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FABRECFE2Z2ECLELD L LT, HEAOGEGEHF DM E T 2 (ZEN T ISR D 5,
ZDtz®, DL A - WEBBEO A kb SaE T hH 27 S AN« 7T AL T2 b (Chemical
Abstracts, CA) P ZH\»C, MROKFEOERGH T GiCEiEl) 2H~TE7,

LOEOEEHE D, MPEOFRD 3 VIt v ¥ — DM E, ERFDONEGER LR &
ZHNERMZ HETw 5, SEREZI0E RS MBEFEHZ XD, BLwbDLEkhoTE R,
HEHEICB W TOHFIRFARTH D, BLWRATHIAHE S NS Kk 912k o7, TpsETH FHlO
1oL LT, E&, EBNHGETH 27— X—R (DB) #H Wit & AN FIE»%H
INbEIHITkoT,

BIECADIAM I & BIHER) 7 — % X — 2 (DB) & LT, ISI#:DDB#E?, Science Citation Index (SCI),
Social Sciences Citation Index (SSCI), Arts & Humanities Citation Index (AHCI) 73% 0, Z D9 bk
IZSCHIF AARIARDDBA DT, L XHE N2, ZODBIFEED LD 52 WIFHLEEDH %
bORMNRIZ, GIMEIC X 2 MEEEN & v ) RE (BOE) S0Pz 17> T 213#DBT
Hb, —1, CAIZT XV IMMUERIT-o T B HET, HEEEICHS THIKS 2175 < O SCHRINE
ZfiT>CWADBTH %, DBRERDARIE, UKD L L LT, DBOFEHICKE {IKET DT,
ZD2ODDBDAERDKG 179, KAl 23 FEM S 12 BifE, DBOKREZ FHMid, HARRFAR
DRl % WIEI2FT ) 72 D—fREHAEL 20 LS,

1. 72AIW - PTRANS 7 hZAVWRERBRICOWT

RANCCAZ TR MR ORFZORCAEEEORER 2 £ 1ITRT, 2 IUZ20024E I FIfT
NGB, T 7b b X EEED,000%2 8 2 7237TIRD Y A FTH 5, 2002FEI1CFHEH LD,
200441 7 — bt 2 4T - 7356, X3 THIR S % X 9 12 Z ORIEICHET S SR Ek DY £ 72
ATV E7DTH S, MV EICCAREERICFA U o279 &, WRSUREBDE T Tldd
DML CTEY, FISHIPEROEED T TwE 2 L2 fAbE 5%,

£ 1 ORHY ORI, KAMED by ZICHEADME L Tw5 2 &, 7 HADKEDE
REELDE Y 7T VI 8KV A TR ZDFE FHNTWE I ETH S, +y 7T VITHED
HHERBAD, S54RI TN - ALy PHRBEEZWRINL 722 itk D RESMPOTEY 7
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A%, WHERDADPEORYESKRE CHMAETED, RKACHHA FEFHEETL 2 IEM&A) D
RRUC ATz E v R 5,

®1 HROXZPOMIEENE (CA, 2002)

JIEL 7 R E5E2 (&
1 L 5N Japan 3,551
2 SER Japan 2,955
3 N TN Japan 2,936
4 Harvard Univ USA 2,868
5 B[N Japan 2,476
6 THIHER China 1,968
7 JUHR Japan 1,757
8 R TR Japan 1,633
9 B[R I3IEUN Japan 1,624
10 F1EVN Japan 1,566
11 B3 PN China 1,526
12 WK China 1,449
13 Univ Michigan-Ann Arbor USA 1,442
14 Johns Hopkins Univ USA 1,415
15 Stanford Univ USA 1,409
16 Imperial Coll UK 1,342
17 Univ Pennsylvania USA 1,333
18 Univ Cambridge UK 1,331
19 UC-Berkeley USA 1,328

20 Univ Wisconsin-Madison USA 1,324
21 UCLA USA 1,317
22 Univ Washington (Seattle) USA 1,314
23 Moscow MVLomonosov State Univ Russia 1,301
24 Univ Toronto Canada 1,299
25 VAZBIN Korea 1,293
26 Cornell Univ USA 1,277
27 Univ Oxford UK 1,254
28 Pennsylvania State Univ USA 1,252
29 MIT USA 1,245
30 Univ Florida USA 1,222
31 Univ Sao Paulo Brazil 1,152
32 Univ Illinois-Urbana Champaign USA 1,109
33 Ohio State Univ USA 1,090
34 UC-San Diego USA 1,058
35 UC-Davis USA 1,040
36 Yale Univ USA 1,022
37 ETH Switzerland 1,010
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FERERE L w2 8, AR L FRROBEEVFIAE XN 2 IS E TR, RERED
ERDPEENL 9, RSB TRHIFEEHI O 15T H 2 CEEEOM M s s £ 25
TH D, £z, FEFFFNHMICHE 2 ERIMDBR L 725,

2. FIEMTRICOWVWT

De Solla Pricel¥CA% % 19604 £ THAX, 154 TR, FHA6% &\ 9 MBI 2 MR L
Tw3 (Price, 1963), FA I ZDHDT—% & LT, 19404EDIEDCADFRSIE % 30T L 72, 454
I TOREIF I RARMEOHETIA L, Z2DOBMINICIEL, 28%7b Esh? 2R L Tw 3.
Z 2T, % 01970 20024F D324E M D 2V & SR &b 72, K 1 ki K% 7% el 2 4 PN BTy
REBHO R (EEE) 13V =7 DFEORWET 77 Th s, 7—F ZiEM (BI5kE LB
B TEML, Z0ARlERD 5 LRRIZELERY psko sh s,
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H1 HROBIXBEOEFEL (CA, 1970-2002)

1 OBMERIZ29% 2, HIFBERTHEDOR—2ATH 2, BIEDHALEDH B DR
I, Priced B L 72— 2 X D H20%E B Tw 2, SHO#MRIE, F121970-20024E D32
ERNCEHT 2, LE2S>T, 20 129%, &\ EHMEEEE L 72 5,

AR L CHEORSEMEEZRDZ L, 7AVHIF29% & %%, ZORRIEH DY =7
(20024FHE, 21%) SRV DS H Y TH B, HAIZA8% & PriceDftiic—3 L, £ ¥V A132.1%
ERRME, hENZT0ERAD & FsCHER D AMIRIIN L Tw» 2 0T, MBI EL% Ry 581
FELBETERZRD 2 L117% Ik 5, ZOMITBEEFALMETHZ, I—10 v RTIERARAL ¥
D8S5UBHE L, HKTIZT I NDT1%DHILD,
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BINRE, sicpFensd, 7AVA, AXVR, FAY, 79V RAEHAAD S AFEIFTRGE
HEEIC A S, 246 5 AEORSE = TIFT0FD40% 10> 594, 95FITI1E60% IS L 7243, %
D, BE, 7727k EOEBINREO SRR EI ORI, BEDED Y = T &
10%f% & LTws, ZHUdZEMPOHM AR L, TESEEE0 I u—NYE—var, LEZS
N5, ISICHAWT LT, HEFETHPNLWXEICRET 2L, TO5AEDY = 7IXT0H
B60% 55 U D U D E10%E L TETWw 5, GBI SHt ST BEBH 523, EHINEE
PRI 7 P92 e, ZOED by 7ORYEDE THEHENO S VTR X 2 H LIRY, ZOPM
B E U CRERER XML KA S GO ZIHO 2 X H I b HfEX N3,

3. KFOFHmXIBME

PEO X ) IS WAL Z R LETY, ML eR Lz RERNRE 2 &, KA 7Z S
DI AR ZA L2 R T, LT, WNET vy b ip o FEOFHSHIMENRETE 5,
Ne N— 2T RAPRDRNRZ G T 2, FEZRET 2 RADHMHEZ RO K2 %K 2 108
T TN DBt Z DEDINIRDETH 5, HEICH H 5 £ 912 FA 7 I FHE— D 19914 DLk
TENIATE U 72 19814 BAKE, v s 713y M BRI D SRS A 75 < 75 - 7 19934 URE D PP hl=K 2
Feolo, ZNUADEIZE W TZW TN 1970-2002F D TH %,

&2 BEOKRNWAZORIEME

Kt FOCHEINE, %
IN—=N— K 3.8 (29
S UN 40 (4.8)
VNI PN 40 (2.1)
NERENIIN 44 (1.9) =
2R EER 42 (29)
Justk 174 (11.7) ==
VAV %N 126 (11.7)
AT TK 8.0 (0.0) =
2NN 41 (3.3)
ETH 6.6 (3.5)

#1991-20024E D1y
#%1981-20024F D11
#3%1993-20024F D142

0> 7 %R BIMERERERE O KA IZ4% HIERICEP L TR D, HRZ2RET 2 KD IEMFE
FIEIE4 % EVZ D, HERDLO%IEE T TH Y, G EEEO MR TTOHERERL S A D v
TEMERL TV 2EEZEMTITVE, HAZBROT, %< DEIZARE XD S EDHSCHINED
DMEH» o 72, R, F—u v ROELICZOMIHHC H ot 32— v SIRERHEE K
NSO REMERH 2 L b VAZ ) THh D, HRDREDGHSHIMHEIZ T L T 2 DHERHE
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Thbh, ENTLZa =YY= a v EARREKEA TS EVWZ S,

TR E DO RE S EOFEMEL D b 2> TED, ILRRD17T%HIZ, BRE DV LI,
Z DB I HETEERFEDOHRAIMEA TS Z L DWBEL RERbDEEZONS, 1, &
FINREOREHIRAG T T EEETIEIHADO by 77V =T A 217 L TE D, 5%D
7rua—nN)E¥— 3 vOiERPEEE <,

4. MRDPEFEREFNE

CATIZF X% 5 2D RTINS T LT\ 5b, 2D 5 D2DMESEIZ DT, Hiflfi Tiin L
TR 7 m Y 2T B OFSURER (1970-20024E) #7502 £ 3 1SR T,

R3 MRADPBICLIR/RNEERDER

W a SCAEPEMEDIEINTE, %
AL 3.5
AL 0.8
[ sk 2.8
JE AL 3.5
YRl - R - b 24

BM=29% 22 2 0L, A LIS FED 25 TH B, 2D 2HIRGED 5 IR
CEDSHCSCEREME R MIE T 2 Eick D, BlAIE, N—N=FREATA AL« A7 =D LT
HENTWE, N—N— FRK, XF 4 HhN « A7 —)VHEK, XF 1AL« A7 — L Z2EOEE
FDIDERLIOD2TH D, FXIFEZEZELT T 27002 RTHd ) =7 e L
7o WERBPLEE TEAN=N=FRDOFTRA T4 AL+ 27 = & Z2NRDHNOES DI FEDT
LTy, 0EMRBLEICAD EAF 4 AL « A7 = LD KRE L, ZRUNOFSDOMHL
DFSCEFERZ R T L9 187, TNDFAKREOEHMBOBEK EAZL I %, ZOMEAIET X
VA TIREAE T, EEDT X ) A DA OFEERGR S = 7IEEE D, 20029 I i3 FE O
CAPERRLD60% I ATV S, ZHUFIR TR EVEIETH 5,

WD 70, AT 4 H)N « R —=)VZFKilknwh) 7 4 IV T REN—7 L —KOREZLL S A
KNZR LT W, TOERIBRIEGSCEEETT AV AD by 77 5 72 [ D 80ERIT id /N — 3= F
RIZANEIL, N=N—=F DX T4 A« A7 =NV DEFLEGNPRE MO 7Z0FERB TR E
SNTLE>7, CORIEL LV SHAMERNZ I TH2DI1E, XTFT4 AN A7 —VZ2K>T
WRWIZ EIZMA, NFEDOH) 74NV THMEINICL 2MBA Yy FOdEEFEZ NS,
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5. SCI (Science Citation Index) ICDWT

ISIfE D 7 — % X— 2 (DB) SCID19914E R % 43T L 72 #ti 1%, 230,4640F DD ER LD 9 593 % 2
DIWFEDXERTH %, ISHEDTEE L THEXHIRP 5\ LIFELEBER T2 b0 L H D,
CONHEICE D ODBL h bEVHEHEER LTI DEEZSNS, bARAICCADINIEED
PERERIZT5% & SCI & D 20% MR ETH 2, FHANICH 2 & Vil D13%, TED28%, HHED53%
A, HA - SIKGEED605% b3\ T 27, IRERS 8D EEIPE S T 2 B3 STk S 1

SEED AN TSCHI20RETH 2 DIcf L, CAIF2000E ., SiEICZ2NZNDDBDHE A D%
I BN TV S,

SCID XA D 9 & T/ b DIFF X, F#HE%EE, L% —, /— b, Editorial Material, L & a2 —
D62TH5, CADTEL S DIFFKL, FrifF, L a—, &k BfEsE, A, HiEo
THTH 5, SCUTITFERF & EFDI R DR E VR 5, CA, SCIWTNDDB b i X ik
ETHEE DS,

SCI X CADMZE T DM II R E C B 2, CAIZAALY, GFE &1, IoH, P - i -
SIINLED 5 32 X 51Xy L, 2R T80ICrI T b, LA L, SCITIEMEE T a—FEL
TED, AX-takr2 &0 72030 LTED, 2% 6T LHCAOTHIZ L\, T
DI-OWETIZH 528, 20024ESEDSCUT IR S NG XD a — F 2L T, CAICPERTHE
LRGN Bk - WE B O G SUIARG S DORIN0% % o 72, T D50% I Ao TR wiakll,
Ber, VoG, HE, EECR, R - EE, G, e, MEE Sk Lk, R BN
DHTH 2, BE¥ERBEIHIZZNZNIERDY% E5%DY = T EFHEHTED, TONDH 55
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BCAICHIEREINE D5, BE L ZSCIHEFHD60% DHLIZCAICLES I N T b LEEZ NS,

6. CAESCIE DX

2 ODDB, CALSCUFFFEDRLE 2 2 LIFRCH SN TV S, CAIRLY: - (L E LB DODBT,
YrE B o SCHk 2 JAFEIIC P8R L TR D, BB L7z X 95 Bk T 2425 b 5w, —J7, SCIZ
SIHE O EEERSGEICK D IAA T, HEEE O AARAT I OREZ PR L T2, ZowviThn
DDBZ W76, MEBHWICAERT 200 MBICKEL THE LR S,

M B3I SIS BT 298k SR R L7, #EOWEREOZE X SHIELTED, CAZIZ
1ESCID80% © D LHRZ 8L TV B, A7 2 & Th 525, SCIO CHRIDERIF1983EEH 5 TH
Z2DIRL, FARTEZNUHIOT—FHRENT WS, Lo 7T, 20044FICDBEZMERL TH
CDORED20EE DR LANEME NG L) 2 ETH D, ZOFRFDEETITHL » HOME
O (19914EE) BEET B I L 2BRT 3, ZOENIBCATRPRAREL, Z0dAFHTIIR
Pro7T—42 & LT L 722002 S DFE R 2 W w3,
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MEDRIBIRZ S SICFE L C ERNC W72 D34T, SCID I SCHREUZ X g 2 CAD SCHERE D
BT H 5, hiE, HABBUETSREREHC X 2 XEROL VWETH 20T, HlEE HAD KD
LTl 253, MHBIFR%0.91 & Mi# X R W ELGIBIRICH 2, M2 SE3E D SCHRD AICIRE § 5
&, MBIREU099 &1 EL, HfilZ2 R ERIC T X TOREDEBESR LT %,
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K4 SCI&ECADWERERIEL (2002)

B THERE L 72 & 9 IS SCIDPESCR D60 % W EBHHTH O, I 5 IR i EEE O BRI
b, VEHBLEDO R AR I ESE RIZ BRI C L2 B2 5 L, hoigintr L DB
HEDLRWEFZZ 6ND, 9 ThiuE, CAOWIRRE % b > THARERBIKRDOFFEIEEE
D RMWFHM I TTRE & VW 2 K .

HARER RO E ERONT T 2BBICZD 2 20DBO VTN EZH VLR E D, 1) 5IHED
FOHEEEZ B A TIEC 578, WEEETEL N R E BRI, ARREOMSES % K-> DB, 2)
HARIERD 6 BIRER 5o 2 082 2IEHEL, »oARRESEE v 7 0 Tldd 2 2B
DIEVDBD, WITNBHMICH > MEREZIELL G »ICk D IRESI NG, HEHOHPERML
VR, SCIZSHARRIAROMCEEEZIEL K XD LT3 D ThHIUE, CALZNLFEBREDH
XL T2 7 B WEREIIR I NI L W) RTH S, ThdL, HARETHEL NLTYH,
DB DMR D TR S, CADT—4% % b > CHARER RO B OB %R &
5EV)RTH D,

BANZDB% M\ 72 3T IEDBORHBICHKAE T 5 2 L 248 L 7223, [FBRIC T(ASIHEAMK 9 MEGE),
80005 DINFRIE, ALKD346%, Vi —a v h42% &, WCK7Z T TIENEL ok b, Hig, K
FEHBIIZ 5 %, HARDHEEEIZMVI605E, HRICL T2 % E %%, HlzE, ISIOT—% X—RIC
A TV L XERDOHPTOHADY = 7T %% HROBEEEI O > = 7 & 2 Uf, HEED
TUCRA I KIETH > TARERIE B VDS, DREVROEFEERZ L TES, (0, 1999),
EREMI N Tw 3, BAREESE S u— VIt B 284, T HFTEW O 8 Kot
SE\le B, ISIHE D FH AR AEEREE LB TITED,000TH D, Z N HWCKFEDI0% Lii-> T 5
&, BB O EKAERML Cwb XIS, AXF, ¥FH, ANy, FALTRED
L OHARANAEE O HBERE N TV ERE, N TADBDhroTw5, 518, IOV
THEEMH OB FICKEREED LR 2 v b Y X4 (HEESETR) 23HZ D, KRWICIEE
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SNZMUEH 2 H DD, WER LMt BT A B A OREBR 2 5 138k 0 Th 5 (B,
2004) .5 L) ZEDF R LRV,

7. BEXEOEELMICOWT

SRR, R AABEOM S, EBRE I HOHE D & EEEOEH A — MBIV 2 > TE T
5, Iz, 77V ARHETEICIZOERED X ) IS Tw 52, HARKASTD
FSCICBE LT, SEEEM A AS19704E 020 % 557> 5 2002412 1394% 1S3 L T B,

—MICEEBS (7% A ME) CREREHHS, JaENEL TN DETITH A9, END¥E
2GS WHETEBENDSREA 2 EIE ETEEIE b <, RHEERIC X 25 GEO T bR S T2 D3
BRTH %,
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M5 HAEDOKFOFHNEEXR (CA, 2003FE, 144K)

Tex BEBENY —F 2L — 3 VSR LIESGEICHEK 2 2 T 22 b > T 28, BIR
FEITHS I D, HRDRKFIARIZOWT, CAPEBER SO TGER (S—k v MR 2R L%
OB 5Y Th B,

FOSCHB00LL F O % bR < &, FSCEEEDO RO R EICE LT, (RIFEDHEIE (80%)
ZRLTWS, EYIFHAEOWXTH Y, EHANOWIIGERT TH 5. FH S DI O T
b, HAFESRZTATVS, HE0EHD I & LT0IIIEENI VS 2 LiE, HADUZEKIED
SV THEHNIBILETHD, INSEZYDIHETTREEMZHL 52 2 Lid, WHDhb Db,
TROERHZHFOTTH 2L, HARDEMKMEIZSCIOM SR T EOEHRZ R/ L Twb &
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WZ k9, TORICEHL TR EZHET BT 2DBE LT, CAIZWTWS EnwZ 5,

8. FXEEN LEFRER GDPL DA

PR BIDIREED 1 D ThH 2 CEEEZME L T, RSO R Y 2 —2HEHLTER, Ih
RIS & OBIfR %, ZNETNOMEOMBIRREZE L TS, 20024 D& E DOGDPIZH
%, wXAPEEE 70y P LOMM 6 TH S, MiE ORI BB (5 iz 5 ERER) 2K
L THBEZ RO ZAEE, GDPSKE LT AU A EHAR, ZHUTX ¥ aWBERHRO T HIChE LT
WhAFXVR, P4y, as 7, B F FIEasCAEEESE IR E (IRLTW 5, 7 7 I1ZGDPIZ,
A F T L LAEERICEE DB H D 29 TH S, &b, FHXDO 70y FIESCIDGH X Z v 7
73, CAZ T HRARDF R ZEH TS,
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B6 SCERX#EGDP (HH5FED40 +EH)

¥ 6 DFHBIREEUX0.97 £ v 9 B WEIE STV 5, ORI ERSCERENE L 2 DEOGDP E O
HHCHROHIBIRIR S H 2 Z L 2R L T3, ISICHENTH>TH, %A S 2DORRBEGROEE
ZRRT2b0 bt 22T, EbOHPRENNICENTW S D, HHEABIRZZ I THIET L <
HBEMMHAV, 72T, 2002EE DA EMICH L, GDPOIERE 19997 520034 £ T3 ¥
7R OMBIRB DO LA Z R THRIDODR A TH B, U FHL TRz R 2EH s
T, FIFHAMBIN A R TR & e o 7, MR L 72 #iPE T L, 20034EEEOGDPIC K L TIROAEZ R L,
ASCEEE DL DOBICGDPYZ L (HB) ¥2Lwzz)Ths, 58, CAZHAVTHHEERIC
20034EEE DA & 2 B SR Z TV B,
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=4 2002FEDSCIM IR EEFEEGDPE DIEE
GDP4EE 1999 2000 2001 2002 2003
MBI 0.96 0.96 0.96 0.97 0.98

ZZ 703 TR E O R E L CENEREDBD RS ) D, TGDPOE A 72 7 DRI & D3 2.
FSCEDSEEMT %) OOV TNLPEZ NS EREL, (FEOFHEIIRECRL LD, 20
TY) ZNZFNDEN DO THHARIULTSCEEN EGDP L ORISR A S OMBEAEL 2 TH 5 9
L0 PHTH B, HHLICRZE U 2 I TUR, BEELE 2 h o FEEALICHEBIZ B ©
BRINTH S 5, T2 OFED 5 IFZEHI BN HERLE SN0 2 5HOMEL L,
Il ST CINEBRERET 2 L A ZBROBIOTFEEZ FRT 2 DD TIE RV, GiHHk
NOMHBREZME 7\,

9. ¥&&

DD HINFE (1970-20024F) 1%, 712.9% 3 & Price D L 72:4.6% X h A L TE T 3,
C DML E &k Z23ETREDOWME R T,

TRAXYA, AXY A, HAL EPrice®7 L 7 HICUE IR THEHER) &, ZhoBfEol
=z RS TEIMEE, © 2206 5,

BINFRERERE 2 KT 2 X 9 RUERFEOM O 4 %HiH & R D2.9% % LAl % fif
ZARLTn5,

HhlE, SHEZ £10% %82 5 EEINERE T, H R SCEAM L TE Y, 2o
WE 2 & PriceDS R L 72 MBI ITREEIC A D, EHI CGRITHIEIY) BINREZ & 3,

SR PEME D B BRI AENE T, R AR LR HALAE D 2 4y B o BN DS E#2.9% % it
A T3, 027K D 5 WIFEDGRCEEEZE (RO EICR B,

BN A [ ) HKRSEAA 5 A EDFL Y = 7IFIEMRBLE L DD LI Tw b, ZHids
ML DikE, THSHED 7 a—"YE—r a v OMlfi2RR L TWw 5, SBROREHRIC
EHSN S,

CADT =8 RX—RITi%, WH - L EFT OB L Tk, JEEEDANORERE R Z b &9
TEHMEMDTORXZHEEL TVWELEEZLNDE, TOEENS, CAIRTEIHERHL TV
% & 9 BRI % it e T wDBE WA %,

SCID 6 HNIWE - (LB CTH D, CALDWEIN TV B LEEIONDS, S HICEHED
CA L SCIDWERBOMBDIRE 2> 5, CADKRK I HABA2EO EIEZHA TV 3
ZE ot
HAD b v 7OMEKFEOFRLOPFERITE L 2XT80%TH 1, HEMIC b HEHELHHEA T
W, EINIIREB 2 0 E LT, BEREZMERIL Tw 2 2 g5, DK ROt
1ZSCITIEAAIRETH 5,
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SCID 7' — & WRgie # 1L, RFHI - A G0 e 7v s =7~ Ofith)z2EHe 7,
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1) k%, 21,314,6508 F (2002.12817E, STNE L), 19074ELARE (7,6007FF219074E LG O G
Pk, CASOHPLD ),

2) SCHREL SCI, 18,149,884, SSCI, 2,933,6211F, AHCI, 24724550 (2004.9 1181, NACSIS
HPL D), win b, 19834DARE,

3) EHBIORFAEIZL VI, 7XAYA18, HAS, A XV A, hE3 LhoTwD, fslAmEE
Z500LL EE T2 L1450, 7 A Y A58, HA2L, HEHI3, £ XV AL, FA4v8, F—
ALIVT, ATVY, hFFAERD,

4) 194552 5 20024F £ T OSBRI O BN I1Z4EL9% TdH > 72, T 3UFPriceDEIZ 1F1F—3L
T3, WMETHEOMMETH S,

5) IRl 2 AR E L e 22 ARSI § 5, fE8E W ) RiBIE R e e, KD IEREIC LR
XRG4 %l % D2 DIRGRIC BT 2R ERFR L b DTk 5,

6) Priceldi LB % Z DM E TORMBE TR > T 503, FR%2 K0 2B 2 T Ul o315
¥EBCcH s, oW WER), MO (BEER) OwvT i LT Z oy
FRCIEDERE G2 %, MAWDTINT =8 DENDBKEL RZ 2R 035 5,

7) 20024EBIHET H T DEAEIZ81% T, SCID6% & H H15% K\,

8) 1983-20024FE D V¥ 1%79.1%, FEHERAZIZ21%TH 5,

9) WFEOHIGDORELIE TERETIREL BVDT, BRIID203FEDT—5 & Lk,
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Research Assessment for Natural Science

Takuya HONDA"®
Tominaga KEII"*

The world position of Japanese universities in the field of research provides a topic of interest. We have
examined the productivities of major world universities over a period of more than 20 years by using the
database (DB) of Chemical Abstracts (CA). The analytical results depend on what DB is used and on the
search conditions. Therefore, differences between alternative DB’s are also discussed.

Productivity may be influenced by local and world economic conditions. De Solla Price had checked the
variations in numbers of scientific papers issued between 1900 and 1960 in the world by using CA, Physics
Abstracts, etc., and confirmed an exponential annual increase of 4.6%, i.e., doubling in every 15 years. Over
the period 1940 to 2002 also by using CA we confirmed a similar exponential increase but the annual rate in
the latter half of this period (1970-2002) had fallen to a rather mild rate of 2.9% i.e., doubling in every 24
years.

The annual rates of growth for countries can be divided into two groups. (1) “Average rate countries” such
as USA, UK, France, and Japan, which show rates close to the average annual rate for the world; and (2) “High
rate countries”, such as China and Korea, which show average annual rates of about twice the world average.
The leading universities of the “average rate countries” show rates of around 4%, close to the value obtained
by Price and higher than the world average.

Among the categories of papers in CA, biochemistry and applied chemistry show the biggest increases in
annual rates of over 2.9%. Those countries and universities that are strong in these two sections show the
highest rates (e.g. Harvard University). In contrast, non-medical universities show lower increases of rates, e.g.
UC Berkeley, which shows a non-increasing rate after the mid 1990s.

The share of papers from 5 countries, Japan, USA, UK, Germany and France, which are “average rate
countries”, decreases after 1995. This decrease may indicate the dispersion of “Centers of Learning”
accompanying globalization of higher education. Therefore we should take particular note of changes in
behavior over recent years.

CA is one of the biggest scientific databases and gathers literature data concerned with chemistry and
materials science as widely as possible. Another typical and big database is Science Citation Index (SCI),
which lists articles in all categories of natural and physical science. According to our comparison between
CA and SCI, CA includes around 60% of the SCI data and lists 1.5 times the number of papers in its fields.

The two show good correlation with each other, both in the total numbers of publications and in the numbers
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at country level. Therefore, CA is believed to be as good a database for measuring the research activity for
natural science as is SCI. The major difference between the two is whether non-English literature is included.
SCI, it is often pointed out, has a tendency to make western and North American journals more important as
sources. This leads to the conclusion that the contributions from Japan amount to only 7% of the academic
papers issued in the world.

Most Japanese researchers tend to publish their studies in English. The proportion of English language
papers from Japan increases year by year in a way similar to those in other non-English language countries.
However, the CA database reveals that the top Japanese research universities maintain uniform proportions of
papers written in Japanese and English: in 2002, they still retained 20% of their papers in Japanese. This fact
is considered to reflect that keeping the native language is still an important factor in sustaining their culture
and domestic activities. The SCI cannot indicate such factors so that CA can be regarded as providing a better

database to elucidate the complete range of scientific activities.



