
AL SIS R —BR,
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BaY s

AEE EMEMEARFEEE LT ARANE RS A
AR 2% REAR S8 ) ) 1 IR R AR 3 0 A SEELRAE LIS @S B 5T
— RIS BRATER BB T WA EERN S FRE

(WEDMERLE, RAT - ZETHREH, ZEWHIE
RRGIE:TEL 7. S 87t MUY <3 Uy 7yt D

(2) 1) ¥ M B P iR YRR 8] 77 BU ik P RO AL ) 1
FE/NTT R R A A B /N T R R A AIERE . KR T o
e 2 /N FTE B B B 2 LY

PGSR R, B AR 77 KB BE R, B
TEMBUR G, /NP A FRRE(LAENER) ROV E S
HHLEHAREAERLR O ZRAUEAESI BN, BE
REBEIAR DAL H R

TN R, RATR B RB A6 P FE— T B =
T, BB, X — /N BRI —/N T B AR E ST
HERREMERATEIL R G, BF BB F 207 /T, X
INTTRATRILT W R 80 77 B R A9 BB 1 (AN T S B3R
R o AR, 5 8 2B 29 %2 18 SCER T IE AL A 1R 18 F o 10 5
A, BB B BUT 2R B AR AR 2 R A A A B X 1 o

FEHNTREOESZRE,ASWERER, BRERE, K
BAMTRUS RN MELR, M RAKF, XLEERE
B, X T 3CA B B EUBE, /N1 R AT BE R A BE M RR B A3 TR W

(1) XHHMSIUF/MERELSREUR, 8%, BELTHILKEITA (e 5
HERAHRER, BE—RARHRHETTE, HEREWREART



© 76+ BEETREFHE—REMK R R IR B AR

TR, B2 SCE R IR/ HATIOE, TRES B EIRFRE
el 4 (L,

(FT%R #F)

(1) FRATENFHELAFHREMED, FEANETREZMT—FE
5 ETFRISEMN, AT HSH T ETERZY BHEFENERMITERRE
*.



E5E
MEXENEXSH

RER ER AR, AR HABEER R’ (fFE T L%
=) ASTECA AL, B4, MRBRINEHAR - XRES, R
MRRE—TREUX A AR ERE, #E,i—FRERE
ZRBAVRB T XHE—MER, IEZ AR TEEL, 4
B, BATEA—ARE B TR ER I X MERL,

BRI SR 51 FRfBHE. ZMEF(FL,F M
F)—H&ER—FPEaa N BigH” . RS H” g
) —— SR E SR, B TR T HE KRR (1, H-,
BERIAM AL, RA HBRANE/NTER LT 0, X265 74
I, BATBAT UFIANT (S, S, S5 71 Sy) 4 D S B9 B 40138
B2, FH/ U, VESRRTFWARBRER, bR Y, TEA=
MHEFIORFERERIARIX R o

HATETR, TH HITERE SR L CERKIARAE
#o BIBRDN L, RATRKAAES LER, TR ENS 2t
TCERRE— R (W AT AR R ) s 7R X MER P e X, 772
RHAERE A —NRME. Bk, RATBAER HECA 5 XA #T L

(1) BRRABAHGXEEFHKROTRT, XA ERERSIR SRR T
{8 MIMIC #& (530, Joresksg F1 Goldberger 1975 4E) o

(2) MREEXEERFHEIRER, ENRTAVEWIEELSERE, B2
XERFRSH THI, MMM LISREL 5, (SR Bray 1 Maxwell 1985, 4 61 7
EHE)
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S1

Fl A1 U
s2 F2 .

S3

N4

5-1 IFRANARKNBRESTRE

B, REMXMIATTRERR . Hlan, RATAT LHEXA RS
“Org” BT RBE A S, 5% (1)

ZEIRTIEARERF R RN S BR, EX 5
BB BAR RS — SRRSO E A B R AR B E
“FrEwEM M ERBRME . EATE T, XEFRRY
R T FAELEER BRI, 43077 LAE RE )5 B RO R ST
BRI AT DABRME PR LA (R - ZE A AR T 50 B AR AR 7= A
FIROBRS SENELT , ML MR?

BV AR

FENE IR BF ST (1988 4F), R E AL ¥4 (ACS) KI(AEY

(1) BEEXLBFRERSNMETAEREN(R)EXAE. Bit, BTEM
BT (2) R R B R TR AT R IR A 25, RZ N (B r AR
XHFRED) o
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) RERE—TT 2R RIRF 1A 1 HUE)MEE
AR I EFTR, LIRGE JLIRBE ST 44T T P as 8 e A K
FHEYFERORRA ., RE/R - 58 (Karel van Dam) #
RGFH/NAR AT NAAEE X EERRNTFRBE, Hh—
AT 2 BT R 40 e Fn 3 B A BB, 58 4 AT X
AFRIE B TX— R PR, X ME KL, N “Dic-
tyostelium discoideum F B RSE &8T5 1588 F BT 35 45 BT B 7
R GCE )T ERB IR K,

D. discoideum B— "R ER, EMIEARRERT LY ¥
P EEAYMFEIERAERRE, Eﬁl’fﬁ%%ﬁ‘?,ﬁ/ﬁ%
P B B 2R M o Ak 2 5 2 1 B 2 I T LA 3 R BB L AR
RE, B MHARREER, ERT N ESHARAL, FHET—1
B BRI, 3T & THEE M2 [RIHES MBI Fh L 40 a2k
B, FER 8T EAYER, AR AR T — R R
75 ok &k & PO AL B A 5 A IR 7

M FEE N, RTFXMREEBRARERRW T, =ET
—EYE, KR~ F—-HR. ERERNBIEAEBTEYE).
(LI L B F A A Y ) B Z SR L B B B G
o (EVUFIRERAR—-NTBREENEZRHE D, AT B HARR
RFE—HETF D. discoideum ¥ K IR E LW b2 0 B (B FE L2
IR B2 RRE ) I,

PSR T LR EAXEY S, ABHE(R. L. Bern-
stein) , & /K (C. Rossier), 1BE4E /R (R. van Driel) , Hi {848 (M.
Brunner) f1#& B jifs (G. Gerisch) #J 3C & “Dictyostelium Discoideum
Hr Y R A 21 B AN I IR AMP B BR W BE——40 i Ah B 3RO
AMP FIHEEXT B B R (LR 216 ), 1981 4E55 10 #56 79-
86 T1)— ELR XA 5T B 4% H 4 5| FH B35 % 9 30 (Amsterdamska
M Leydesdorff 1989) . B, IR FTLABLSCH & 2o EICER



© 80 +  FHEEITERFREE—AFEIMKRRE JEMB AR

SEENELRELEMBHIEAERENSEREFMEX
BRERBIRIE MR,

HRACEY ) MTER LR, 3B T 1982—1988 43 fA] (1)
A 17 BXEHA S Dictyostelium, HHH 15 BAEREFHIA T X
AN (B SN PIR AR F ) Discoidin 1) . FHIN E{H B SHT3E
ZANWELCE, RITEBAT -1 BEXEMHEER, ATHREX
MERRBREZRBEPZEBOEN— M EB TR, RA
TIL/NHRHE .

(1)Dictyostelium discoideum BJ—ME2EEFHEIF R AMP,
A, “cAMP ﬁlﬂ)ﬁﬁﬁﬁ"B‘ﬂﬁ%,@%%—‘/ﬁmﬁﬁ@ﬁ%ﬁﬁﬁ,
HR—MEFMHLNEM, 750, BRA“AMP”ER— M niE,
X #“Dictyostelium”fE A—~ B 1 SCARTECE Y AL ) 248 R
HOTHRE, AFFEET SEM2IBXE, REFHFHEER
AR S A Discoidin I FI3CE,

Q) E— R ABFAESI AT Bernstein et al. 1981 £ HCEH)
fEEREERD, RITEX EMEE R X FHER R EE
AW (Leydesdorff #1 Amsterdamska 1990), ff FH(Fl%5I X &R
F1), ¥ & FTF(EPIE) BRSO EEE WETA 5 SCER T 3
Foko B, 4T 1982—1988 SEHAIHY 16 %ﬁ%%@a H
FRHFRE A SENREERS,

(3) KX A REAR B8 SO (CE 4L 2 B SCE R BT B 513
BRRT k. X XIRE T ILE BRI

BE ANALEREL(RERREAAXENELSEE,
HEAEXEHRPRAN—BXEN—EEH (Janssens F
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W (B, AMHLR) S REANT BT ZH. Bt RE
ELEREMSTRMNERREN, TR XBRFHTEET L
RAERNENANER, R

(4)“ R MR E"ER (Callon 4F 1983),

A, BER BRI E A L MR RERRBHAE, RITHA
EEOR AT HME 2 O EFERH. REHAR—TBEBEN
BoR, EERE R I B R R AT AR (3 BN, AR B

(1) AP R ER— RSN RS, EirE R TR EARE R B
&, T EERNBTFFT A0 BRI W SRSE B Kt B8 5o

(2) YR, WRFASERAFEFRIRTE, BRI E ER i RZ %,

(3) RTAMELE, REBEEDW BB E SR (BPEL L0 KT H
BRI TAE, A RERIEL BB 2 T B — 30 B, SR FABHEN, 3 22 R R %t
ZBHRETHBREAEEH,
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R E MRS AT LS YR B R, T L e FH
EWHREENIE, TR, %4 L0 0BG L — & g9 et H [
WAL, %%,

B BT & A R W B TS B MR R WS
BAFIRRE, B, RT BAMENERS, ERTTRIFT U
HLE , BT B R LR A B 0 B B R4 (5) 4, B d
BEH TS B FERAELR -

(5)77 B: B Fo i/ TR U BE 254k iy 5 4L, 1B BT BB IRAE R T R
BE R BRI B o W B Ry P ER MBAR b R3S,
HEERESET B,

SRR L, TR B BIR A 3 R RAH, RES
WO TR B SR A MR E, R, KEHE
ARG RESIEN AR (B, A6 MR L, B,
STFRATY RT3, ARG FSMNE I T 2R .

(6)ZZ BT ER , WAL R UL, B 22 T8 ¥ B S E RATT 4T
XTEERT LAEAT & 3L AT AT MR SR BT SRR AL
FESHWESE I E, BRERERNARERERERETR
B, RZIFR.

- AN DR RN 5 B 5 Je R 45 g 7 45— B 220 IR VB R
S48, T ELALRI X E TR R R 2, BRI, B2 TR R T 1
BRATRB— 5 ST RN T SROFBSL, E R RT3
BERFFE A 8] PP 5 SR B BT B, DU AT R A M, SRR AT
BT Bt —HHER,

(D BEMTER, R, F BN AFRIIANT L ESA
%% (275 8 ) SR ATV A 207, TR AT LN 5 &R & B
(RAF, REMERE N EEFNA L,

(8)EMER, BN, 7 g Bk TR AT LA 4T 3h 245 0 28 7648
BT, AT BFST (AT R R 75 B 1) ) B [E] 5 57 038 O R T 38
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(B0, Arthur 1988). &, TibHFFE T H0R 07 BHERRIEZ
A BPIEE , RE R

BJa s R, AR AT IRT— SE A TR 2E Tl
TEBERFERIHEN

O BERFTEAFRMNAEELNIBRHNEZR EHRELAR
A /8 KR R AR A SCRRAS R, B =4 T X BB L F R RS
PR A EDR

T BB BB R X S e | o i — 45l JL 4%, T B BB
SN R B G B R R B R LR N i3 IL4R) 4
RHFTHE . B, FENAEREN ERMMN EARAEER, #AE
Ui, — FRER B A7 B AE AR R T B ML E M e F B 5 5 — 2% 4

FEIX— T , B4 (Shannon 1948) WA ML{ZE B IE S A T EI,
FAafmE RO EEECMNEESHN, ABTHH, &
Geit-i AN Sh AW B R € LK. #/R(Theil 1972) EZE XA
ZHBRWEEE S BETERHYAR(FH SN Krippendorff
1986) . R, BRI S FH AR, FECERMBIIRMET
M R P YN I ME— 535 TR UL, (B R R BREA B E M
H—FER . AT BAKBEEARE, £ FEJLE R X
B pHR F FAR2E TR AR Z A1,

HaH BENER

WP ESIRIT IR AT BT R 2B R Z A R 22 A 2
Rl — SR AR RN — RIVBER P —I, FERHE
JLEH, BHFLETTE A R AR — N J7 SR A HEAT T 3
MR, BREEHBIT R, 7EIE CEAEG P, @17 A0 PR R
BB, ERSHEET, WRNBERK . & XA BE
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T REAFRRY TERETHP I TRBEFEENARE
SAHEERRER

Rmﬁﬁlﬁf@(ﬂﬁ%l@ﬁ&tﬁﬁ?i%%’éﬁ LESHNE
PR ol T B i — E&EU%TU%&E_LE%EKJQ B HEAR
RS LETT B A1 LA B 5 08 2 RUAH 56 A (R, 38 AT D ik B B
ITE 28N,

EfRFSRT, FEEER LSTHEN, ARSI REES %
XEE RS TERSEE S HE REMFAERELE (Fl,
Smolensky 1986 ; Swanson 1989; Leydesdorff 1994b) X4 T X %Ko
Bt BERPARNRBT N EE B, EX BT LR
K2 B 1 48 S TR 6 F e Ak A6 30 11 2 BB (B . Van
Raan 1991), AT, 158 5 R LIS 1% T TG0 A 4 2
SR ARBHREILE, REBHBEPFITRIERFESICHAESEM T
75 5 B [B1 R

(CURNE -2



B #5%

ﬂ”EH{n 'l»L’.IL_'fT
FiEitHR



®7
AR

Eummﬁnﬁ:,mw:ﬁmm@fa@gmmﬁﬁﬂ
%‘ﬁﬁﬂ@%@ﬁﬁ%ﬂ@&ﬁﬁ,5%1#?~4\E}%%¥&0 fid 2
PREIMT, 4 — 4 BT (R R) SR BB B30 R i
ROBME R e, L‘J{ZZ,’E#W{EK@%EE—‘:&@E‘J%%O e
%:ﬁﬁﬁ?f*,-&E&bﬁﬂﬁ?ﬁﬁﬁﬁifﬁﬂigi&ﬁﬁlﬁﬁmB@
I, IR AL, 304 [ S A |, o

BB RAETLS 5 Bk f7f 18 R SCE 3] B
BERIRERY £, Fﬂt~ﬁ~#,i§lﬂﬁtﬁﬂ%ﬁﬁﬂ%i§§o &t
RS R M RS A Sc 5 hrm a BRI LU 5 4 45
B, lzutz,wfffafsﬁz,ﬁggtﬁasmumamwacﬁm
TERHTRAE , ST e 5

WY fEaE

B, RRAVE h 5230 B e T3 g Kt
BB, — R T — RSB B 4 R i
BETUS ., :

H=>ph, (7.1)
Hep Eﬁﬁiuﬁ/ﬁﬁﬂiiﬂa‘ﬁﬁﬁ%%ﬁﬁﬁ,n =HRA
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EHREGOEE, FAFTROFEREH (b ="logp,), &A1
LS.

H=- Zpizlogpi (72)

(ZHRUR A AR AR RRE B ) 7EW RO A&
SRR, p; ATULA f:/n RARE , RIVES
H =2logn — (l/n)Zﬁzlogf,- (7.3)
5] B 3CHR Attneave(1959) FIE 7-1 B7R T BAN72E & (8] A4 Tl il o6
Ro
H(zly)=H(z,y)-H(y) (7.4)
T(z,y)=H(z)-H(zly) (7.5)

WREH y, H(z | y) BRTEX = BT F AT EE(LMEER
HIHRRR); T(x, y) & = My W XEFR”, B g%
B e y WERT X « WP AR EENEO '], B
W T(x,y)/H(z)REH y, X « BT 5 A5 E R B
SEIEH], H(x, y) /H(2) REIROAFEER S EH. T(x,
y)/H(x) WA LR « My ZIARBRBEWWE, AR ELLEE
MY TR ERE = fly ZERAIFRE,

A o T A AR S e B, R FE A T ILEITHE X R o &
RKEEMIANEE, BROSHRERE BEcE—AFN—1F
B EFERNRIS T BB ARME R 2R A U ——7] DA X 22
JE T 3R 2 BE ¥R, - X e B ol B SR JL R 4R A AT BR i (BRIETE
BXRR L), WEA XN ZEHE IR (BAARTERENWEZ
BEREFERNEITRAER), MAEMNNTFELEXRER G RE
i, B R EATR SRR (2]s) o

(1) —RHRBAREZREBAZAE R HER p FFERIINERS (UK
¥R HAT), %F-2logp(Shannon 1948; Theil 1972),
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H(z,y)

H(x)
H(y)

e Hly — T e H ) —>

7-1 BER Ny ZEMNPBEER.EEFERM
Sz B RIX 3 (SRIK : Attneave 1959)

— BBl Bl 2 SR AT AR B M IR RS TR
FIXAR YRGB BB £35S, IR A8 7T fE
FEEEME BRI, BRI RET 2% .51,
B R EE N TGS, ROTERATLL: (DR
BER EEMERZFERXR(FF); (2)EIHETEFENZ
XAEBHHI, REWRHERERE; ) BlXEEBAN B+
A PR
BATE UL, X B T M R B (LB R A A R
MO AR RR?), RER, BRI TRRZENHELT X T
PSRN W E AT 4 R XAE1R7) FIH EOpLAs O BoR P 6B
R AATTWH B0, 357 RS A T LB AT IR
B INTHEREELSNH IR, ERENRNEITERSE T
HfE S THELfF B I EE R AT RAT 8BS (3 AR 2 R BE
Rtk £ B LT IE) ARTE, FINZE(RBL2E5I XRFD A H
oS IRLAER R e A B R B8R
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B2 MR

PR, XAMERIBF T AL S E—RE, B U 18 Eig St
PR R . N5 S EITR , 2 KBRS RE, B
3 1287 4N, ZESCHREE R BE 28 422 R, BRI XEE 4T
(“BIF"“FEMAR" CERUR DL (T 18 Bib3, &
RFES1Do

XAMEASE] LAFRIU R e 18] /NI L SCEEA AR A = 4 2 1] R AR
A F (B IE 7-2), EEE 10° FERMAT(LME 18 Hit
X4 X2y 1300 ME]) o AR, X2 B0 EF 25
AIBITRZ M,

Yz
r
% d

i // Z.

_—

N

E7-2 S&HM 28 422 &iY 1287 {87,
S 4R 18 it X ZHEX R REA
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B3 &R

K F/NT (section) X 4N 1A ) F 8 s, FSCE (article) 1 HY
a, I (word) F Y w S AMEAN SR BEFER XM P EFER
H®Thr. 3B, BRIEDF RS, EEMNHXMITESHFREN T
BANES, B 28 422 X—A BB KRBk E XK. Ht H(w)
BRI R LR BRR S, R AR A IR — K,
H(w)ARRZS5ICRE /N ARG GRS, EERS
SN T ARER o

1. EXMBENHERESZENRR

XEWICES AT LU EER D. discoideum AFZE1X—F Ak
TS AIRIEE R, RIAF R R M 1981 4E2) 1988 4F X — it [B] 7
FIMES, B— R OTZSEEE - ENTRR(S LA 5-2),
MTRATAI IR 2 KRR E |, 7T LRI A B
370 AR SCR A R AT I, R 2Rk . ER R B
AR R, XA R R AT BB X B X BN B R MR T R
YEF

EET28 y= FHELE, M S5HEMEMBEESREEST
F—XEFE MBI BRI 18 B3N 1287 M BiAME
MMREXEEETUATRER:

H(max) =2log18 +%log1287=4.17 + 10. 33 = 14. 50( Hx4%)
by b, RATEB
H(w,a)=H(a)+ H(wl|a)
=(4.10+6.85) (HL4%)
BEHYT . | |
H(w,a)=H(w)+ H(alw)



+ 108 - BEETRFHRE—RFERMRE JERM AR

=9.07+1.87=10.94( H4%)
XREERGEEEMNT75.4%.

MR R R 1R, RN AT UIEAE RN ES T
SARERANELT, HE S (FIALERK 7.4 F1X 7.5)%¢
WXH AR TWMEZAHEENB R, RZIFR. RiE
BORR:

T(a,w) _H(a)~ H(alw)_4.10-1.87

HGa) —  H(a) 410 4%
JEER:

T(a,w) _H(w)—H(wla) _9.07—-6.85_ 0

He) = HGw T o7 T244%

B BCBRATAT AR tH G510 UL, AR YR 4R B2 UK _E M) 43053 A Xt 3C
BRI R AT I, BN R R W A R 2 15 k.
BRERATHESZ LIASUE AR E R X T L 2 R R A,
W EREISH BT E “HMNERILE "R TR P A R,
BPESR AAMARRAT RIS B SGH , TTA R R

2. R E

LRATF R IEI /NI KRS, KT £l #3830
BRZERRH—DHEERSET o BISSCMERIURZ [
BEVLRTIE, £F/N TR RBR A AT “TFkMbtR” T+
HIF BT SR B A 5 e " RE G R P BT R AR —
7 X RBHERT UERNE - TR - TMEET LS
Hy B LL 4 B TE 3 R TUSUR R BT RE Y, WL 4 BE SE 25 5 A5
SCEE B TTRR BT AR A A EE A o

KIEE 7-2 BSLITE TR R T SERT #3H3, RTX CR A
THE vz FEMMENNTHE W5, A RES/DTEE
HEFE RO G HEERBETRT-1.
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71 SBANTERMLULE S BEAHE

H, H, Haw Hyls N
5lE 4.06 8.21 1.38 5.52 2,568
pikzS 3.90 8.31 1.84 6.25 6,095
#R 4.05 8.78 1.63 6.36 12,448
Wit 3.96 8.74 1.45 6.22 7,311
1y 4.00 8.61 1.60 6.22
£3C 4.10 9.07 1.87 6.85 28 422

BIUHRAREE, WA 4E R b, D IR EER th 2 SO e
1%, BABRT BA AR5, 72/ Z R R A — L (1
RMEE, TRERIXER L, EREFFIHER L, BUEHE
Mo

H(a)—H(als)=4.10—'4.00=

H(a) 410 4%
H(w)—-H(wl|s) _9.07—8.61 _
Hw) 907 0%

SR, AR I IR/ N G P 31E, WIEUE R 19 73
NS SE R 3 Z B 5 (T (w,als)) M 2.23 HeAein
B 2.40 LLAE,ENT 7.6%.

XEWREHAR? BE, /P ZRMEEEZFE 4 2488
R, BMESCH M/ N T AR REZER AN T, 58—
MR HFEEHNCRN)ER, AZESRIUTESHER LT
—HZ, EXERNIENER L, ERREXERIN/NTZEHEES
R, FBT FRHIUR A AR SO 2 £5(5.0% :2.4%) 6

(1) H=Hy+ D,QH, X8 Q R&/NTRIMPTBITMRNE, Ho B/
(B B 418



+ 110 + Bt REMBRE—RE TR R R B 5 HR

/N B DO R S5 SRR A SO B AORE & 2 — B RIS
L BIE/NTER T ER 2 AR T 5 S B A58 4 AR (5
EREBRBEGHER) . GRITE, RATETF BT, £E 4-6
RT3 E/NEHATF R R ) IR B R K
EBIZ /N B RS , 3B a2k B OO A B o B R
W T 66.0%, T /N BIRTRAEAUUR 52.8% (B3 7-2).
AR , AU 1 ISR B T B I SOR TR (Rl AR &, FE
/N RS 0 IR BRI AR BUR B B, W S A
REARARIE R4 1, BRI R KRB R A1,

£7-2 RATHERHOROR ZTENM, UBERERT

alw ' wla

El 66.0 _ 32.8
T 52.8 24.8
ZR 59.8 27.6
Wit . 63.4 28.8
23 54.4 24.4

HER , RATAT st — R SRR, B —/ NP eR R S
BB HE o3 b, FE PN J7 [ AR AR SCEE P IR AR A A B
o WMEE R REFEM/NT . R, BRTIE 50, XA T
MSURRRBIE R KEME S LR MEESRE "L . BRIE3
H51E T AR R — RN BR ST, t A/ N E
Ko _

X — G RABATX SR WA SURRZ F K R §9 E A
E—EH. 515/ N MEREER - ARG/
T, AR S WA i AT A BR M B T AR
R TAERY S, NTHR M T R XM [ EREE . X
M7E T RE X LR AEEREREASRN T HAEAT,
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NE#T B OA B EMERR B AT E X FEBR.

TP EFARE /N, MR RS E £ LB R
wEAEEESRZ, DA EZISSCHIFIL RN %L A
CHRREE, AT, XALRAEZWHEFEEX—REZL L
IS, FEBREEH, RATKREN EMAZZ D. discoideum,
MAETFTE AR 244478, 3 B X WiF AT USBEHEX
HepE HERBR/DN, AM—RM S, RAITATLAGRE, RBRAE
BRI AR 4R B Rt B % R, RN R RS S B E A Y
REBRE FRE/DNTHRE, & F—F, RNk, KELE
shSES TS EARRZIEE .

Ba4Y =4

ERI— R, REZHR THE—-ERNERE, REHET 8%
ERMENEEE, BRI EEH—NEERENHERE, REH
SR = s, mE 72 B FERFTR. BRI EHER
A R EMRRMEESTERBI =40 1, flng
BEZHELBBR B4, X—HE W TFHEBHEWERTB/LE
g1

B HATA I, RITERH=AGEE R SRR LR (w) B
—%FE, A 1287 MA(n=1,+,1287) ; BB ICH 4 NPT
(s); IR 18 it (a) o BKFILIC a ZE/NT s YA w A9 H BEK
OCAE Qwsa, HEA O HiR HBLERE(N =28 422) B 4 H,

Ban, AMTeT LMBGX B - FESUSRE R E— N BEVLE R
AN HAMATEERTZ K TR TRIAE 4 DT/ 18R
EFRHIRAEE , LRI EERRB/ANE D, A, AT LT
B, RXTHEERXPHARZER, B — S EREE B3P
BB HAWAHEELZBNED, '
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FERG X TR LT LU B R IR AT, AT XE Z [ 56
AW THA—THRENE, ZAMEEN— 1 BE, RKEERXE
FRR B O Y, RSO (—4) S BRAd -

18
H(a) =- >,Q. logQ. .,
a=1

(B ERANERRBEET)

BAA 18 Fh AT REE, 3X — 1 7] LABRZE 0 F15: K {Hlogl8 =
4.17 ZRIME, ERERERLITES R

H(a)=4.10

XA T XA 72 Z A EEN LR, BZ N,
AN ILTFEBEPLA: 4.10 24.1701) 5 98.3%

MR AE SR — R P HBP LR BB T , AR
/NTET, RATAT AR A TR E SR B XA ENE, BAR

——H(alw) HRBATEFAEXT TSR 7 5376 5

——H(als) WRBAIBHCAERBRAR RENTH;

—H(alw,s) WRBRIIEHULFEE.
AFEAEE B RTIHESNEN RS, R RT—T
Fin—4r XS =R E, RARNT UEEMITERA 4G
X = AT R IR FTER, FIH A (Theil 1972,
FISTRZE) :

H(zly,z)=H(z,y,z)-H(y,z)

(1) FEHMFHESE LT ABEERTE: X FHEBEE K LW, & KM
£logl1287=10.33 b4, X T/ 2logd =2 AR, BIBAFRAH 9.07(=87.8%)F
1.83(=91.6% ) XFAMBET A IIE K. BILRITT AL 8 : (UGB ARG 3¢
A E BB FETBAEE ERBAK , kR, GRATMIAT— KR #id
B /N EMARBE R B R IR, WA FXEW S AN 26 (REB LW
BRI ) JL TR . '
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£7-3 ZHERBMEGE (B : HEF)
H(a) ‘ H(w) H(s)
1.81 4.10 9.07
BHRE:
N 4.00 8.61
XE 1.71 6.85 :
& 1.36 1.87
a,w 1.09
S, W 1.61
‘a,s 6.23

RT3 BETHFIEMEN N H f ;% 74 BT
DUBERT B & RSB I T 2 . MK , AR
iR, I w4 b, ?k‘m#%%%@ﬁﬁ};zkm 1287 /Mid), th
BN TR A B AT — YR

K74 ZHZESGRENTSE

T(s) T(a) T(w)
KR
INYT 2.4 5.1
XE 5.5 24.5
) 24.9 54.4
a,w 39.8
S, W 60.7
a,s _ 31.3

BRI RBRANE T HX TR AR G- R %),
XEE T AEXT /N BiE H BUR e R, s BB RT3
Hhia) Y BUAR FE ) B M AR e U8 60.7% (B E 7-4)0 FH—
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T S T AR T SCRUN T SRR A A, R AR SURZ I b
BRI AR BB 2 R E D 31.3% (JLFE RXEIRTE R —
), — BT S, SRR L A ERR FREANT 4L A5 7R
A, B KT RAREE

HW, ETHTR, R — 3k B/, B — L RIS SCHUR, WX
Bk Z MBS EX—FEEJLFERFE GBI 2. 4%
5.1%)o SRT/IN R b HIA XHSTURZ WA 1 IR I A
Wk (24.9% ) , X FEH TR LB EF L5 TR UR KM RE
EWSCHI/NT Z AR, XFE—RIESL, AL /M X — I, 5K
PR ML T — SRR,

XFxtFE 73 Mk 74 MAR, RINEAES WIS 4
i, AT BRI/, 25K UE, |H(als) — H(als,w)|
RISFR 4.00 — 1.61=2.39 FA4, XERAE/N T HI4 10 B A B TEI
T, B F T TSR K iR MBS IR Z
Bl B R S A BT . B 0 B T, fR A o D = 3L
HE R E 2 b, AT H B A A AR o

AR BRI T, BB R T /NI RIS E R (K
BERET R MERBR—XEEAR T AADT)
MeEX s, RITE T H 47 WM K:2.39 KRR H(2) B
4.10 HLA%M 58. 3% ; Bl B EEAE, RATE 24 XHE S A
WFEZ TR RREERS T U L, EREEET, MR
R feSCRREE BT , T HL AR A~ 30 A o i) 1 A BE i B 1 4

F5T REME

F)Ei—ﬁl:ﬁéﬂ‘l&ﬁ'ﬁ/l\%* BSR4 R BLBER SCRIHE SUR &
PUHEIT MR R E X R A, SRS, BATH & AN
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FREER SCEE M TR 2R SURZ R RTC — M 2, IRK BT S
FREH MR MR LR, ES—TR S, RINELET
INYE RIS B R RLE R o

BIZ—TF, H(w)—“HAIL— ¥R " BEEBRELBRRE
BRI PR B A i —— R 9. 07 ek, X Fox AMiE (10,18 55
WX H R E—RERTTER T AH N A 350 «

18
H(w) = Hy + 2 (n;/N)H(w);

%t 18 33 0 A B, BT B0 21 7 0 B )
FE(w)., 36 L b P e 45 B 30 o 970t B8 57t BB
(28 422) Z o, AT AHE B —4 H(w); IBCE¥E,

25 (n/N) SAERBR R B4 Ho R UIRIT — K i — 3

45, EREA R RER SN T R —RRP M ERH”
oo

ST, AT AT LA BB B SO EE B B /A — W R M STk
MRE—LX. FEXE,H(w)BEHR9.07 tbFe, M H(wla)#E L
XEHEL(F 7-3) 2 6.85 thiF ; B IANC /9« SCEE 8] " ER 444 AL
T 2.22 LoiE, BRSUSUZ R HIRNC A 24. 5%, 18 MBI E—
XHAC TR S TR SR LR T8

ni'H(W)i
N-+H(w)

EXBRBE 7-5,

X 100%

(1) ETFHEETIN, FFLMAFSERE S, (Theil 1972,5 18 )
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£175 BRVUAICRTELRCRATEHR

XE H(w); TTRBE 4T (%)
1. (BE81) 5.85 2.0 *
2. (OL82) 6.89 3.9
3. (WES2) 6.91 4.0
4. (RU83) 7.16 5.6
5. (MC83) 7.23 4.6
6. (RU84) 6.79 4.2
7. (GU84) 6.92 5.6
8. (MA84) 7.22 5.9
9. (TAS85) 6.16 . 4.2
10. (BI8S) 7.54 5.3
11. (JAS6) 6.47 3.9
12. (HAS87) 5.94 2.9
13. (SH87) 6.96 5.6
14. (KO187) 7.29 6.5
15. (KO287) 6.86 5.0
16. (MUS8) 6.69 3.0
17. (KL188) 6.24 1.9 %
18. (KL288) - 6.36 1.7 »
1y 6.85 75.5
¥y 4.2
bR 2 1.4

BR, HEEMNE X E( Bernstein % 1981) RBEHE
X E( Klein % 1988a;1988b) B 5T Bk B 2 /M F XHZSUR AL Z
TR IME (1), XtiF 5 ENREEE/NE X (E 5 EfiT

(1) BFAMEXTRRRIESHA, FEXMEL T HAE D IREERSEK,
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), REREAEMNREFLHLE(SRE 52), ERXH
AMEEZ AR,

T SRR SR LR R RN B EER, BRI
B (3CE) b I BT B TTAR 7908 52 AR R O , ZEAS B R 45 30
HHFIRITAMG . B EWH H(w) FIBAR R KA T4 7] 9
35 5 SCRR AR S22 o B S TR (37 AT OSSR e g — 7 B
BE(H(w)o) (Theil 1972,%5 66 1), '

BE ERREREATERRERRET (U U REERE
BF BISCER MR SE B, WA CE A R W _E B e
BN ZFTRAIACEE (D) Q; * H(w),; ), ST HRER LY
SA%RE H (wla) , TT“HSCIRIERAN " SHB R TRk, H(w)o, ZEF H(w)
~ H(wla) , BA H BRSO R FI SR IR 2 IR 4533

T2 B R — AT ZEMIAFNG B T A AT
WA HE ., 5 8.61 tWEFH H(wls)2FREEXTH, 3 H(w|
a,s) R 6.22 HA%(F 7-3)0 R T 72% , T RT— R 0L IR A
W T 75% 0 EiL, MBERATIE/NG 45 % Bk, W 25t
SURIIC— KR T TREE BN, RITE—RBE L./
WM E R B TR, AR . N HIAE K
18T U3 SO R B

(1) ZQ,- *H, = Z(n;/N) * (;‘qjloquj)
= Z g(n;/N) * (f3/nilogni/f;)
= Z;I(n;logn;) - fylogf)}/N
= 20 2 (filogf: ~ filogfy) /N
E?*ﬁ%%%f*iﬁ%ﬁ#&é , F‘:E%J:Eﬂﬁiﬁ 73 #K 74 BHERE L,
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Fo ULk

T TEEMRE, LR S5EBRER XK, 2 FiEx
W TTIRAE 2 K7 ETRBIIA TR XHEAN/N YR F?

WRTAR, H(a) B8 0 4.10 i, XEE3CH I L B4R
BERAbR SRS, SEEEEE RS NIRRT HEIL
HIBEE K, ¥R 1287 MARE— N X MBI E TR T A8
IO B 103 5 -

H(a) = H(a)q + g(ni/N)H(a)i

MRERMNEALEEIN, RGO IEARGFHETFT H
(alw)=1.18 tb4%,3FH H(a)o #HHH T 2.23 thismfEiE. Hit,
WATVFERSD], 1RE] S R%T B A FTER, LR A B X4 A ST R AY
BAER, #RIERI TR — R ES L THTHR, B
HEMNTFEERRFINWAAABRAFEER L,

R 7-6 FEGURER BRI i B B 2 BB R R

BN R (SR SR FRENFTHER)

H(alw) H(alw,s=5I%) H(alw,s=77k)
Figure 3.44 Cell 10.29 Ml 4.44
Bind 3.43  cAMP 5.22 pH 4.01
Protein 2.96  Protein 5.07 Minute 3.70
Cell 2.71 Bind 4.10 Cell 3.31
c-AMP 2.35  Discoideum 3.83 Mu 3.27
Mm 2.16  Dictyostelium 3.12  Degree 3.17
Activity 1.90  Sequence 3.05 Buffer 3.15

Show 1.65  Subunit 2.52  Protein 2.75




WTE BORR - 119 -
gk
H(alw) H(alw,s=3|%) H(alw,s=J%)
pH 1.48  Site 2.52  Describe 2.46
Site 1.43  Activity 2.16 Gel 2.45
Sequence 1.34  Eukaryote 1.58 Contain 2.42
Subunit 1.33  Enzyme 1.53  Use 2.07
Use 1.25  Structure 1.51 Time 1.81
Dictyosteli 1.11  Form 1.30 c-AMP 1.37
Degree 1.08  Nucleotide 1.26  Acid 1.35
Concentr 1.08  Show 1.05  Activity 1.30
Minute 1.06 Bind 1.27
Describ 1.06 Concentration 1.07
Discoid 1.04
Ml 1.03
Ezyme 1.02 H(alw,s=%%) H(alw,s=11i8)
Contain 1.01

Bind
Show
c-AMP
Activity
Protein
Subunit
Site

Cell
Table
Concentration
Sequence
Enzyme

4.43
3.06
2.97
2.74
2.60
1.79
1.41
1.34
1.32
1.19
1.13
1.07

Protein
Site

Cell
Sequence
c-AMP
Dictyostelium
Discoideum
Subunit
Show
Activity
Figure

Use

4.64
2.83
2.70
2.46
2.18
2.11
2.02
1.89
1.53
1.48
1.41
1.36
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&%k
H(alw) H(alw,s=%53%) H(alw,s=11i8)
Peak 1.04  Enzyme 1.31
Label 1.03  High 1.20
Experiment 1.03  Concentration 1.18
" Use 1.03  Structure 1.14
Nucleotide 1.09
Acid 1.09
Data 1.04

EX B, RMNTEEET RN TE 0 HiRE B IR g
AHEERBD RS TR, MATE RN BL, &4 B TTER
BA—HW, F£7-6 HHTX H(alw) BB 1% HFRL1E, 5
T X TR B B AR IRNC 3R (B AE4E N 18 SO AR/ K
KB, TR RIVBUZSHTES S BFRENMRZEN,
Bk /NSRRI

IEBRAE—T , EXTHRIFBRIVER TP ZEDHAT
3K EBNAREEBENTA NI, MR, AMIFHER S
FURFEBFENE S, Bl LURT k8 A R AR e iE) . 3
THAE, —UIERERE T , 00 BE A W AN SR i RA T B A7 1 1
R/ NETTRE R, RN H(al w)I—AE 4, T E B i
H—T, N FEEABIMESHERIAREZATRE(ZR
Salton F1 McGill 1983,%5 63 TWRHESE),

HBTY ik

ARGt @A T 5 MR ER, FER R T
BEE X IZ B AR TTEN AT AT AR — 7 B RAL B A AR 52
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(&)W EEURER, FL L, XINMFEARINBHT —
MERFF R TR, Ef UK RE 225 AR T8 L F A & B R
BA B XA RS, MR iR AR AR .

B, BAXERERENEBNAE- HRARRESREH
P BC EEFRNERENRFE LGRS, B2 REEHEK
Bmig, RITAFTERAES BE RERH Mo ERGE, H
ARBBHBIEEEEREEEERABIM B RS E= 85
[EIRR AT R 45 Jls (Bl R B i — P TR . XN B B BB ST
Rt Z BRI EAREIR AT

BRIX S B s Z 40, BRI T R ATTA8 38 H s BF 5 S
MERERHAER. I TRE— MRS H N — 55, &
TMERRE S IR A & R KRB HE , B KEN R
B(PIINIEIMETE ) , R H TR DN ERANERRHXR
UL HE B NIB . IERTZERIF X A AR R SR, 7R AR
WHEFERHER LS LR, X T ERE T —F
FB, MERZHUEMELZEREAT ESH™HHE,

e B2 P R) BSR4 D 48 SCAE B (BRI 7ESCA HR 30 3k
R— R RINESTH . REXDHET BMERE —F2
NAEBRK/NIRERNE =B R, ERHAmMNEEE(F)
W51 R ) BAE I R R AT . 2Bl B AR, B
AT LA ) - B0 SR Y 5 U FURZ R LB U 1 BB 5 VR 3.
Mt 2 RZIFR, AL RKNRE LSRR ARRERITER
SRR ? 5, 5145 i SR8 KRR ERER , BRI
HIX B R R R ERFESUR T AR B2, XN E S BEX
TREEPOERERREHRT —FHF B (H10, Leydesdorff
1992a),

(F=#% #)



E8E
MELZRINFIRENL

MBFERHE S 2 A &, RATBOSER  —IEA E RAT
BB T MBI L LT, X 5 — B AT O, Wi A
BRAGIRZ A 26 R DB AR K, T R B v LR RUB A 15 B
et B, B A5 B AR AR E B (BEF ) 5%
MR RURE AR, KR R RITRRE XRER R
EHHER,

FERSART, ERFERATHFEER. M EAT A %8
W5 — AN B A IR BE IR, ZESNASMER AT TS
TERCH , AT GBI R 5 1 o e, WA R IR A5 7 1] el
BEFFE AT A 336 B A o0 IRVELR R 3t R AR 4k, T2 LART
HHWTRERT RIS SRR B LREE, ME—
HEIFE 2R A, BATAT LUK SEhHME S T A e, R HHE—
TRELFHESTIMEZ 2 B ISR E MR RAITBHE D
EH,

PRARE S 158 H070 B HEAT T o VT BB, LA BOKs Ul M8 45
§ b SEBR R A R SR LB T BB, B B T E B AP
Bt I KA G SR S RS, BN, ERE R
IRl S22 KRR, MRS B AR R R T 1AM E B U
B3, R4, 5 BRI, A4 % 50 3 5%, SRR REAS AR H SC A=
ARSI ZR VG , B AT R4S T SCAHIZR TE , e 28 8 s A e 91 £
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B ABRATB AT LAEE T A8 X S 2 2RI AT T A AR
BEZ, WRE NBRE D RFEE R, At R B2 T 4
PRt AR AL, R — M E KRB E 4 A
BT IR I, AR 4 , AR AT AKX b s B —Fh 4 X
R, CEEENZIES AN B FE—0 , X i 5 LU
JEEF AT HEAT B, R RGP 5 17 P 2 R B 1)
F=FRARERT R AR BRI R R, HMhith
TR LA FMAX RIS E BB RE, Af]
AOURT DAL S0, T EL AT LA — 3 A (R ERHT X A) 5
AP FE— Y RB R CX SR RBARME N ) R (5 B AT H
Bo NXEIKBEREXARTATEBLUTRE—$ZE,

H1Y HE

FEREVHARRETI—ZRAN 18 HLXFRIAN
HFRFER SR E, B TE—-RAXERR—MEE (FH) B
B NR-NMERER) k%%, FILAT8EA 18- (18-1) =306 F
R

AT REREREMBIE, REALE , AEIURRKRE
H43 T Janssens et al. 1986 ARSI XHIE B, T7E R LB H % _
I Bernstein et al. 1981 B IECHIER . & T EEICE, X
RXERIER G EEERTEELEIR (Van Driel) , RITHIREA B £
BYISEW THAMEL (W 5 &),

BUAEFT LK & 3% SO R AR B 3R] B AR T HH BUAR BETR  SE e
BR, MERR AR R —ENRANERER, KERESR
(p)ERERHER () WHEFEEMEG)THENRMT—ZF AN

(EEME(R)SH, MBEGEBKRET N :
(i(g)=h(p)—h(q)=log(q/p) (8.1)
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#RIR (Theil 1972,5 56 TRHSF) H@ERMT (1),
BNAE(FH)RLAHHRETX-—RARS, &
BREBRE p ARRERETX—HEM , EXHA
ZEHEEATHENER AL —FBEC)F, 28K
—FHE,CH p B g MEERFE _ZGEERE . ¥ ¢
Rl MEE _45BEY,p FELFRS
BREBHHEBR L, ETHXFALLET S, EHRR
(BER p)RLERA(HEM)H—F, RNLHHEA
HEAHEERE;()F 4 (EB)RERENEREE
Bl —MNMEA(p)=—logp MK, BF—FBREHFEHE
FERETH p MK g XA REMELE G h(q) 2,
HERAKREMBEERER ¢, Hil:
I(g: p) = 2q - i(qg)
I(g: p) = 2Jq: *log(g:/p:) (8.2)
WBERE [ RFNEEMRENE (2, AEANT+,
BIIATFEFINFEE, B T 3ETHE(og(p/p) =0) 13, #
EAEZARBERT , W LHER [ SR IEME (Theil 1972,% 59 W&
&) —ME, BUZREWRTAHERREE. HRE,HEK
FHEFENEMERBR(p=0), - MEHFCRIA".“EH")
BER—NTEMEIN U [ BEREFK(EREMNENTRS

(1) &%‘2,iyﬁ?&ﬂ,ﬁ’—ﬁﬁ?ﬁmémﬂﬂ@%%ﬁfU}ﬁ%—’l\ﬁfﬁ(logn)E‘J%ﬁ
WHEERAAWEFERR HHSHX—RENERERER, WRFAANERESR
HHE, AT UX M, BAEXHERLTE— p; BET 1/n, B, EXFERLT

I(q:p) = Zq.-log(q;/(l/n)) = logn — EqJqu;

= H(max) - H(‘L')
(2) MRMBEEN 2, BBAFH 1 ERXERE B ARG
(3) BMaiE, EMERER A SMERTN,
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B3 3k RFE“REBIELL) o

H TR A A , FATAT LAHE B — N A b Se B R 43 7 9
TROL(ISCA BB T) o 7D LU " H 46 B AR 2R, B 1R BT A
BIEHE p;” , S UE" IR ABARR, AERIEH R LHLE”
REEREZB"RAEM LU RITTUEEHE T, FF
MG IE R (R R BE) B REE,

I(g:p)-I(q:p’) = Zqilog(q,-/pi) -~ Zqilog(q,-/p,-’)
= 2lailog(p:")/p:) (8.3)
EE . BREN | HREHE, BBEAERLNIEMHE, RITH
R i — RN RSB FHEMNAAR
I(q;:p;) = ZZQileg(q:'j/Pij) (8.4)

I(q;:p;5) — I(g;:p" ) = Z qu'jl‘)g(p,ij/pzj) (8.5)
i

2 ORISR S AL

ERATE ek X — RN AR B 2 AR BB,
IR ET—ZE TS AR FOUERA 18 M U & —h MR
FEXFELLT , BATHE B — 4 304 T im) 8 BT BE B4 /5 B0 A 2R 1 30
BE BE R 8-1 A7) SHAFTE U4 K17 H BUH B B9 SR IR 4R
R EE BE (3K 8-1 T #E4T Hu i ; 258 A8 B 0 P 1R
BREIEE AN SRR, S R RREEM ATt
FRAZEATEY (A0 BRI , AT TR 2R )5 T W0 55 /N15 Bl sk kitie 2 B
HYTR] Y S BARRE ) o

IR KT Janssens et al. 1986 X5 3CE (3 8-1 FAHAIT) R
14 &3, BS Bemnstein et al. 1981 AP CEAH L I HAE S B
{81 L H A EB A AR B R, ERIEATME, X PR E
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BEMR, I H i TR G B ME S SRR 55 B AUS TR X 53
BEZEMBEZERMME, TUXYUFRE—FRERNER,

04, Bernstein et al. 1981 (BESL)IR X ER B M IEEF
ME——f i B 4L IR AE ML E R CE . INRAR IR EE T AT
R ARIRE M EGRE, KFXRXESHMIEIT 53/
SCEHITHE, N1 AP Bemnstein et al. 1981 XX EZELAR
EH, —MEREEFRRX R CEIR A ER.

FHIAR B, AN A Z 7 A LLEE b2 AR IRE, a0
HRER JCERI Az A “FE RS " SR A “BE RS (BP 1) A9 3 CRaR 2]
MSAE) . MERMEFH—FEILEE , RITPITF AR € X A7
BZEMX 5, B2, — B FEEEE, RATH AT LIXHRUL##1T
K%,

B, A1 IR 3e AR F B, B Bernstein et al. 1981 F5H
XEMNBKER"RBFESHRZIAMERERWY L WE
Bernstein et al AL R E Z R E 2 B TR A ST E D
E5 B4, SENGZ AT X5 BRI CE 5 Janssens et
al. 1986 XZ AW ERENXARN, RITSHEEFENE, BRY
BAVEEH 3 — 2B B FUBRRRE B, il 133X B s SO Z A fE /TS
TR RS B ST ARML

ATHEFRE, RINLAK R TEOTT RBINE RS
o R REES B AR 8.4 FIAK 8.5 REBAX T
BRCER/NIXHEIRERE . BRIEFTA RN S IREES /N
FHLAE, ENRMRETHEZHAT , KA REFE, N
BRINGEEUENEME, MRERMNTEESHHTRAZ
J& , ISR R4y R E A R E AN R, WfE BB E SR

(1) BEASOSRE, BB/ (Van Dricl) TS 55, “7 40 3 405 55 R
B4 TV AR
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3+ 8-2 BJa—F RHAE(E BRI hE &5 Rk AR E B AR
B2 (41X Janssens et al. 1986 U A ERIBE ) o XK
#& Bernstein et al. 1981 X8| H 1M 1L EIK{E

£ 8-2 Janssens et al. 1986 X{EHEHRE M, BT H

ENETRPBESENLEER
I I (I;— I)/I; EAH(%)

BESL 1.59 1.96 23.1
OLS2 0.61 1.12 82.9
WES2 0.84 1.35 59.7
RUS3 0.90 1.35 50.1
MC83 0.54 0.84 55.7
RUS4 0.54 1.17 116.3
GUS4 0.53 0.90 69.1
MA84 0.93 1.44 55.2
TASS 0.30 0.70 133.6
BISS 0.65 1.16 76,9
JA86 % % % % * X X * * X % ¥
HA87 0.74 1.15 55.2
SHS7 0.86 1.25 45.7
KO187 0.38 0.79 108.6
+ KO287 0.44 0.87 98.8
MUSS 0.43 0.83 96.4
KL188 0.28 0.94 230.3

KL288 0.40 0.80 101.6

82 WIS B RET “4EMH p, M g, FLLEL, FERT—
B BATMESRERME 1G] /M) (LUER 1(w,s)FR) , 725
— R E I RAE B R T BRI 4 AR IIE , BRATTAT LARR
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EEYGE (I; — L) AMTHAFERME, BEM—RXESHE
TP A AR AR LA B IR B B e B B, A FE A T 3 B
B IR B AE

ek USRI, RN, FATAT LLK AR B TGR) (LAUE A

I(w) )RR

I(w) = EQi.lOg(q:'./pi.) (8.6)
AR AT HRER N .
I(w,s) = D)D) glog(g;/p3) (8.7)

j=1 1

NEIL [(w) 5 I(w,s) WRFR, BIHEEER:

i 4
I(w,s) = Z q;. Z q;/q. [108(%‘/‘1;. )/(Pij/Pi. ) +log(q;./p; )]

1 J=1
7 4
= I(w) + 20 q: 20 q;/:10g(g;/g: )/ pyi /b;.) (8.8)
1 j=1
Hit, G EakEN.

I(Qij:pi]) I(QI P,) - Zqiqu]/ql 1Og(qu/QI )/(sz/pz )

EE LR ES— ﬁ‘%ﬁ]ﬁ‘]ﬁ'ﬁ?ﬁﬁi BB, FRATTRT LA i8]
/N R ERES —RESHE( ) FTHE, B2,
il n 4E(5 B HEE T LUASHR R 2 4, DRI E W RERI 4
a8 n-(n-DFFHFR,

XA B AE B AR L X B SR E A R E e, B,
TE LR EE T (% Bernstein et al. 1981 RIS /N 4 FfE K
Janssens et al. 1986 3CH X 64370 (T , 3% 8-2 FHISE—4T),
AT LA, (1.96 - 1.57=)0. 37 L4FRI5 B ek R FFisS 3
K 3B AF RS , RN BAR B4 A MRS B A AL
FIME, Bk, B MERERNF R R ENTIRALAR 10 Z H AR,
B2, @Az 8. 8 AMMIN, °] LAEKEH # i+ B & MA A
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HMTIR. ERRARMEX— AT, TR hit R 7R 22 U,
BREEHXEZFERRR,

B2 M EBREATNERERMBA, BEIFNIEE
bR RET, B ASHRRAE A, —BRE T XA S SIRRA S K
BAPIEAR, IREI— ELBE T ORSEHN SRR LU B SRR
BB, () IHRE0E B S X R A W B
(BA)FAFRZFRAERELEFRANHEEE,

B EXHA AN BT — 40, W LA BT (4 SO &
T AT MR B MR B 302 (48 ISR 2ROk 2 UM, SR
FRARIS | 457 F0B | SCAM 7 S SO W A% , AT AT LA BB B RIS 1 4
WERBI AT T H 2, R IR . ZERASHER b FATTRT A3t
BB RN B 8 1 8, IR BN E 2 KRR b — 1
HIEN TREER N B — - EE TR E . 753 SR
o, B LA 24— I BE RS BB 55— Fb 2 R, oA R ik e A
TEFE AT B &8 B AME.

H37 MRS

BEHBERENARN (= 2] qloglq/p)) ERRIA
FRP— A B RAEMER T, RI1SBIRI N THEE. &
SRR, KRB E, BB E RS KA (p=0) WHMHEH
PRI T, EHX— RS B TSRS B E (1)

— MR A M TC B S 7 T AR LA R O£ B,
(BEZRFFR PHRT B TRAOE R, EXHERLT, 2H
AERERNBEXMALMFASHEA, MREEW 0<p<
V/n, B IRGE X T4 U R4 o, NTF 1/n BOER R T

(1) #HBH,ERSEEF 0 og O)FTF,XE p—0 B HIRRIE,
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I,

BB RARMEREET 1/2 BESHRE, fn, R
AR — B ECKs O BB EN 1010, e 2, RATAT A, RATAE
¥ 0 B4R, 1 IR 1 S5 2 R A A R RS S B, 76X
T, RBDK R I A B0 0 B 0.5, SRTH , X R R P J7
BTN TERES AW, MELAE SRS B,

EZRHFH, R BN TFHRETNS M. BRFA"E
BRE AT REKE 2 T H SR B S TR 5 L e IR M 3304 T
B ARR, RIUMRTT L e B R 2 M0 R R, EFER BB 4
BEMEWN G0, BE, EX—1F5E, BN ENZR
n~1T3E no BN, WS — AR BA HBLE SRR 4 1 — A0
W, RATIRBL A A28 LARR 3 MTIARR 4 MER, E)F
WA HeR , AT A RETT, B4 B AR 1 LA L =4
(ERERMER S RELBE, RITW D) ¢ RFSMED 1,7
HRAT4 %5 W B &4 R E TR M BIME B ) B
B, RATRRDE A L AMER =AU TR, TR B F— 4k
IAMEE A E AR AR, XFHER T, ROTTUAX=
MEREEHITITE,

 ETFRMAER, AR AT R ZR B E R T S 2
SERETTREE—R? WRBATUKAT 0 AR FERREY P EE
SR MAERETT, RATIRET LA T RS M 8% . — MEMTTH
“RI LA WS B AT BRI A SRR R T B TR A —
AMERETCE BB M B ERA RN,

B FIRCRN B4 A AR AT AT A R R < B
Sh(BARAS ) IR B B 1 RESE (S4) ki

(1) BRI FETCR A 0 AUFEX BB, AT LAE A 1 3E2:#.%” (Price
1981,5 57 ),
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ST FRAE X2 MBI T, AT, X ARLTE
TESM A O P PR T 5 2 L M O A EL B T 45 1 A S M R 1
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%% 8-3 3| T Janssens et al. 1986 SC/E NG I 4 , HXT T4
A AL SCA IR 108, BER P T 30404k , 4331 1.0
0.5 B4 T HUE R BHERTT. WE=I 5% I LLRA LUE
WL ERAMSHRE B EBIA LR E B A, TR M1
BUF 44 Bernstein et al. 1981 JFFRAIBIINM 2R E B GR G
TEXEENSHASCEM L, 84 89 Bernstein 3CE #i8] H BLAY
BUE N BAK, 1B R 7E AT o, 18 0k 25 43 A S R 7T P s B
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HIRR n=1 n=0.5 (5£4%)-%2%])
(1) (2) (3) (4)

ik n=0 %R

BES1 1.59 1.96 1.57 1.86 -0.10
OL82 0.61 1.12 0.90 1.20 +0.08
WES2 0.84 1.35 1.23 1.36 +0.01
RUS83 0.90 1.35 1.29 1.41 +0.06
MC83 0.54 0.84 0.77 1.07 +0.23
RU84 0.54 1.17 1.10 1.29 +0.12

GU84 0.53 0.90 0.80 0.90 0.00
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HIRR n=1 n=0.5 (3543 -5527%1)
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B n =0 MR

MA84 0.93 1.44 1.36 1.65 +0.21
TA8S 0.30 0.70 0.65 0.82 +0.12
BI85 0.65 1.16 1.02 1.17 +0.01
JA86 * X % % * X X % * * X X * X * ¥ * X ¥ *
HAS87 0.74 1.15 0.98 1.16 +0.01
SH87 0.86 1.25 1.16 1.31 +0.06
KO187 0.38 0.79 0.73 0.92 +0.16
KO287 0.44 0.87 0.73 0.89 +0.02
MUS88 0.43 0.83 0.76 0.89 +0.06
KL188 0.28 0.94 0.82 0.99 +0.05
KL288 0.40 0.80 0.64 0.86 +0.06
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BRATNE SRR EBZ XAHGF (R TSR /P EEE
FiTE ERRRE, B R AT E X /N B E KR EEE) ;7
XEiR,Bernstein et al. 1981 X BE WL E, FEER KRB
R B RRE A MREER, W T RIS B3
R H R BT HF B W A : Janssens et al. 1986 3¢5 Bernstein et al.
1981 ST AR B H B A/NTT , 5 Bernstein et al. 1981 3CE &80
SO B 5 AR LR BT UK/ N R AR — R . FERTA HAt
T, HiSCE 2R, X PR SCELE/N o B ALt A o HfA T
BB CEERL,

2. XAXERE—E

TRARGIF  ERLEOR LN BT, RITE B YR
B SR AL SR A AR (X RS B4R ) BRI OGHR . [H
I, ABEH— LA EARRIBEN FEAN TR, TRKIERS
TS EMNEHZ Y EFERRRZHERE, FIXss5 e
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BEFHA XA WIS X —FE, RS S EFE I AT
ERBAHLE (1), £ 84 5 TN F I Janssens et al.
1986 3C5 Haastert 1987 SCHIHAZE(E BAE , 345 BB iR tH BUSA B H55X
B 5 T HA SO HEAT T Ho8E, BT K 22 AR /4 AL

£ 8-4 Janssens et al. 1986 35 Haastert 1987 X & BHIEE
ERE. EHARASUEERR A%

JANSSENS et al. 1986 HAASTERT 1987
I;(Hee) SERIAS /ARG I (W) SRR 1R
BE81 1.9624 33 59.5 1.7009 27 63.0
OL82 1.1175 40 27.9 1.5715 29 54.2
WES2 1.3456 49 27.5 1.3325 48 27.8
RU83 1.3516 55 24.6 1.5196 47  32.3
MC83 0.8369 2 26.2 1.2841 23 55.8
RU84 1.1711 44 26.6 0.9749 35 27.9
GU84 0.9005 67 13.4 0.9438 52 18.1
MA84 1.4403 42 34.3 1.3783 34 40.5
TA85 0.7042 29 24.3 1.0394 19 54.7
BI85 1.1565 58 19.9 1.3797 38 36.3
JABG * * %% %% % % * % % % 0.9203 60 15.3
HA87 1.1455 60 19.1  x%xxxx % x * % % x
SH87 1.2485 51 24.5 1.7309 34 50.9
KO187 0.7918 56 14.1 1.0519 44 23.9
KO287 0.8740 50 17.5 1.1164 40 27.9
MUS88 0.8349 40 20.9 1.2167 32 38.0
KL188 0.9400 22 42.7 0.7610 25 30.4
KL288 0.7962 27 29.5 0.9760 21 46.5
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