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ABSTRACT

In this paper, we developed an analytical database for scientific innovation using academic
papers (Open Alex) and patent information (from the Japan Patent Office), and analyzed the
career trajectories and productivity of researchers. First, we extracted journal articles from
Open Alex corresponding to the Science Citation Index Expanded (SCIE) of Web of Science,
focusing on the authors who are affiliated with institutions in Japan. Second, we extracted
patent information in which the inventors are listed in Japan as their addresses from the
publicly available information of the Japan Patent Office, and estimated the inventors’
affiliated institutions based on applicant details and other relevant information. Next, we
identified authors and inventors by linking the academic papers with patent information.
Specifically, we employed machine learning to build a model that identifies whether a given

paper and patent were written by the same individual. Cluster analysis was then used to



estimate papers and patents written by the same researcher. We evaluated the results by
using the Grant-in-Aid for Scientific Research Database, which contains both papers and
patent information attributed to the same researchers. The model achieved F1 scores of
96.87% for paper author pairs, 98.71% for patent inventor pairs, and 81.64% for paper
author/patent inventor pairs. Furthermore, using this database, we presented descriptive
statistics on the career length and productivity of each author/inventor. As a result, we
observed an inverted U-shaped relationship between the career length and the number of
published papers for university-affiliated authors, with productivity initially rising and then
declining. However, no clear relationship was observed for company-affiliated authors.
Regarding the number of patent applications, an inverted U-shaped relationship was also

observed for long-career inventors, both in universities and companies.
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K4, (FEFEHRD AT, F—KA0E—~ AL ZRS R CERD 5,  oFRILER% ofE
AR L, $IHEE O id #1EK T 2 1E¥£ % FKIHFEFE (inventor disambiguation) & X U,
B Z ALK ERFFFEHR IC O W TE, KRERREFEEET (USPTO) 23H LT, XKL T3,
HAERFT ZREEDIEEZITo T nZ 25, ko IPDB iIcBWTIFEH L5
HNEEHRIT > T% 7~ (Ikeuchi et. al., 2017; Ikeuchi and Motohashi, 2022)

HARRyic iz, LRIFAE, HFoffintE (PC). HHEEA DL, FHE O TR OME
&% <, Hr 2 FEFFIC 31 2 [FER A RAFE 3 E— AT H 5 08 2 O HIE %
79, COMFRERIBMAEEET A 2M o TIT I 23, #liT — 2 & LTIV T 4 — o068 (]
EDBFRIC I LIZ1EDEBRINTOAVWRAZFOKSL) ZH VT3, Ric,
[Fl—FAERAIC L 2R 70— 7 RER L T, EREOET VI X o THH X N2 R 5
FRT T ORI -FHHAFELEOEREA T, 2722 ) v 72X > TERRZFEPHIC X
AREFICEIT AEEARIT - 72 GEllic oW TliZ. Ikeuchi and Motohashi, 2022 &), #i¢
k@ IPDB I BT, Z ORHRS O N KFaFFEHE © 1D 47 [A 2k [F 4 <A —pr /@ i&BE o
ACEEIERE Bk, FEE - BHAFEEREZIT > T&

SRIOEEICE WX, ThE TO X5 IKHRAEHI - CEEHRE O~y F v 7w
5 2 BT o TR, FCGER LRIFHE O % FIRFICIT 5 © & Tl o
BT 2 1B R TTETHEEL 2, BAEET VOV 237 X — 2D 5 b HLFFEH
T GEEH) . HEALT GEEEEREAT) K ORHE ok kK T (EErEk
BAAFR, EPT) ICDo W TR A OEMAFIFFIRETH 5, Frat oHdli 28 (IPC 435) 1311 4
DFIICHIE L R\, E OEHONFHLUEZH VW2 2 & & LTwa, BRI,
L - FEF O TR Embedding R 7 P LD 2 4 VELE CHEOEEEZIK Y . MiEx
I CRIFONBETHEINEIPDRTA =R T EI L LT 5, 22 THRLINELE
RizowTid, BHFE T — 2 X — R IR & T 2 R R OGS DR R IE R & D%
AEMEREERBEL T, ZOFHBAEETH 5,

T T TRER E B T — Z LI TR R 72 RIS R & SROUER D 5 B RIFE R OE
BOEMBHRICDH DT — X2 TH D, 7=, FEFFICOWTHBEE, I 2w T HRE
251990 FELARED b DICRRIE L 72 BT, HFERGTLOFKAFE R IEZDRZ[ICT LT 7 Xy b
DN DO F % &t 7 — 2 IR L 7o FraFFEBAE 12 18,181,590 0 RfaT X FAE Hifr 0 7
— R HiCEE 1L 7,688,517 RO X FEFHALDOT — X 2 pINR L x0Tz,

FrdF R L i CEE QR — NP OREIR, T— 2 DEHER~y F v 7% REL T35
HHREETH L, COTrERTIE, FLT A2 2HOTHAEIT — 2 %2EKT 5, &
RIVIC T, FRFRAE R, MoCEHE L. 2 L CRRFRIAE LsEH O T AL
a—-FEHET 2, 2NODRTICH L, Ao —BE-CHTEERE 0 —BUE 7 & 0 LT R



I NEERL, A—AMELZHET 272000827 H 25,

RIZ, 29 AR ) Y IFFEEZHCT, 2hbpra— FEE— A7V —FichF 5, 7
TARY VI DREERED L0, KREAICLE 70y v 7R T, ERFANERE v
Tl a— 7O~ AVEDTHERE FHIT 2, ki, FRIFERICHEOWT 7 724
V7 RATO, B AYEE SREICRET %,

COFHEOREZ, ML L2 T — %€y P ERWCORAEL, FE, HEE, F1 2
a7 R EOEECIHI T 5, CIC K D FRIFRAE LI EE O T — X RHAE L. 4 /X
— 2 a VORKEETIET 37200 F — X N — AR ARE L 72 5, LIT <3, FiiFRmE
EHCGEE DRl NP FE 5 720 O T FIE % FEIC 3 3,

3.1. L7 A= L& ERENT — % DVEK

3.1.1. B OHET T — 2 OFERL (L3 — F 7 #iff)

T — 2 DIERKIC T, FrFRFE LR EEDOL a - FEXTICLHERAT 2, MLLT
Fo— L REOFRHE K OEH ZFE— AW, LHIORL 2L 7 4 — L OFEHF R EH 15
ANeT2, UTD3 20T OHT — 2 2IERT %,

® FRFRMAE - FriFRHEOXT

® i EL - MCEHEDONT

® FRFRMHE LESCEHEDONT

B, LT A4 — L0 2000 F~2012 FFOEFERDO T — X ICEDWTERT 5, bR
F— R HPEERGCIC AL T e A kL 2 Eo, BBUEE oK ik & HIAARE oK
LDMABRDLEELT A — Lt Lz, LT A — LD TR E R L W (T 5~ HHSE
EoRnit e L oladbe) 138, BEISVWEEZOLNDE, —J7, LT A — LMY
L T2 EHMT — 2D v TAY A4 PN b, 22T, FEERLE 2000 7 5H%
DREZBRIE L2 2 A, Y IAFA X0 3 FtEx T 5 &M IULIERERME T+
LIEMDBHR SN2, v TAH A4 XD 3 THUET, B2 LWL T 42— L0%
AT L L,

BASHIIC X, FFaFREIHE O~ 7 RUERSCEEFH O T IC oW INBSEE 2 2 L2 L 10 #F
AT ottt foflaGbe, FFREE LMXETEOTICOoOWTUIHIBEE R Z 2 1
18 LU T DL 4 DA EDLEEL T A — L L ERL THOWAEET — 2 & L =0 WriE R
FRATLZEE Lz, BT — 2 ICHE TN DIFFEFRHE O T 13 2,792,494 1, FisCEE
DT L 92,338 1F, KrEFRAE L EFHE DT 130,290 FTH 5, Pk, [H—APD~<
7 (LT A= L0 —8T 2 =7) LRADORT (LT 42— L5 L En=T) oA
Kol XHICHEL WD (&CorfERflatabE 2R AYOXT OEGIEFIC
KEL 22720, WA~ \PORTOEEFELL 25 X5, FINYOXT IZIIERIHhH L
72)6



3.1.2. 7722 ) v 7HOEANT — 2% DIEAL

7 I ARY) v ZOHEENT — 21k, WBBEEAZ L Z N 10 R T ot L oflatbe
DLT A—L%SOMHRIE L HRCEEZEDT — 225, —H., 77 2% Y v 73K
M R FRHE R RCEE D RO T — 2 Tlihl, PohrLORLTIA— VS
(ZTayv*xv ) LEF—2Icf LT, 20 CRI—AYD 70— 723 2 B &
Nb, 2D, FBORRZEHO 7V —7 I LT, NF v 2L GEAMEEICR S L)
B TAR)VITDETADFERKMINAN=ANG A =R —DF 2 ==V T RRETH B,
Z T, WahRO T — 2 Z W THEE SN RGEICE I N AR AN O K4 DRI 4
DANBOBIICHE D CT, LT A —L %I — Y T3 8T, 7 5RAXY v 7 HOHI
7T — 2 EER L 72,

1,446 NDV 7 3 — L% oFRrRIAE R ORXEE O T — 2 2 BT —2 &L LTHW
2, 2D b, FHFOHRIZ 1,210 4., X D& 98 4., FiF & i Ol ff% oD% 138
HThHote, b, BT — XICETNBFERETIE 8,366 1. &I 2,273 TH 57z,

3.2. Similarity Vector DJE#

La— N7 OE—WZHET 572010, K27 Ixt U CHEEE R 27 b v (Similarity Vector)
RIERT b5, TOXT FiciE, ARTO—EE, FrEEEo—BE, HEFEHO-BE LR L,
EROBHLEEELEEN 2, BEIITTLIT O X 5 28 e v,

® KRt - FraF 7T

H[EFEIHHE D K44 Jaccard fR%X

IPC 7 7 % (3 #1) : Jaccard {%#X

IPC %727 7% (4H7) : Jaccard {R%K

HFEA (NID - CID) : Jaccard {%%k

FIRE OO HEA (NID - CID) : ftf& 23527 2 —0, 3 115 D& 23 A
—0.5, FrlgE——1

FAF AT AT O B =1 — (58 + 3,000km)

> BEESC 300 RIT DRI 2 4 B

v vV V V V V

[
;a‘i%

ST

HFEF DA + Jaccard FREL

FriEsekkBs (NID) : Jaccard f2%
FEORE R O et =1 — (BE#fE =+ 3,000km)
WESESC 2 300 RICO 3 ERIAD 29 4 HLE

YV V V V
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p=(1{{3
=

CER )T

FrAT L FFEIAR - SCEEE O K4 ¢ Jaccard fREL

FrarBREA - SCEH O FTEHEES (NID) : Jaccard 24X

FHF OFTIESE D KA - PrfEFES (NID) : Jaccard {#%X
FERRFFERT - PrE AR T et = 1 — (FE#E - 3,000km) O A fE
WEEESL 300 RITOIMEEII D 24 4 B

vV VYV VYV %

T ZC.Jaccard fpf & 13 2 DO EEOHPE LR ITIEETH Y U TDO X I ICEELEI NS,
B A - B D Jaccard [f#= (A & B DEFELDEFHK) ~ (A & B DFIES DEFH)

¥ 7z, NID I [NISTEP K% - 2NHIHER & & | o#%B9 ID, CID I3 [NISTEP {34 e |
DEFEID 23T,

3.3. La— FRT7HNOHET — % & A7z [F— APtk 2 HE 5 % 5584 (Classifier) @
FEROTFEDRER
UTo3o0~x7Zlic, R—AYEzHES 2720 DpfiteizFtEH I 5,
o FiEFREWIE - FarEHEZEO~T
& GWGEH - MMLEEHEDRT
o RFFREIIE L EE ORT

fEfiie L7z 3 TONHEEGRTH %,
& NAN—RNFTA—R—TLDFE
>  Gaussian Naive Bayes (GNB)
> BRI (LDA)
> ARG (QDA)
@ NAN—RNFTRA—R—BHYDFik
> Random Forest
> AdaBoost (Adaptive Boosting)
>  Gradient Boosting
> XGBoost (eXtreme Gradient Boosting)

DGO ANANX=NFG X —=2DF 2 —=v7iClt, K DERERAEICX 27 v X L3 —
FERBHL7Z, &7 — 2%V 2 EERREFRED 25 2 720, AT — % 2 b EERAMTE L
e 3TTHED—EY v INTF a—= v T %75 5 i HIZEMRGE X500 Bl D 7 v X 24— F
IO, RIEIICTF 2 —= v XN A =3 F X = R B TN T — 2 & T2y
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IH 7,

SYFERR OEPIEHE & L Cld, WERRERfE KA L 7\ ROC-AUC &3 %, KSRl 72 9
DOWGEEH T — Z XA T — 2 L FERIC 10%F—AL FT7 7 FLTHEWELT d— L0k
T—2tT 5,

K 1 IIMGEEA 7 — 2 1C0 3 2 2B O R E IR DR 2 m 37, iR e L <, 3HEEHD 7 —
ZDWTNIZEBWTDH XGBoost DRGE R D H W FEH & 7r o 72,

K1 L7 F—LEROWRIEAT — X ic X 2 R OMELLE : ROC-AUC
KPFEXEE EFET FKAERT

GNB 89.82% 96.22% 98.23%
LDA 89.27% 97.27% 98.94%
QDA 51.99% 96.08% 98.26%
RandomForest 98.28% 99.33% 99.59%
AdaBoost 99.22% 99.36% 99.77%
GradientBoost 98.70% 99.35% 99.68%
XGBoost 99.42% 99.46% 99.92%

304, BT — 22\ AR )V IFEORERE AT A—ZDF a—=v 7
27 AR v rEERE LT, 77 745#iE (Graph Partitioning) & U° DBSCAN o Fi
ERETL, BT — 2 AW CERBEAFIEL XTA =X 2@ RT 25, cnick Y, F—AY
EEULIN—T RGBT b, ML L2 722 ) v 7OFkIF, UTeEHTH D,
& UITNEE (NI RA=2 1 Ty EDOHRSZODT =& %4 FHIOHERHH)
> Connected Components (CC) : 3%/ — FofEhL
> Label Propagation - NetworkX (LP-Net) : 7 ~U{niitik (fEd 2%/ — Fic 7
% i)
>  Greedy Modularity Maximization (GMM) : € =27V 74 {58 (Z/ 722N
v Y OEIG) Kt
® DBSCAN
> NFA—R
< R (p) ZEHEE (D) BT B0 3 207 —2 24 THlOFEH (a) -
d=In(1/p"a)
S epsi VT AR —HEERT B R (eps)
< min_samples : 7 7 A X —Dg/NT — ZEUT 1 ICEE
< metric="precomputed' : FEEE{ T E AT —2 LT 5

12



L7 A—LHRODHET — R CTRIA—R % Fa—=v/T5, 7T—XX4 7T L DR
Bl X7 A —x & LCRBfbd 2, sHIEHER FI Xa72Hws (7 72A2Y v 707k
DI IHERBE % RD 20D 5 7-0), K2ITRT LI, K% e LT LP-Net DF5fE

Db E rolz,

K2 77AZY) v IFHEOBEFN L : RKF1 X227

Fi& F1 score

LP-Net 99.21%
CcC 98.73%
DBSCAN 98.72%
GMM 97.03%

3.5. K&IcX 3270 —7451F (Blocking)
HEMRA A L2720, TTRLICLE>TLa—F2 70— 035 (Fay F v
7o THNICEY, FLAHTIZFRFOLa— FOAREZNRICHUEFEZITY)Z BN TE S,

3.6. FHFEADHEEEA VL a3 — FXTOE—AYETDH 3 HERDTH
FEFEAONEEREHNT, HLa—FXT7ICN L CERI—AYETH 2R T+ 3,
ik, F—APTHBEEERE T 2 RET 3,

3.7. THIMEREH /-2 922 v 7

TR A I, La—Fa2 2922 v 7L, A— AWLHWIns 7L —7F%2IBK
T2, 207 FAXY XY FREFREHE LICEE OF— AN SR ICRE T 5
LM TE B,

BB, RRBIC, 77 —RA A= LB Y A LDPELNRVIRCEE IC OV —
By 7my 7o CcoTRRERZEE L. TR 95%LA LCh2ikd THIRER D
W7 T RAR—ITKED T 2,

K3 IRBNAFRTFRAE LWLEEOR - APEOBN O REETRL T2,
25,477,918 tFOFFEF R UG T — 2 5 b AEFT 3,229,025 NDOFIAE R OFEH A S
726
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£ 3. FErRYE L SCEE OR— AP0 FBA Db R

TG — L 77—=X
] - - % — L,
an e i w- 320
= A La—F La—F N
v )L
La—F# (B#F+3H) 25477918 25444380 24,989,363 455,026 33,529
——n 5
L= I BRADK 1,425,143 1,425,143 970,117 455,026
(7avys#)
RAESNs 725 —H 3,229,025 3,229,025 2,773,999 455,026
17RvyoHB)0
T 55 28— 2260 7200 7% .
= — — |
1022R2—H7-YD 7.890 7.880 9.008 1.000

FHL - R

3.8. MREE 7 — & % v 72 K5 D WGk

BRI, MY LT — &2y F 2HWT, DHEGBORBELZREET 3, BEOfEE L
LC. ¥/ (Precision). F¥IZE (Recall). F1 227 4 ¥ 23 3,

LT A — LR O BEER 7 — 2 1z . BHFE HSk o MEER 7 — & 1o 3 2 RS A 5T
i 72, 4 1T BRI BRI O R 2 R LT3, k. REFFOF — Zico
WTHFE— A TH 2T LFA— IR =T DHERF—IC 2 L 5 IRk 200 Fi
DF — X R MEER I L2, LT % — 2RO MG 7 — £ 122w Clt ROC-AUC %
PR-AUC 2% 99%LA b, F1 227 % 96%LL E & IEWICEWREE 2R LT\ 5, RIFE sk
DF = RIZONTIFPLRREMEL Y, R L EHEo~T e LTid, F1 a7
1% 88.75% & 90%% Flal> T3, FFic, FHIE (Recall) 2% 86.65% &fK< > T3,
FERESENIH & HOCEH L 5 BIOMEIO 7 — 212 5 3 F— AW O BRI A — 0 7
— RICB T B LR L WS CH B L EL NG,

Kic, # 5 ARG Y 7 A2 Y ¥ 7 OBOBIIC D ORI R ORI 7 — 4 %
Rl CHEIE % A L K55 C b 20 T, R HOR O BRAEAT 7 — 2 10 & £ 2 R F I
1% 18,257 . HURGEMCEUIE 481,233 CTH B, =T ICHB T HHEHEIL F1 2 2 7 2% 98.41%
LIEFICHOHEARL T 5, 2720, RAHLFEO~TICOWTE, F1 2374
81.64% & FEIEDME C 72 > T\ 3, Hic, FFK (Recall) 13 70% % Flal>TLE > T3,
N, AYIEFE—DORTE RS # oS b 215 RAE L CEE LAY TH
BB CHUMLCLE-CVE T —2 3 HOHECHELTHWEZ 2R LTS, O
¥ h. bW Splitting =7 —A% AL TWBZ Eick 5,

14



R 4. YERORIAT — 2 icN T 2HE

T—X FPAERLTORT EEHERLTDORT HEPAE L FEORT
DFERR XGBoost XGBoost XGBoost
REEART — & L7x—L R#fE L T7x—L Mg L7x—L BEE
N 310,278 58,368 10,260 4,000,000 3,366 443,002
ROC-AUC 99.93%  98.00% 99.46% 98.24% 99.42% 94.82%
PR-AUC 99.92%  98.41% 99.41% 98.63% 99.45% 95.83%
=AFlLXa7 99.32%  94.21% 97.48% 95.15% 96.83% 88.75%
(BB HEXEE) 32.53% 55.23% 46.65% 70.86% 38.04% 16.45%
Precision 98.92%  96.49% 96.25% 97.05% 96.43% 90.94%
Recall 99.72%  92.03% 98.74% 93.32% 97.23% 86.65%
Accuracy 99.32%  94.34% 97.44% 95.24% 96.79% 89.01%
Splitting error 0.28% 7.97% 1.26% 6.68% 2.77% 13.35%
Lumping error 1.09% 3.35% 3.85% 2.84% 3.60% 8.63%
£5. 772A2) vV 7EORFEBEROKRIEA T — % OREE

Recall Precision F1 score

XA 97.89% 98.93% 98.41%

FRAERLTDORT 94.09% 99.82% 96.87%

EERLTORT 98.49% 98.94% 98.71%

FREELEEORY 69.99% 97.94% 81.64%

Z @ X 57 Splitting =7 —DJRNICIE 2 DDOA[EEN A H 5, FERLICIEZ Ty v 7
RCThELITT7— (0T WV EBRADOKILPNIGER T 2 =7 —) LFE—OEFERH ZFFD
7y JWNTOREMKROI 7 7AX2 ) v IRICAEL 227 —Th b, £ 2T, WFDARENE
R T 2720, FHFEHROMGEEH 7 — 2 D 5 b, LFERA D —BL T3 =T ICRE L
T —R2ICEBWTHEZRIET 2 LK 6 DX )RR ho7-, HEERLOKILWNDI
W —Z2Tld, FHZE (Recall) 1% 95.37%., F1 2273 96%LL & b HicEmnkEE
HHrT bbb

PLED S, FHE L EFZHDRT D Splitting T 7 — [FEFEK A ORGP IICEITER L <
W3EEZONDG, EEICHRALTARS L, FHFEHROMREIIH T — % Lainéﬁﬂn%
48,333 AD 5B 2%ICH 725 969 NI B W CTRIEFFHE & UG EEH O RiB K4 oKW
NHH D LD 0T, RBRADRILW KT ZHIGIC OIS HOFETDH 5,
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F6. A—7 vy 7N (EFBRELHP—B) ORTICBTIBE
Recall Precision F1 score

T 98.53%  98.93% 98.73%
FEAFERI LT DT 94.95%  99.82% 97.32%
EERLDORY 98.60%  98.94% 98.77%
FERE EEEDONRT 95.37%  97.94% 96.64%

4. WFEE £ A THIERC - FERFo R

HifE COMEEIC X o TRFARHF LM XEE DR — ANVMEEHBHI L 72T — %2 v M %&
F VT R ZE3E 237600 U CHIRE S N7 RPN L 72 3R 2 TR L L T HE R
T DXL, HOMEZFEDOF X VTORIRL T A 794 7 v TOEEMICO W TREIC
EitT 28T, T RICABRERP RV HEZET 5,

4.1. FEEFEL - BCEK

BN, FRFRIAE L asCES OF— APMEZ 30 L Cif%e® ID (CID) 247K b
— NI 592 2 LB TESTREBIC O W CTHERR T 5, X 3 ITFFFT. fi XN Z N2\ T
DRFRINOHERL % 7R L 72 FraF OFBISCHRE T, 2001 £ 33.6 Jitkk v —2 & LT X Dk
A L. 2017 E1213 16.9 JifE L 2001 FEOFED TR > T B, HAD RFFHIFEFR
122001 4ED 43.9 Jitk R v —2 & LTHA LT3, 2001 LU 3B - 5008 i) L
TW3ZEiE, ~7uotifEghmd KL w3 eEZLNS, —J7, @ TiE 1990 FE D
2 HtEA 5 2021 4ED 8.7 ifE £ C 4 LA BTN L 72, Open Alex ~ O i sCINEFE A B A
LTW3 -0 EmL-zbneE2 6035,

LE vl p & LRSS
350,000

300,000
250,000
200,000
150,000

100,000

50,000 I

16



KU, WHFEE ID B 5 S W= WF5e8 23R U 7= REar s U 2 iR 9 5, ] 7 1CRrir -
AL T NOURE BRI T L <. ZNICES T 2 E LR LT, WH5e3 ID 2315
INWFEHE 323 HTAD I BT, FEFO A Cai XU ¥ r Td 25 E 13K 217 A

(67%) BV BLZF2/3%i® 3, Bl¥ e CiHlid 2H58# 13 93 HA (29%). *f
LD HBWEE L 13 TN (1 4.1%) 7257z, FFaF - 5L & I 100 fF% 8 2 2
FeHIX 109 AfFET 5,

B, SRIOMRFEBAIFERIC X 2 &, EH & ORFFFHIEE O R A fE 1L 19,936 £,
A D BOKAEIE 1,556 77 o 72 GLREIFFFE2 £ 5 2 13EfE L T e\ Whole count O
B0 o FraFHEEA 1,000 fRLAE T H 20FFEE 1 35 AL 5l 1,000 fELA ETH 2 WH5eE
X 6 ANETET %, FERTHIFEAEL. SXEPHRRTH 2R EDRLEA Vv X2 —F v FET
MRLTH 2L, FERICEBR TR L IR ELFET 5 2 L 2R L T2,

RT. I - WL TTREE

L Total %
0 1 2-5 6-10 11-20 | 21-50 | 51-100 | 101-

0 -| 469,528 291,403] 73,571| 46,709] 33,037| 10,333| 3,896 928,477| 28.8%

1 924,892]  7,406]  9,669]  4,597| 4,234  4,482] 1,830 899] 958,009] 29.7%

2-5 671,823]  8,307]  9,159]  4,387]  4.329] 5,272] 2.587|  1554] 707.418] 21.9%
iij 6-10 227,744|  4,819] 4,023] 1,605] 1,538] 1,975 1,223 758] 243,685] 7.5%
& [11-20 167,614] 5,348 4,381 1,413 1,203] 1,350 981 703| 182,993 5.7%

21-50 125,861]  6,597] 5,901 1,712]  1,225] 1,183 740 668] 143,887] 4.5%

51-100 38,054]  3,034] 3,333 1,008 721 540 223 233 47,146] 1.5%

101- 13,068]  1,298] 1,549 563 399 297 137 109]  17.410] 0.5%

Total | 2,169,046] 506,337| 329,418] 88,856] 60,358 48,136] 18,054]  8,820] 3,229,025] 100%

% 67.2%|  15.7%|  10.2% 2.8% 1.9% 1.5% 0.6% 0.3% 100%

4.2. i@k L v 7 £ —

R L 7= & 502, BiF7 — 2 ic2owClid, NISTEP K2 - ARHERE 4 #%E & NISTEP 1
TR WAL ICHE L T W T w3, NISTEP (¥4 HETLFENRICK > T
mROHIEEAD % 72, NISTEP KB ID (NID) A5 TEX T3 Di3FEHEL a2 —FD
2HbD61.3%TH S, —/7. LT — X, £F OpenAlex 2> bl L 72 SCIE X 55w D
HCEEBIEROENVPHA T 2EFEELZREL. U T2EEL AL LV 25T
NTHEIY LT, NISTEP K% - RBEA TR ZER L 2d 02T, Lkdio
T, HAZEHE OFFEIEREIC 2T, NISTEP #E5 ID (NID) 2813189 _TDL a—Fic
IG5 T&E T3 (99.7%), %7z NISTEP K% - AHIBBEA FERIC 3B 0+ 7 2 —1H#H b
NERE T3, £ 8 BFEMEHLEZT—RICONWT 7 X —T L Ok - oL a—
FERL7ZHDTH B,
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£ 8. WHFEE X FTBMABHEAL DR - WX DL 2 — P&

s 8— rEr X I8 —RHE FEr X

L:EN KR 65,306| 4,043,983
2:ESEHRYE 0 43
S ETEEFEMER 63 11,921
4 RYIKREF 5,129 466,884
5:AMEHKE 0 371
6 AV EHFEMER 0 325 KREE 88,385 6,067,274
7. RS RIF R 661 34,125
HZ2RIEA 17,121 0
12: 807 K% 105| 1,504,435
13:FASTFEHARSE 0 5,131
14: 3037 SEE MK 0 56
8:E DR 2,695 68,656
9:E I ERFENE 40,260 594,995 EWE 45,277 844,457
10:3t175 A L F A OHEE] 2,322 180,806
15: 24 12,646,976 272,069 E=n 12,646,976 272,069
16:FFEFEGE 28,148 216,749 o,
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