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Abstract

This paper reports on our efforts to develop a system for Dynamic Early—warning by Learning to
Predict High Impact-Researchers (DELPHI-R) on a trial basis. We attempted to analyze a model
that connects information on KAKENHI (Grants—in—Aid for Scientific Research) projects with patent
and scientific article information and predicts future research performance, based on current and
past information. For researchers who received the KAKENHI project between 2000 and 2009, we
utilize a machine learning method to predict the top 10% of KAKENHI budget from 2010 to 2019
based on the status of research projects up to 2009, the number of collaborative researchers, and
patent/paper information. Finally, we estimate a model, and thus, we obtained high prediction
accuracy (ROC-AUC of validation data was 93%) to detect the researchers with top 10% budget
and the presence or absence of highly cited papers (HCP).
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1.1 AEMENER-BH

KIAERAE TIL, £I1THHZE Weis—Jacobson Q021 TIRESN-EEHF XD ERHABRHI AT A
(DELPHI: Dynamic Early-warning by Learning to Predict High Impact) ZFAL T, &N X 5—Ht
REZRHBRE I 52 X T L (DELPHI-Researcher) B9 %,

1 [EAWHER TS E ELT= Weis—Jacobson 2021)D AT ET ILDMEETRLTLVS, Weis—
Jacobson (202)IEH DFMX M HIRESNI-FRHDIWNIERD T AN HIR 5 FRICEITEZ
DFXDTZEE (W AE)EZFRTHIETILERELTVS, EARBICIK. 422 D/N\A4A4 T4/
U—EEDHERMEEIC 1980 F~2019 FITURERSNT= 780 HDHIXEF M REL TS, TR
DRRETDHRIXDEBEDIBIZELTIE., BXDSIARYET—DIZH T 5FEEEDON T
S5ICABMMXENAAVINIMNRXEERL. BREEND 4 FEFTORRRADT—RIZELT
HRDGS 5 FRDEFRTNAAININRX LRI EINEFRTIHIETILEHEL TS,
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Afiiliations.

Weis—Jacobson 202)IZHEWVTFRIAVTULSERBAZE I, HKA/IXDEEDBEDRX
DS AHBOZTOEMER ., EZDBEDHIXDEELED/NTURAERT h-index DIKEL
ZTOEAL. BEMXMDBEHSIN-HEDOHES | B EHEZT DEMBERA® h-index ELV\oT=FRX - &
FB-HEOFETHY., FE5IARYEN T = EHFBRYRNT VU DIEEZMA TS (R 1), Weis—
Jacobson (2021)Tl&, YR T —VE1E%RALEHELTMA D LT, FRRBEDEELGR LN
REonhfLmiflL TS,
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Table 1| Features used in machine learning-based early-warning system

Category  Variable

Description

Paper

Author

Journal

Network

Citations per paper
A Citations per paper
Citations per year
Maximum citations

Rank citations per year
Total citations

A Total citations

Total papers

A Total papers
Citations

Adopters

Author age

h-index

A h-index

Recent coauthors

A Mean journal citations per paper

Mean journal citations per paper
A Mean journal h-index
Mean journal h-index

Mean journal maximum citations
Mean journal rank citations per paper

Mean A journal total papers
Total journals

Mean journal total papers
Learned network embedding

Time-rescaled node centrality
Unweighted PageRank
Weighted PageRank

Mean number of citations per paper for papers the author has published
Change in the mean number of citations per paper for the author over the preceding 2 years
Average number of citations per year for papers the author has published

Maximum number of citations a paper has received out of all the papers the author has currently
published

Rank of the author among all other authors in terms of mean citations per year
Number of citations author has received

Change in the total number of citations for the author over the preceding 2 years
Total number of papers published by the author

Change in the total number of papers over the proceeding 2 years

Citations collected in the current year

MNumber of unique citing authors in the current year

Number of years since the year of publication of the author’s first paper

Author’s h-index

Change in the author’s h-index over the past 2 years

Number of coauthors the author has had in the current and immediately preceding year

Two-year change in the mean number of citations per paper of the journals the author has
published in

Mean number of citations per paper for the journals the author has published in
Two-year change in the mean h-index for the journals the author has published in
Mean h-index for the journals the author has published in

Mean of the maximum number of citations any paper published in a journal has received for each
journal the author has published in

Rank of journal in which the author has published, as determined by the mean number of citations
per paper

Change in the mean of the total number of papers published in journals the author has published in
Total number of journals published in by the author

Mean of the total number of papers published in journals the author has published in

Unsupervised embedding of local network structure calculated via application of the node2vec
algorithm on the citation graph

Time-balanced network centrality calculated using the full citation network
PageRank score of author, calculated on the unweighted coauthorship network
PageRank score of author, calculated on the weighted coauthorship network

1.2

HEMERDTE

AR TlE Weis—Jacobson (2021)M5F R EL TSR X TIEL L FENAA NI NEHE R
RE4EHAETAREEOBLHEEDRRANZEBIBLIC AT LORARERAITT 5. /N 1128
J MR E (Researcher) D R HARAN D E LK CTIDELPHI-R | EMES, DTt RIL TR F AR E Bh
REET—2R—X ] (JSPS/NI) S H L1= 2000~2009 FEICHERARELLIIHEHIE
FLELTHMETOD I OMRIRSNARE LT D, TNOOHEEIZHUFR R VIFEFIHER
ZHEHELTOICAWS, BRSXUE##IE OurResearch #t ME(E TR L TULVAOpenAlex(0A) 1'%
AW SBXDEELHREELZRAEFTEHEAZ AV TERT D, 1FFE RIS ERTAH
EERBELTOAIP NTURNT —IR—X PLEHFTOMEFTFO—E4 Y oO0—K9—E XI(C
FERET—HIEFAV  BTFORAELAREZRL RUMREOMEEBELSFOHEA
DIEREF—IEHT D, BH. AXEBFLIFIRBAEOEGIIHAE PITRZZE O LAMRE

" OpenAlex [CDWWTOEMIFZLIT® URL #SBaN =L\, https://openalex.org/
2IP INTURT—EAR—=XIZDWVTOHFMIZLLT O URL 25 BEN LY,
https://www.iip.or.jp/patentdb/
PEEFO—ES Y O—RY—ERITDOVTOFMIZLLTO URL S BINT=LY,
https://www.jpo.go.jp/system/laws/sesaku/data/download.html
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E 2 SFICALST—A0EE

R 2EAAERTHMCAVDIEHDO—ELZRLTWNS. T, FROXMRET DHWEHALT IS
22%HY. 1 DHEIE2010~2019 FEICHARKRELLTSEL-RAE PJ OREHEENT
10%IZA>TVNANENERTFI—ZEE (t10p_fund pi 1019).2 DHEIEL 2010~2019 FEE DLy
7 1% Highly Cited Paper (HCP) DB %R 2 I—Z # (her1p 09) T#H D, HCP (X Clarivate 1
DERICLIA ST, BRH-BEETHEIREA M T x%DHHXEMT x%D HCPIEERL
THMIZAWLS,

HCP &9 DR S EFIZIL Open Alex 28175 Concept I Level-0 ELTERESNTLNS
LUT®D 19 5% A=,

1. Mathematics
Physics

3. Chemistry
4. Biology
5. Medicine
6. Materials science
7. Engineering
8. Computer science
9. Geology
10. Geography
11. Environmental science
12. Psychology
13. Business
14. Economics
15. Political science
16. Sociology
17. History
18. Philosophy
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FRICAVWSERAZE L 2009 FEUFICAFRIGELGRT—252 A5, EFZEEORVHEAHN
AREDFEDNIA—TUVRIZESKIGFHEEZ A DN EINT H=OI. FITEBETHEH
&L T, 2000~2009 EEDEFEE (R XLEDHLEFKPART-HER/R O OFREERIIZI—EH
(firm_0009) ZINZ TWLVS, F DD ZEH(E Weis—Jacobson (2021)2SZEELTULVS, T, Weis—
Jacobson QO2NIZHEWTFAREDR LADFEDKEMN >FzRYET—hILEEERUTRY
FO—O LD EZH>HT PRI (node2vec) EEHTLND, Tz, KU T—I L EDEE
ELT. 3 DDRERMIGIEETHHBEE NI ML FILME (eigenvector_centrality) | BTl E
(betweeness centrality) , R—52 % (pagerank) #ZFNENALNBIEET S,

® 2 WAV ZEHO—%

B4 TE e

2010~2019 EEICHIRAREXE & L TSE L -RITE P OFRECH 58
tlp_fund pi 1019 i _ .

by 7 1% (BERBRZE%)

2010~2019 EEICHIRAFXE & L TEE L -RIE P) O#REEH 58
t10p_fund pi 1019 . . 5

by 7 10% (ARERABZZR)

2010~2019 EED b v 7 1%®D Highly Cited Paper (HCP) &
herlp 09 - o

& (HERERE 0

2010~2019 £E D b v 7 10%D Highly Cited Paper (HCP) ®&
her10p 09 - o

7 (ERBAE )

2000~2009 EE DEFEE (DFE & OHRFEPES - £FHO
firm 0009

- P =F::i

2010 FER R COMERBRER WO TRAEPI ICSEL THDL
age 10 . N

DIFBEL)

2000~2009 EEICHIRAFE & L TEE L -RIE P) O#RECH 58
t10p_fund_pi_0009 .

vy 710%
nproj_pi_0009 2000~2009 FEICHHFRAEKE & L TSE L 1R E PI &
nproj_co 0009 2000~2009 FEICHRDIEE & L TSE L 7-RIHTE PI £

2000~2009 EEICHIRAFE & L TEE L -RIE P) O#RECH 58
Infund_pi_0009 5

DI

2000~2009 FEE ICHIRHIBE & L TEE L 7-RIfE Pl OfREC D48
Infund co 0009 .

DI
npat_0009 2000~2009 1 HFE L 72 [
npap_0009 2000~2009 FE 1 HAR L 75308




herlp 09 2009 FFERE R TOy 7 1%HCP DA H&

her10p_09 2009 FFERE R TOR 7 10%HCP DF &
npap_toplp 09 2009 FEER S CTOR T 1%HCP DO
npap_top10p_09 2009 H R L CORY T 10%HCP DF
hindex_09 2009 4F I U COMFFEHE D h-index
nco_0009 2000~2009 FE(CSME L 7- B E PJ O HRAFTER

2000~2009 FE ICHRMAEE & L CSE L 7R E P 0 HEERFFR
nco_pi_0009 5

B

2000~2009 FEDORAE P] HEHFTX Y FT—7 DEBRT b
eigenvector_centrality .

fLE
betweenness_centrality | 2000~2009 FE D FAE PJ HEAFT R v b 7T — 7 OENFOME
pagerank 2000~2009 FEORIAE P] HEARX A Y b T =0 DR=T 527

2000~2009 F£E D node2vec IZ & » TEZR S N5 RIFE p) HEF
Ty b7 =0 LOMNBOREEE H L HTHEERIIR (64 XT)

node2vec

AWICAVDETILFODRATAYIEIGETIVESUR L TALRALD 2 BEEFAWND, S5
L DAL RAMIEH DR REEZRIEETES-OFARENTOOLNDIETILTHIR
. EROBRIVEHETHD, —H. AR TAVIEIRETIVIESUR L TAL AN FRIEE
FLEM. BROBRLBEATHIHIELSIA) YR H D,

F=. DHTRRIE 2000~2009 FEICHABRREHSVDIESHARSEELLTRBEICETRIRSN
12129142 ZOAREFETHY . SO EBEAITHELIZ 715%ZETIILOZEEBICAWVSIIEHRT
—RELTHW. BYD 25% % FRIFEEDRIIADT—2ELTHWS,

® IIEAIREROHAREDNSL., 2009 FEFTODYT 1%HCP DE R DHAREREZD
%D 10 £ ThyT 1%HCP ZBIHE LI-HAR B EZDEIEERLTLVS, 2009 FEFTIThY
7T 1%HCP Z8IHL TW\AAEREHK 3,111 ATHY. ZDHED 10 £RMThyT 1%HCP ZEIH
L=t &L 3,466 A THo1=, 2009 FEFETIZhyT 1%HCP #EBIHL-HEE DI 30% 1 Z
DED 10 ERTHEHBEL ThyT 1%HCP #BIHE L TLVS, F1=. 2009 FEF R THHTRIBE
ZHEBLTHD 10 ELIRNDEFOHEE 70,621 ZIZRETHE. FD55 1,112 AAS 2009 FEFE
FTIZhy T 1%HCP Z2E8IHLTHY. 2010~2019 FEE by T 1%HCP #BIHL=DI% 308 & T
H5.

& 3 bv7 1%HCP DIEE

2010~2019 FEIZ
by 7 1%HCP &
)
N %
ES 7N L 126,016 2,572 2.0%

200 FE T
Dhky7 1% &Ef
HCP
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oY) 3,111 894 28.7%

At 129,127 3,466 2.7%
. mL 69,509 1,422 2.0%
TRERELN
»Y 1,112 308 27.7%
10 EUF ——
B 70,621 1,730 2.4%

& 413 2000~2009 FERU 2010~2019 FEDRAEEFTLELYT 10%DHAEREHEZTD
BEERLTWS, BT ILERTIL 2000~2009 FEEIZFH A EEBLENY T 10%IZASTINVS
MREIL 12917 B THY . FTDS5H 45%(2H1-5 5815 BHNZFDED 10 EETLRAEESBEE
by 10% |2 KL TA-TULVS, —A. 2000~2009 FEIZR A EEFEENT 10%IZASTL
75N 7,136 B TIEZDHED 10 FRETHAEESEENY T 10%IC AR H L 6.1%&E%E>TLY
b, CNHDEEFMOTRAEZEBLTHS 10 ELUHNDOEFHEE TLHLRE#RTH S,

£ 4 FAIBE/EANT 10%DHEE

2010~2019 FE D

2000~2009 & e
R EESE Y

EoREES &5

: 7 10%
by 7 10% —
NEL %
s L 116,210 7,136 6.1%
DR Y 12,917 5,815 45.0%
= 129,127 12,951 10.0%
AL 68,494 4441  6.5%
TREREHK
Y 2,127 1,091 51.3%
10 £LLF -
&t 70,621 5,632 7.8%

R SICHUTILEERDEBR#HE. R 6 (THUTILEEROERBDORBEZEHBERLTNS,
B.FHERDORK 16, & 17, K 18 [ZHAWICAWN =Y ITHUTIL O #fEtERL TS,

® 5 ROAEERH (B TIL2E)

3 N ) YR R/ME wNIE

tlp_fund pi 1019 129,127 0.0100 0.0995 0.0000 1.0000
t10p_fund pi_0009 129,127 0.1003 0.3004 0.0000 1.0000
herlp 1019 129,127 0.0268 0.1616 0.0000 1.0000
her10p 1019 129,127 0.1393 0.3463 0.0000 1.0000
age 10 129,127 11.0501 7.3553 1.0000 25.0000
t10p_fund pi_0009 129,127 0.1000 0.3000 0.0000 1.0000
tlp_fund_pi 0009 129,127 0.0100 0.0995 0.0000 1.0000
nproj_pi_ 0009 129,127 1.4878 1.6190 0.0000 25.0000
nproj_co_0009 129,127 1.7992 2.2958 0.0000 56.0000
Infund_pi_0009 129,127 4.7975 3.0675 0.0000 13.1959
Infund_co_0009 129,127 5.3713 3.5116 0.0000 13.5363
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npat_0009
npap_0009
herlp 09
her10p 09
npap_toplp 09

npap_top10p_09

hindex 09
nco_0009
nco_pi_0009
firm_0009

eigenvector centrality
betweenness_centrality

pagerank
node2vec vl
node2vec v2
node2vec v3
node2vec v4
node2vec_v5
node2vec v6
node2vec v7
node2vec v8
node2vec v9
node2vec v10
node2vec vll
node2vec v12
node2vec v13
node2vec vl14
node2vec v15
node2vec v16
node2vec v17
node2vec v18
node2vec v19
node2vec v20
node2vec v21
node2vec v22
node2vec v23
node2vec v24
node2vec v25
node2vec v26
node2vec v27
node2vec v28
node2vec v29
node2vec v30
node2vec v31
node2vec v32
node2vec v33

129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127
129,127

0.7855
5.2809
0.0241
0.1229
0.0433
0.4574
1.4122
6.2920
1.3901
0.1181
0.0000
0.0000
0.0000
0.0812
-0.6035
-0.4766
0.1049
0.1685
-0.1740
-0.0658
-0.4464
-0.4162
-0.0507
0.6260
-0.0001
0.1986
-0.4296
-0.1785
-0.0898
-0.1487
-0.2114
0.0956
0.6731
0.0529
0.5365
-0.1645
-0.5290
0.1327
-0.0019
-0.7725
0.4267
-0.1419
0.1327
0.4141
-0.3209
-0.1277
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5.0167
15.3150
0.1533
0.3283
0.4232
2.2211
3.3826
7.6278
2.6717
0.3227
0.0028
0.0002
0.0000
0.5852
0.5800
0.5898
0.5164
0.5144
0.5220
0.5751
0.5545
0.5857
0.5128
0.5898
0.4966
0.5243
0.5575
0.5049
0.5294
0.5403
0.5291
0.5291
0.5805
0.5359
0.5762
0.5240
0.5640
0.5302
0.5143
0.6306
0.5540
0.5013
0.5099
0.5692
0.5452
0.5053

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
-2.4519
-3.4423
-3.2972
-2.2290
-2.2282
-2.6525
-2.5508
-3.0698
-2.9005
-2.3590
-1.3171
-2.4715
-2.1284
-3.0263
-2.5956
-2.4564
-2.9284
-3.1128
-2.2786
-1.3164
-2.5554
-1.6413
-2.4926
-3.2105
-2.2442
-2.1722
-3.7800
-1.8807
-2.7095
-2.2448
-1.6267
-3.0547
-2.6092

316.0000
768.0000
1.0000
1.0000
54.0000
152.0000
65.0000
167.0000
54.0000
1.0000
0.5140
0.0157
0.0001
2.6459
1.3844
2.0679
2.3335
2.7564
2.2374
2.3970
2.0794
1.8006
2.3642
3.5888
2.5712
2.5832
1.7134
2.0505
1.9939
2.3611
1.9287
2.5105
3.8462
2.2730
3.2702
1.9815
1.4337
2.6653
2.5573
1.1278
3.0860
2.0950
2.8839
3.3762
1.8496
2.2263



node2vec_v34 129,127 0.2775 0.6094 -2.0444 3.2219
node2vec_v35 129,127 -0.2337 0.5173 -2.9094 1.9662
node2vec_v36 129,127 -0.2154 0.5363 -3.0963 1.9941
node2vec _v37 129,127 -0.1363 0.5214 -2.5035 2.0356
node2vec v38 129,127 -0.3711 0.5598 -3.2397 1.7670
node2vec_v39 129,127 -0.0825 0.5128 -2.5738 2.0709
node2vec_v40 129,127 0.3615 0.5489 -2.1121 2.8202
node2vec v4l 129,127 0.6749 0.5959 -1.2734 3.1549
node2vec _v42 129,127 0.2352 0.5537 -1.9540 2.9153
node2vec_v43 129,127 0.0512 0.5202 -2.1753 2.5402
node2vec_v44 129,127 -0.2638 0.5285 -3.0546 1.8711
node2vec_v45 129,127 -0.3994 0.5406 -3.1413 1.7425
node2vec_v46 129,127 0.1182 0.5179 -2.4605 2.3470
node2vec_v47 129,127 -0.0478 0.5510 -2.4696 2.3778
node2vec v48 129,127 -0.1537 0.5566 -2.8159 2.1909
node2vec_v49 129,127 0.1508 0.5191 -1.9581 2.6690
node2vec_v50 129,127 -0.0972 0.5081 -2.8055 2.1979
node2vec v51 129,127 0.1842 0.5226 -1.9124 2.8612
node2vec v52 129,127 -0.2054 0.5223 -2.5596 2.1814
node2vec _v53 129,127 -0.0928 0.5058 -2.4320 2.1287
node2vec_v54 129,127 0.2287 0.5180 -1.9188 2.5807
node2vec_v55 129,127 0.3007 0.5820 -2.1828 3.2118
node2vec_v56 129,127 0.2100 0.5101 -1.8574 2.6346
node2vec v57 129,127 -0.2154 0.5138 -2.9370 1.8099
node2vec v58 129,127 0.1661 0.5123 -1.9534 2.7259
node2vec_v59 129,127 -0.2605 0.5515 -2.7394 1.8157
node2vec_v60 129,127 0.1231 0.5234 -2.3513 3.0047
node2vec v6l 129,127 -0.6397 0.5941 -3.5291 1.3676
node2vec v62 129,127 -0.2067 0.5323 -2.7178 2.2157
node2vec v63 129,127 -0.0230 0.5196 -2.4710 2.8211
node2vec_v64 129,127 0.3249 0.5676 -2.0796 3.0440
& 6 ZTHMOHEBERK (T TILEH)

(11 21 Bl [ (5 [6] [711 (81 [9 [10] [11] T[12] [13]
[1] tlp_fund pi 1019 1.000
[2] tl10p_fund pi 0009 0.301 1.000
[3] herlp 1019 0.146 0.201 1.000
[4] herlOp 1019 0.164 0.338 0.413 1.000
[5] age 10 0.081 0.072 0.013 -0.003 1.000
[6] tl10p fund pi 0009 0.248 0.388 0.143 0.230 0.301 1.000
[7] tlp_fund pi 0009 0.283 0.172 0.118 0.129 0.134 0.302 1.000
[8] nproj pi 0009 0.219 0.372 0.172 0.302 0.309 0.581 0.285 1.000
[9] nproj_co 0009 0.122 0.231 0.101 0.187 0.269 0.290 0.108 0.332 1.000
[10] Infund pi 0009 0.134 0.275 0.115 0.226 0.223 0.421 0.179 0.716 0.168 1.000
[11] Infund co 0009 0.075 0.156 0.062 0.112 0.208 0.183 0.070 0.091 0.618 -0.145 1.000
[12] npat 0009 0.113 0.144 0.113 0.189 0.036 0.145 0.100 0.133 0.079 0.107 0.052 1.000
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[13] npap_0009 0.210 0.303 0.356 0.529 0.145 0.333 0.247 0.394 0.288 0.264 0.151 0.298 1.000
[14] herlp_09 0.157 0.186 0.253 0.292 0.065 0.201 0.184 0.226 0.128 0.141 0.079 0.155 0.426
[15] herlOp_09 0.159 0.306 0.300 0.556 0.094 0.289 0.164 0.366 0.230 0.258 0.141 0.218 0.626
[16] npap_toplp 09 0.165 0.142 0.227 0.207 0.059 0.164 0.201 0.172 0.105 0.107 0.058 0.141 0.421
[17] npap_toplOp_09 0.223 0.241 0.325 0.381 0.118 0.279 0.290 0.318 0.204 0.193 0.108 0.235 0.730
[18] hindex_09 0.213 0.336 0.348 0.592 0.158 0.360 0.259 0.457 0.288 0.303 0.163 0.268 0.861
[19] nco_0009 0.123 0.213 0.058 0.084 0.294 0.325 0.134 0.271 0.722 0.168 0.568 0.042 0.166
[20] nco_pi_0009 0.149 0.227 0.079 0.118 0.369 0.512 0.231 0.475 0.381 0.466 0.173 0.065 0.222
[21] firm_ 0009 0.138 0.279 0.222 0.429 0.083 0.258 0.130 0.302 0.197 0.230 0.121 0.394 0.536
[22] eigenvector_centrality ~ 0.001 0.007 0.000 -0.001 0.007 0.017 0.000 0.023 0.099 0.011 0.014 0.001 0.007
[23] betweenness centrality 0.122 0.165 0.068 0.100 0.203 0.265 0.194 0.232 0.418 0.169 0.219 0.070 0.203
[24] pagerank 0.155 0.242 0.099 0.155 0.440 0.418 0.193 0.407 0.780 0.233 0.594 0.092 0.297

[14] [15] ([16] [17] [18] [19] ([20] [21] ([22] (23] [24]

[14] herlp 09 1.000

[15] herl0p_09 0.420 1.000

[16] npap_t~Ip 09 0.651 0.273 1.000

[17] npap_t~Op_09 0.568 0.550 0.735 1.000

[18] hindex 09 0.499 0.759 0.461 0.769 1.000

[19] nco_0009 0.080 0.113 0.071 0.130 0.149 1.000

[20] nco_pi_0009 0.107 0.159 0.092 0.170 0.215 0.564 1.000

[21] firm_0009 0.252 0.481 0.186 0.348 0.564 0.087 0.139 1.000

[22] eigenvecto~y 0.002 0.011 0.001 0.006 0.012 0.032 0.022 0.007 1.000

[23] betweennes~y 0.104 0.122 0.109 0.175 0.177 0.541 0.347 0.113 0.011 1.000
[24] pagerank 0.138 0.213 0.117 0.218 0.288 0.803 0.614 0.194 0.042 0.496 1.000

2 JRKORI—MEEDEHRARMET LD THEE

& 71%2010~2019 FEDMYT 1%HCP DB B/EWRBPLERHET SO RT4VVEIRETIL
DIZBDHEERZERERLTLVS, t10p_fund_pi 0009 DFMAETHY . EEKE 10%EKFETHD
Z&DS, 2000~2009 FEEIZH A EEFEN T 10%ICA>TNIMEEIZZSTHULMESEE
EEARTFED 10 ELUAIZ HCP ZAAH T AIREMA BN EZERL TS, BRI,
nproj_pi_0009. Infund_pi_0009. Infund_co_0009 M %A IE THEIKZE 1% THY. 2000~2009 &F
EICHERRELLTRIRINE-EHBEO IO /ML, IERRERUVUHEBELLTES
LIzMBE OO FEENLWNEE ., F3KD HCP BIHHEENAF L LERLTLND, —FA
T nproj_co 0009 DRFITIBTHEKE 1%RFETHLH. FEFNEELLTEZLOHMAETD
DIUMIBAEL TS LR HCP 28I 3 AHEEMET I HERIZH LI ELRLTINS,

RIZ. npat 0009 & npap_0009 DREIILVTNLMETHIZEEICIE (FEKEFZNATN 10%
E1%) THHIEN L, BLDOHHFRUVRXELELTWAHAEE LIFK HCP 4 A H 9 alREMEA
EULMERATREN TS, her1p 09 & her10p 09 DFRMEETHEETHHIEMN D, 2009 FER
RThYT 1%HCP RUMYT 10%HCP Z4#HL TSR E (XIFKNYT 1%HCP 24 #H
FTHREMEN B LMER A H S, 2009 FFF R TDRYT 1%HCP D EH (npap_top1p 09) DIRFNILIET
BEEH. YT 10%HCP D% (npap_top10p_09) [T RFFIZEATEELLE>THEY. bvT 1%HCP
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ZHELTWAHEE LIFRMYT 1%HCP #BIH T HATEEMEIEE LAY, by T 1%IZABRELK
w7 10%HCP ZZ<HLTWAMEE Ly T 1%HCP 24 A H I mTae 1 3B ERZERLT
L3,

HEEDHIXDELEND/INTURETRY h-index [CDWTIFETHEEGE>THEY . IBED h-
index [X4F3RMD HCP ZRIH T AAREDL T FILELTHAMTHDAIRERZERLTLVS, —A.
2000~2009 FE(ZHTEEBHEE DI (nco 0009) EUMERRELLTESLI-ME IR
DI YMIBTBHHBEIAZEE I (nco_pi 0009) DFZEIEIBETIHEGL, 3SDDHRHARRVET—D
DT—RIZEDNWTRIEL =R YT —I Il $EHE (eigenvector_centrality.
betweenness_centrality, pagerank) DRIV T NEHETHIZHEETIIEL BHABDOERHE
YTV DIFITFED HCP 2RIE T HAMRED R HRIMICE T5BUMEE RTHEESE

B*Lfd:b\of:o

F-. LEEBREDOHERIZEINE, HRAMAERVENT -V EDMBEDEHEEH ST 64 XTD
PEIR I (node2vec) (FBEEIKE 1% RETIHEDMYT 1%HCP DB EIZHLTEELIEDL

R =Y (S

# 7 b7 1%HCP OFRICEATIAC AT Y IERETILODHTHER (1)

(1]

(2]

(3]

(4]

(3]

(6]

t10p_fund pi 0009 0.132% 0.133* 0.132% 0.132% 0.133* 0.138*
[0.0712]  [0.0712]  [0.0712]  [0.0712]  [0.0712]  [0.0731]
nproj_pi_0009 0.0341%%%  0.0341%+%  0.0343*%%*  0.0337+**  0.0338**  0.0256*
[0.0132]  [0.0132]  [0.0132]  [0.0133]  [0.0133]  [0.0138]
nproj_co_0009 0.0365%%*% _0.0356%** _0.0364%%* _0.0377*** _0.0368%** _0.0455%**
[0.0102]  [0.0103]  [0.0102]  [0.0118]  [0.0119]  [0.0128]
Infund_pi_0009 0.120%%%  0.120%**  0.120%%*%  (.120%**  (.]120%%*  (.109***
[0.0131]  [0.0131]  [0.0131]  [0.0132]  [0.0132]  [0.0134]
Infund_co_ 0009 0.0566%*%*  0.0564**%  0.0561%*%*  0.0564***  0.0556%** 0.0301***
[0.00843]  [0.00844]  [0.00851]  [0.00850]  [0.00860]  [0.0102]
npat_0009 0.00378*  0.00377*  0.00381*  0.00376*  0.00379*  0.00364*
[0.00202]  [0.00202]  [0.00202]  [0.00202]  [0.00202]  [0.00208]
npap_0009 0.0170%%%  0.0170%**  0.0170%** 0.0170%** 0.0170%** (.0173%**
[0.00122]  [0.00122]  [0.00122]  [0.00122]  [0.00122]  [0.00127]
herlp 09 0.410%%%  0.411%*%  0411%%%  0.410%**  04]1%%*  (399%+*
[0.0797]  [0.0797]  [0.0797]  [0.0797]  [0.0797]  [0.0808]
herl0p_09 1.592%%% ] 500%%% | 5QIkk [ 50Q%kk ] 5ODkkk | 450k
[0.0674]  [0.0674]  [0.0674]  [0.0675]  [0.0675]  [0.0679]
npap_toplp_09 0.113%%%  O.112%+%  (.113%%%  (.113%%% (. ][2%%%  (.106***
[0.0353]  [0.0353]  [0.0353]  [0.0353]  [0.0353]  [0.0357]
npap_top10p_09 0.0638%** _0.0638%** _0.0638%*%* _0.0637*** -0.0636%** -0.0593%**
[0.00937]  [0.00937]  [0.00936]  [0.00938]  [0.00937]  [0.00960]
hindex_09 0.103%%%  0.103%**  (.]03%%*  (.103%**  (.]03%** (093] ***
[0.00953]  [0.00953]  [0.00953]  [0.00953]  [0.00953]  [0.00999]
nco_0009 0.0058 0.00575  0.00659  0.00535  0.00615  0.0110*
[0.00455]  [0.00455]  [0.00502]  [0.00508]  [0.00543]  [0.00614]
nco_pi_0009 20.0089  -0.00886  -0.00928  -0.0096 -0.01 -0.0171
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[0.00996]  [0.00996]  [0.0100]  [0.0106]  [0.0107]  [0.0110]

eigenvector centrality -19.86 -19.79 -13.01
[37.33] [37.27] [31.62]
betweenness_centrality -33.22 -36.67 -114.4
[89.45] [89.84] [91.05]
pagerank 1381 1464.5 8854
[6981.1] [7022.4] [7843.8]
_cons S4792%FF L4791 FEFE L4 7793FHEK 4 OFHEK 4 JO4FKE 4 64THHH
[0.105] [0.105] [0.105] [0.106] [0.106] [0.111]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N 96,880 96,880 96,880 96,880 96,880 96,880
2 p 0.283 0.283 0.283 0.283 0.283 0.298
AUC (train) 0.905 0.905 0.904 0.904 0.904 0.910
AUC (test) 0.902 0.902 0.902 0.902 0.902 0.908

SE)AYaRITABEEIRZE  *x p < 0.1, %% p < 0.05, sk p < 0.01,

R 8 FEFEEADODIMYMBAEH DT H I—ZH (firm_0009) ZFERBAZE I Z 1=, 2010~
2019 EEDMYT 1%HCP DA B/EHHRBALEHET IO T vV EIRETIILORBOHELE
BERLTWS GEBLTWSEZEE~ADORYBEAEHSHTH I —Z ] (firm_0009) DR E 1L
ETCHEICEETHY .. EFEEICRYBATOIAEE T ZSTHOEE LT, Fk
HCP #4£ AT AIREMMN B LE TR T HHERTH D, Tf-. TOHRBDKEX(EH 055 TH
Y, INFESEEICMYBATOIRREIEZOTHROVARE LT tHOEHLS—FETH
NIZFE HCP ZEA B I HERDEAFEN 1.7 & (=exp(0.55)) KEWNZEERLTNS, — A, #
BMEAYET—0 LORLEDOZRBITHETNIZEETIEAL FYbT =0 b EAE AR E
(FIFE HCP ZEAHTHRATNEFEZLLEWSERTH S,

BE. EFEEAORYBAERBELTRICMZ =2 ET, EEFD$ (npat_0009) DR EA K ET
HICEETIEETGE o1z, Tz, LELBREDHRRIZEINIEL, HRARRVET—Y LDOREDY
MEHSHT 64 RITD 7 EIFRE (node2vec) [FHEIKE 1%RFETRHRDMYT 1%HCP DHHE
L THEEGMRELAA#OND,

= 8 FyT 1%HCP OFREICEHT IO AT/ EIBET ILODHTHEER (2)
[1] (2] (3] (4] [5] [6]

t10p_fund_pi_0009 0.106 0.107 0.107 0.106 0.108 0.124*
[0.0713]  [0.0713]  [0.0713]  [0.0713]  [0.0713]  [0.0731]
nproj_pi_0009 0.0374%%%  0.0373%%%  (.0376***  0.0374%%*  0.0375%**  (.0281**
[0.0132]  [0.0132]  [0.0132]  [0.0134]  [0.0134]  [0.0138]
nproj_co_0009 -0.0404%%%  .0.0396%**  -0.0404%*% -0.0403%** -0.0395%%*% -0.0475%%*
[0.0102]  [0.0103]  [0.0102]  [0.0119]  [0.0120]  [0.0128]
Infund_pi_0009 0.115%%%  Q.115%%*%  (.115%%*%  .115%%%  (.115%  (.]04%**
[0.0131]  [0.0131]  [0.0131]  [0.0132]  [0.0132]  [0.0134]
Infund_co_0009 0.0528**%  0.0526%**  0.0522%*%*  (.0528%*%*  0.0519%**  (.0280%**
[0.00845]  [0.00845]  [0.00853]  [0.00851]  [0.00861]  [0.0102]
npat_0009 -0.00111  -0.00112  -0.00108  -0.00111  -0.00109  -0.000562

15



[0.00220]  [0.00220]  [0.00220]  [0.00220]  [0.00220]  [0.00221]

npap_0009 0.0152***  0.0151***  0.0152%**  (Q.0152%**  (Q.0152%**  (Q.0157***
[0.00122] [0.00122] [0.00123] [0.00123] [0.00123] [0.00128]
herlp 09 0.408%** 0.408%** 0.409%** 0.408%** 0.409%** 0.393%x**
[0.0798] [0.0798] [0.0798] [0.0798] [0.0798] [0.0809]
herl0p 09 1.487%** 1.487%** 1.486%*** 1.487*%* 1.486%** 1.371%%*
[0.0678] [0.0678] [0.0678] [0.0679] [0.0679] [0.0681]
npap_toplp 09 0.101%*** 0.101%*** 0.101%** 0.101%** 0.101***  0.0939%**
[0.0352] [0.0352] [0.0352] [0.0352] [0.0352] [0.0356]
npap_toplOp 09 -0.0517**%*  -0.0516%** -0.0516%** -0.0517*** -0.0516*** -0.0466%**
[0.00944] [0.00945] [0.00944] [0.00945] [0.00945] [0.00969]
hindex 09 0.0904***  0.0904***  0.0904***  0.0904***  (0.0904***  (0.0792%**
[0.00960] [0.00960] [0.00960] [0.00961] [0.00961] [0.0101]
nco_0009 0.00826* 0.00823* 0.00937* 0.0083 0.00938* 0.0131**
[0.00456] [0.00456] [0.00503] [0.00509] [0.00543] [0.00614]
nco_pi_0009 -0.0106 -0.0106 -0.0111 -0.0105 -0.0111 -0.018
[0.00997] [0.00997] [0.0100] [0.0106] [0.0107] [0.0110]
firm_0009 0.545%** 0.545%** 0.545%** 0.545%** 0.546%** 0.525%**
[0.0549] [0.0549] [0.0550] [0.0550] [0.0550] [0.0555]
eigenvector centrality -23.06 -23.31 -14.67
[37.90] [38.10] [32.56]
betweenness_centrality -45.87 -47.36 -122
[88.46] [88.88] [91.35]
pagerank -123.7 11.35 7640.9
[7004.6] [7043.3] [7860.7]
_cons -4.798**%  4798*** 4. 800***  -4798***  _4799%** 4 658%***
[0.105] [0.105] [0.106] [0.106] [0.106] [0.111]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N 96,880 96,880 96,880 96,880 96,880 96,880
2 p 0.287 0.287 0.287 0.287 0.287 0.302
AUC (train) 0.907 0.907 0.907 0.907 0.907 0913
AUC (test) 0.904 0.904 0.904 0.904 0.904 0.909

E)HYaRITABHEISZE  *x p < 0.1, ** p < 0.05, *¥* p < 0.01,

R IF 20100 FEFRICEVWTHO THARRKREHSIVIIHARSBELLTRREICEFIRS
NTHS 10 FURNDHLRMEFEEZONDIMREFICHUTILERELT- 2010~2019 FEEDH
9T 1%HCP DA B/EBRBALEHET IO TV EIRETIILDOFZRBOHEERZERERLTL
%, FBLTWSEFEEADODRYBEAZTHOHTH I—ZEH (firm_0009) DIEETHIIZEELRIED
BREEZEHT. YOI EROHEERREMLBEMLERTHS, L. IERREHDL
FARDEEELTEESTHRAETOO I DE (nproj_pi 0009 & nproj_co_0009) DR EkILH
VTN ERTIEHEINIZEE RREITNTNIELR]) THO-MN. EFAREBICHUTILERE
T HEMET AR TIH GG T=,

BE.BEKE10%THAEDDIES FlME (betweenness_centrality) DR EH IE THEETRIIZ
YEELHHSTHY. EFARFICEALTEIERARAYA I =V LOENROLENTOIRE . FRKD
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by 19%HCP ZRIH I BRIREM A BV CEETRIET HIER TH ol WA FIDESERD M
METIN—TOERT DL IGMEICHIEEICHLLIERTHY . EFHARBICEOTITRE
ST=HRAMET I —TTREL ERORART IL—TIZFELTLAIEN FEDHERDF=0HIC
EETHLOUREMEZTERLTWDAIREENEZOND, . BHEANVRILFIDTE (eigenvector
centrality) DR EIEHEHICHETIFLL A=V FHEEKE 10%DADZRKTH 1=,

F-. LELBREORRICEINE, KRAMRRVF T -V LONMEDRHEEH-HT 64 RTD
DR B (node2vec) (EBAEKE 1%RETIHEDNYT 1%HCP DFEISHLTHELGHRM

R=Y (S

£ 9 b7 1%HCP OFREICET IO ATy IAIRETIVLOSER (EFHTI)

(1]

(2]

(3]

(4]

[5]

(6]

t10p_fund pi 0009 0.029 0.0286 0.02 0.0327 0.0232 0.00186
[0.119] [0.119] [0.120] [0.119] [0.120] [0.122]
nproj_pi_0009 0.0534 0.0536 0.0517 0.0551 0.0538 0.055
[0.0340] [0.0340] [0.0340] [0.0339] [0.0340] [0.0345]
nproj_co_0009 -0.0128 -0.0119 -0.0146 0.00836 0.00785 -0.0508*
[0.0216] [0.0216] [0.0217] [0.0241] [0.0243] [0.0276]
Infund_pi_0009 0.120%** 0.120%** 0.120%** 0.117%%* 0.116%**  0.0956***
[0.0177] [0.0177] [0.0177] [0.0178] [0.0178] [0.0182]
Infund co_0009 0.0669***  0.0666***  0.0715*%**  (0.0735***  0.0776%**  (0.0594%**
[0.0120] [0.0120] [0.0123] [0.0124] [0.0127] [0.0172]
npat_0009 -0.00478 -0.0048 -0.00487 -0.00457 -0.00468 -0.00394
[0.00345] [0.00345] [0.00346] [0.00343] [0.00344] [0.00341]
npap_0009 0.0217***  0.0217***  0.0216*%**  0.0221***  0.0220%**  (0.0230%**
[0.00257] [0.00257] [0.00257] [0.00259] [0.00259] [0.00266]
herlp 09 0.471%** 0.470%** 0.468%** 0.472%** 0.468%** 0.442%**
[0.135] [0.135] [0.135] [0.135] [0.135] [0.138]
her10p 09 1.248*** 1.248%** 1.247%%* 1.244%%*%* 1.242%%* 1.122%%*
[0.0903] [0.0903] [0.0902] [0.0903] [0.0902] [0.0903]
npap_toplp 09 0.150%* 0.150%* 0.151%* 0.151%* 0.152%%* 0.149%*
[0.0661] [0.0661] [0.0662] [0.0662] [0.0663] [0.0681]
npap_top10p_09 -0.112%**  -0.112%**  -0.112%**  -0.113***  -0.113%**  -0.0950%***
[0.0191] [0.0191] [0.0191] [0.0191] [0.0191] [0.0194]
hindex 09 0.144%** 0.144%** 0.144%** 0.143%** 0.144%** 0.124%**
[0.0164] [0.0164] [0.0163] [0.0164] [0.0164] [0.0169]
nco_0009 0.00027 0.000552 -0.0081 0.00887 0.00103 -0.00118
[0.00823] [0.00825] [0.00975] [0.00932] [0.0107] [0.0127]
nco_pi_0009 -0.0355* -0.0355* -0.0324 -0.0175 -0.0142 -0.0407
[0.0213] [0.0213] [0.0215] [0.0230] [0.0232] [0.0248]
firm_0009 0.548%** 0.550%** 0.543%** 0.552%** 0.549%** 0.512%**
[0.0761] [0.0761] [0.0762] [0.0761] [0.0762] [0.0768]
eigenvector centrality -42.78 -60.14 -40.16
[81.73] [109.5] [92.93]
betweenness_centrality 699.1%* 696.1%* 443 .4
[409.7] [406.3] [428.2]
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pagerank 28102.3%  -28327.9%  24018.1
[146113]  [14645.6]  [18302.6]

_cons -4.918**% 4 917*¥x 4 911*FF*  _4890%*F 4 883Fk* 4 646%**
[0.117] [0.117] [0.118] [0.118] [0.118] [0.124]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N 53,141 53,141 53,141 53,141 53,141 53,141
2 p 0.249 0.249 0.249 0.249 0.250 0.268
AUC (train) 0.899 0.899 0.899 0.899 0.899 0.903
AUC (test) 0.891 0.891 0.891 0.892 0.892 0.895

£ 10 IEEFHUTILHSLESIZ 2009 FERK R TR T 1%HCP OH M EBE LR =Y
DTILD 2010~2019 FED YT 1%HCP DHEEXBRBALEHET IO ATy IEIRETIL
DFRBOBERZRERLTNS GEBELTVWSEZEE~ORYBEAEHOHTHI—EH
(firm_0009) DFRETHICEELBEDBREZED T . YOIV 2EDOHERRLBREBESNGHER
THAHH., D4 (betweenness_centrality) DR E T ETHIICH ETIH GG o =, thA. R
— TSV FBEKEN10DEDFZRMTH I, F-. AELREDHERIZEINIE., HRMAER
YT =V LDOMEBEDHFHZEHLHT 64 RITDHDEIFRI (node2vee) IFAEIKLE 1% K TIFEK
Dy T 1%HCP DFEIZHLTHELEMRENAHBN D,

# 10 bvF 1%HCP OFHEICEAT IO ATy IERETILOSMER (BEF &MyT 1%HCP i
LOYUFIL)

(1] (2] (3] [4] (5] (6]

t10p_fund_pi_0009 0.0253 0.0249 0.0225 0.0309 0.0273 0.0116
[0.138] [0.138] [0.138] [0.138] [0.138] [0.141]
nproj_pi_0009 0.0710*  0.0713*  0.0701* 0.0738* 0.0734* 0.0743*
[0.0383]  [0.0383]  [0.0383] [0.0383] [0.0383] [0.0388]
nproj_co_0009 -0.01 -0.00873  -0.0106 0.0282 0.0296 -0.0292
[0.0248]  [0.0249]  [0.0249] [0.0274] [0.0276] [0.0311]
Infund_pi_0009 0.124%%%  .124%%%  (.124%%% (. ]18%%*  0.118*%%*  (.0960%**
[0.0192]  [0.0192]  [0.0192] [0.0193] [0.0193] [0.0197]
Infund_co_0009 0.0761%*%  0.0756%**  0.0777%%*  0.0883***  0.0895%**  (.0706***
[0.0132]  [0.0132]  [0.0135] [0.0137] [0.0140] [0.0190]
npat_0009 -0.000701  -0.000723  -0.000752  -0.000389  -0.000462  0.000119
[0.00390]  [0.00391]  [0.00392]  [0.00387]  [0.00388]  [0.00392]
npap_0009 0.0230%*%  0.0229%**  0.0229%%*%  (.0238**%*  0.0237*%%  (.0240%**
[0.00308]  [0.00308]  [0.00308]  [0.00310]  [0.00310]  [0.00319]
herl0p_09 0.999%%%  (.999%**  (.999%** (. 9QQ***  (.989F*E ()88 wx
[0.0991]  [0.0991]  [0.0991] [0.0992] [0.0992] [0.0996]
npap_top10p_09 -0.103%%%  0.103%*%*%  _0.103%F*  -0.104%**  .0.104%**  0.0882%%*
[0.0267]  [0.0267]  [0.0267] [0.0267] [0.0267] [0.0273]
hindex_09 0.179%%%  0.179%%*  (.179%%*% (. 178%%*%  (.]79%**  (.]59%%*
[0.0190]  [0.0190]  [0.0190] [0.0190] [0.0190] [0.0197]
nco_0009 -0.00774  -0.00739  -0.0108 0.00808 0.00558 0.00997
[0.00935]  [0.00937]  [0.0108] [0.0106] [0.0119] [0.0140]
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nco_pi_0009 -0.0192 -0.0193 -0.0184 0.0114 0.0125 -0.0145
[0.0233] [0.0232] [0.0234] [0.0247] [0.0248] [0.0266]
firm_0009 0.466%** 0.468%** 0.464*** 0.469%** 0.469%** 0.434%**
[0.0838] [0.0838] [0.0839] [0.0838] [0.0839] [0.0845]
eigenvector centrality -45.94 -61.45 -45.11
[87.36] [108.4] [95.45]
betweenness_centrality 284.3 2933 -97.77
[488.2] [483.1] [514.3]
pagerank -50940.7**%* -51541.6%**  -3262.7
[16362.5] [16391.1] [20334.0]
_cons -4.985% %% .4 984%H*k 4 QR3FEE 4 9F5HAk -4.932%*% 4. 700%**
[0.125] [0.125] [0.125] [0.126] [0.126] [0.132]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N 52,311 52,311 52,311 52,311 52,311 52,311
2 p 0.214 0.214 0.214 0.215 0.215 0.236
AUC (train) 0.889 0.889 0.889 0.889 0.889 0.894
AUC (test) 0.883 0.883 0.883 0.883 0.883 0.887

F 111X 2010~2019 EE DY T 10%HCP D E/E WAL HET IO R T4V EIGET
ILDBRBOHERREZRLTVS FELTWSEFEEAORYAAEHLHTFI—EH
(firm_0009) DFFEETHICEELREDZREEZESH T, LEEDMYT 1%HCP DEEEF WAL LT
SHTERREBMREBEESNLHRETH D, =1ZL. A F D (betweenness_centrality) D & E (X #f
HHICAETELRY, BARIMLALEER—SSUIDERITHAMICEE TR LS,
F-. LEEBREDOHRIZEINIE, ERAERVNT—Y LOAEBEDEBEHSHT 64 RITD 5
BRI (node2vec) IEBEKE 1%RETITFRDIYT 1%HCP DFEICHLTEHEELDIRENA

Bhéo

# 11 b7 10%HCP OEHEICET A0 X T4vIEIBRETILOSHFER (U TILEEK)

(1]

(2]

(3]

[4]

[5]

[6]

t10p_fund_pi_0009 0.0337 0.0359 0.028 0.039 0.035 0.04
[0.0475]  [0.0475]  [0.0476] [0.0475] [0.0476] [0.0485]
nproj_pi_0009 0.0706***  0.0708%**  0.0699%**  0.0764***  0.0764***  (0.0637***
[0.0113]  [0.0113]  [0.0114] [0.0114] [0.0114] [0.0116]
nproj_co_0009 0.0172%%  0.0218%%*  0.0165%*  0.0364***  0.0418***  0.00373
[0.00805]  [0.00814]  [0.00807]  [0.00885]  [0.00896]  [0.00963]
Infund_pi_0009 0.128%%%  .127%%%  (.128%%% (. ]25%%*%  (.]24%%  (.]]9k%x
[0.00682]  [0.00683]  [0.00682]  [0.00686]  [0.00686]  [0.00704]
Infund_co_0009 0.0622%%%  0.0611%%*  0.0640%**  0.0675***  0.0688***  (.0456%**
[0.00488]  [0.00489]  [0.00492]  [0.00497]  [0.00503]  [0.00613]
npat_0009 0.00211 0.0021 0.00206 0.00237 0.00233  0.00357*
[0.00208]  [0.00208]  [0.00208]  [0.00208]  [0.00209]  [0.00210]
npap_0009 0.0287+%%  0.0286%**  0.0286***  0.0292%*%*  0.0200%**  (.0293%**
[0.00157]  [0.00157]  [0.00157]  [0.00157]  [0.00157]  [0.00159]
herlp 09 0.0033  -0.00179  -0.00106  0.000974 0.00534 -0.0195
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[0.101] [0.101] [0.101] [0.101] [0.101] [0.102]

her10p_09 1.240%** 1.240%** 1.240%** 1.234%%* 1.233%%* 1.171%**
[0.0379] [0.0379] [0.0379] [0.0379] [0.0379] [0.0382]
npap_toplp 09 0.276%*** 0.274%** 0.273%** 0.274*** 0.268*** 0.265%**
[0.0656] [0.0655] [0.0654] [0.0656] [0.0654] [0.0657]
npap_top10p_09 -0.240%%*  -0.240%**  -0.240%** -0.240%*** -0.240%**  -0.228***
[0.0100] [0.0100] [0.0100] [0.0100] [0.0101] [0.0102]
hindex 09 0.281%** 0.281%** 0.281%*** 0.281%** 0.281%** 0.260%***
[0.00759]  [0.00759]  [0.00759] [0.00759] [0.00759] [0.00777]
nco_0009 -0.00106 -0.00153 -0.00428 0.00539* 0.00168 0.0158***
[0.00283]  [0.00283]  [0.00308] [0.00307] [0.00326] [0.00370]
nco_pi 0009 -0.0147**  -0.0146**  -0.0143** -0.00174 -0.000225  -0.0220%**
[0.00669]  [0.00669]  [0.00670] [0.00710] [0.00710] [0.00750]
firm_0009 0.631%*** 0.630%** 0.629%** 0.636%*** 0.633*** 0.612%**
[0.0335] [0.0336] [0.0336] [0.0336] [0.0336] [0.0341]
eigenvector centrality -14.13** -14.64** -13.45%*
[5.889] [6.044] [6.228]
betweenness_centrality 219. 7% 256.1%** 83.92
[80.19] [79.34] [82.10]
pagerank -23283.3%%*  .25061.9%**  -9469.6*
[4505.0] [4534.7] [5247.2]
_cons -2.928%F% D 924%F*k D 9R5Hk -2.904%*** -2.895%** LD 824%*k¥
[0.0507] [0.0508] [0.0508] [0.0510] [0.0510] [0.0538]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N 96,880 96,880 96,880 96,880 96,880 96,880
2 p 0.406 0.406 0.406 0.406 0.406 0.420
AUC (train) 0.924 0.924 0.924 0.924 0.925 0.928
AUC (test) 0.922 0.922 0.922 0.922 0.923 0.925

HIZ.H 3IEbyT 1%HCP DFEICEAL T, AR T4y EIFBETIVLIZMA T, S5 LT+
LARERWEIEE D FRREEZRLTWS, FRIFBEDIEIZEELL TIL. ROC-AUC ZRLYS,
ROC-AUC (FHEETIL D FRAREEZTRT KRN GIEZETHY .. RELG(ELRICFRTESHE
(T 1. TEOoOLEFRAZLTNSZEEIZ05 2L 1 [TEWMNEEFARENSILERT K 4
TRETILOZEICAW-IIBRAD T —2Ix3 5 FARELFETICITAVTWVRWERIIRT
— BT BFAREEEFNEFNRLTLNS, ZZT. Base JIER YT —I$61 LN D EHE S
THAZRICANIGEDFRBEELZRLTREY. T USNMNIZ D Base IDET ILIZERVED
—VEEERAERELTNABEDFRREEZTN TN RLTWS, AT 2115
FHRETBEETEEN D=0 RIEADT—I~DFHFEENKYEELRIEETHD,
AR TvIEIRETIILERAWIGEEFIIBAT 2 - RIEAT —20ORBENIFZEAEE LS
9. ROC-AUC HY 091 R EEHTULND, SUF L THLANERW-GE  RIAT—20D
ROC-AUC (& 0.93 &7, FRIFFENPPOHET ST EN LMD, FFZL. RYMT—V1E1EEZMA
THLFRBEXZEAER ELTLVELY,
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3 by 7 1%HCP ODEED T RET ILDOFEE (ROC-AUC)

RICE 4 1FF50F L-THLRMERAVWVEFRICE TR EHOEEELZRLTIS, HEH
RAVET—V LDMEDFHEEHLHT 7 BRI (node2vec) ZERAZHKICMZALEEEELS
KIEY . ZDMOEBDEZEIBELLGLIERANALNS, CNIEHBEARRVET—I LDEE
(FIFRDRA—HB AT TAAMDFRIZENWTEERLR LT FILELH>TWDAREMZETRLTLNVS,
ZTOMDEHELTIT. BE1~3FEDR/RIXDES I FABHHOBXDELEED/NTVRERT h-
index, BB DEBEODEEZENLLEMELY,
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node2vec ]

O Base + centralities

EBase + centralities+ node2vec

mwmumuuwWMMMUﬂﬂﬂﬂmmmmmm{{

4 YT 1%HCP DEED ST L DAL AMIBITAHBPLEHDOEERE

= 1213 2010~2019 EEDRAEEBELYT 10%IZA>TLEINENEFHERBALEIHET S
B ATV EIGETIILOZRBOHEEIERZRLTULVS, t10p_fund_pi 0009 DFZEAIETHY.
HEKE10%RETHHZEN D, 2000~2009 FEICHRFEESEENY T 10%IZA>TULSHE
BHITZSTHRUOAERE LT, 33K D 10 EFRTOR A EEFLENY T 10%ICADATEEMES
B EERLTULNS, F#HRIZ. nproj_pi_0009. nproj_co_0009. Infund_pi_0009. Infund_co_0009 M {%
BHAETETHEKE 1%THY. 2000~2009 FEICHERREETIIAESBELLTRIRS
NEHHFEOTOD IO AEREZREBRUAESEELLTCESLEMAETOD VDT
BEENEWNFE, FEORABESEN T 10%IZADFAREENE LI EEZRLTNS,

A<, 2000~2009 FEEIZHITEERATLE D2 (nco 0009) RUMEREREHELELTHSELS-
MEITOSTIMIB T BRI E S (nco_pi.0009) DFEHMIFETHEETHY ., HRAFEENS
WEE, [FEORAEESEN S IMEEEZRLTLNS, — A, 3DDEBEHARRYNT—ODT—
RAZEDWTAELEZEEAINLRLDEQORBIEIETEETHY., HRFRVET—U LD FilE
NEWZEFFROMMEEBLEIEVLEMERZRLTWNS, 2L, EY2 D20 RyET—SFul
M $81E (betweenness_centrality, pagerank) [C DWW TIEZ#FETIZEE TIXHLK M EBEDO L EHE
FYRT—ODERITFFROMAEEFENZLIAREORRARMICE T IEMMEERTHE
REI/donigh otz

Fz. LEEREDHRIZEINIE, ERARRVNT—Y LOAEDEHEHSHT 64 RTD
SRR (node2vec) [(EAEKE 1% KRB THEDMYT 1%HCP DFEICHLTHELHEN
HoNB,
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=& 12 PIBESEN T 10%(CEATIACRT Y IRIBRETILOSER (T ILER)

(1]

(2]

(3]

(4]

(3]

(6]

t10p_fund pi 0009 1.225%%* 1.225%** 1.223%** 1.228%*** 1.227%%* 1.094***
[0.0385] [0.0385] [0.0386] [0.0386] [0.0386] [0.0394]
nproj_pi 0009 0.210%*** 0.210%** 0.210%*** 0.212%** 0.212%** 0.234%**
[0.00918] [0.00918] [0.00919] [0.00927] [0.00927] [0.00966]
nproj_co_0009 0.0247***  0.0268***  0.0243***  (0.0301***  0.0330*%**  0.0401%**
[0.00620] [0.00627] [0.00621] [0.00715] [0.00723] [0.00794]
Infund pi 0009 0.337%** 0.336%** 0.336%** 0.336%*** 0.335%** 0.305%***
[0.00949] [0.00949] [0.00948] [0.00950] [0.00950] [0.00945]
Infund _co_0009 0.125%** 0.124%** 0.126%*** 0.126*** 0.127%** 0.112%**
[0.00487] [0.00488] [0.00489] [0.00493] [0.00497] [0.00589]
nco_0009 0.0178***  0.0175***  0.0165***  0.0193***  (0.0179*%**  0.0150%**
[0.00209] [0.00209] [0.00227] [0.00231] [0.00243] [0.00288]
nco_pi 0009 -0.0458%**  -0.0457**%  -0.0455***  -0.0433***  .(0.0422%**  -0.0301***
[0.00504] [0.00504] [0.00505] [0.00531] [0.00535] [0.00551]
eigenvector centrality -4.812%* -4.873%* -5.701%**
[2.307] [2.315] [2.320]
betweenness_centrality 80.68 95.78* -5.414
[57.22] [58.14] [59.71]
pagerank -5743.1 -7061.8* 4559.6
[3797.0] [3857.1] [4365.0]
_cons S4.64THFEE  4.645%FF 4. 645%¥*  4.642%F*  4.636%FF 4. 4]7FF*
[0.0725] [0.0725] [0.0725] [0.0727] [0.0727] [0.0742]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N (train) 96,891 96,891 96,891 96,891 96,891 96,891
r2_p (train) 0.254 0.254 0.254 0.254 0.254 0.268
AUC (train) 0.843 0.843 0.843 0.843 0.843 0.852
AUC (test) 0.838 0.838 0.838 0.838 0.838 0.845

) A YaRITIBHEISZE  x p < 0.1, xx p < 0.05, *** p < 0.01,

F 1312010 FERRIZBEVWTHIO THRERREHIVIEMESEEFLLTHAEITIRIRS
NTHS 10 FUNDLBRHEFEEZONDIAREICH U TILERELS- 2010~2019 FED
MHERFLEN T 10%IC A TLWSHENEHWRALEHET DO XTI RIRET ILOFHRE
D TEFERETL TS, NP IO (betweenness_centrality) DR N IEE THETRIICE B E LK
S2THY. BEFARFICALTEIHRRYE T LOENFLELAZTWNIE  FROEHAED
EEENZVATREMNEVNIEETE T HER TH o . TOIILGER EMD 2 DD Il %S
Z(EAERNIELBDERUR=US09) IZIER NG ofz, A FINEISEROERRES
W—TDERTDIIGMRAEICHIIGEITELEIIEETHY . EFARBICL>TLTRF -4
BT IL—TTIIEL EROARTIL—TICRBL TS IEN, FROBERED-OIZEET
HAHAEEMEERELTLSAEEENEZ 5N D,
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F-. AELBREDHKRIZCINIE, HERAERVNT—ILDHREDEHHEZH ST 64 RThD
PEIR I (node2vec) (FBEEIKE 1% RETIHEDMYT 1%HCP DB EIZHLTEELIREDL

HbNBo

& 13 HIBEBEN T 10%(CEATIACRT Y IRIBRETILOS R (BEFYOTIL)

[1] (2] (3] [4] [3] [6]
t10p_fund pi 0009 1.327%%* 1.328%*** 1.313%** 1.341%** 1.327%%* 1.139%**
[0.0676] [0.0676] [0.0678] [0.0678] [0.0680] [0.0701]
nproj_pi_0009 0.301%** 0.301%** 0.300%** 0.307*** 0.306%*** 0.348***
[0.0226] [0.0226] [0.0226] [0.0226] [0.0226] [0.0235]
nproj_co_0009 0.110%*** 0.109%** 0.106%** 0.148*** 0.143%** 0.0939%**
[0.0132] [0.0133] [0.0133] [0.0150] [0.0151] [0.0173]
Infund pi 0009 0.306*** 0.306%** 0.305%** 0.300%** 0.299%** 0.261%***
[0.0123] [0.0123] [0.0123] [0.0124] [0.0124] [0.0124]
Infund_co_0009 0.144%** 0.145%** 0.150%** 0.155%** 0.160%*** 0.172%**
[0.00709]  [0.00709]  [0.00718] [0.00733] [0.00743] [0.0105]
nco_0009 -0.000697  -0.000629  -0.0104**  0.0125%** 0.00279 -0.0104
[0.00395]  [0.00395]  [0.00451] [0.00464] [0.00512] [0.00638]
nco_pi 0009 -0.0767%**  -0.0770%** -0.0758***  -0.0534%**  -0.0523***  -(0.0342%**
[0.0106] [0.0106] [0.0107] [0.0113] [0.0114] [0.0120]
eigenvector centrality 25.85 22.78 30.26
[24.69] [23.87] [25.58]
betweenness_centrality 1130.5%** 1145.9%** 748.4%**
[236.7] [236.6] [247.0]
pagerank -44511.2%%*  -44758.0%** 12521.5
[8318.2] [8341.2] [10476.8]
_cons -4.601%%%  -4.601%*%* -4 59]%** 4 552%** -4.543%%% 4 267***
[0.0788] [0.0788] [0.0788] [0.0793] [0.0793] [0.0809]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N (train) 53,052 53,052 53,052 53,052 53,052 53,052
r2 p (train) 0.187 0.187 0.187 0.188 0.188 0.213
AUC (train) 0.810 0.810 0.810 0.813 0.813 0.823
AUC (test) 0.809 0.809 0.810 0.812 0.812 0.818

) HYaRITIBHEISZE  x p < 0.1, xx p < 0.05, *** p < 0.01,

R A IEEFHREOHUTILHS, 2000~2009 EEIZHSWOTERICRIFEEBLEN T 10%
[ZASTWAHAEREEZR -2 TILTD 2010~2019 FEDHHAEEFLEN T 10%IZADT
WA EMNEHFHRAERET H5OORTAVIRIFETIILDZRBOHEERERLTL D,
IV (betweenness_centrality) DR A IEE CHETICEEELL->THY.,. LEEOEFHEEICE
I HERDOERMELTRLTND,

Fh-. AEEREDOHERICEINIE, ERAERVET—V LOMEDEHEHSHT 64 RTD
PRI (node2vec) (B EKE 1% K FETRHEDIYT 1%HCP OFEICHLTHEELHREN

oo
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= 14 HUIBESHEAN T 10%ICETIOPAT4YIRRETIVLOASTHEERE EFLENEESE
b7 10% BN ST IL)

(1]

(2]

(3]

(4]

(3]

(6]

t10p_fund_pi_0009

nproj_pi 0009 0.363%*** 0.364*** 0.362%** 0.363%** 0.363%** 0.402%**
[0.0295] [0.0295] [0.0296] [0.0296] [0.0296] [0.0305]
nproj_co_0009 0.124%** 0.122%** 0.119%** 0.171%** 0.165%** 0.0974***
[0.0146] [0.0147] [0.0148] [0.0166] [0.0167] [0.0194]
Infund pi 0009 0.288*** 0.288%** 0.286%** 0.282%** 0.281%** 0.242%**
[0.0136] [0.0136] [0.0136] [0.0136] [0.0136] [0.0137]
Infund _co_0009 0.154%** 0.154%*x* 0.160%** 0.167*** 0.175%** 0.195%**
[0.00767]  [0.00767]  [0.00777] [0.00799] [0.00809] [0.0121]
nco_0009 -0.00634 -0.00626  -0.0188***  (0.0104** -0.00198  -0.0186***
[0.00430]  [0.00430]  [0.00492] [0.00511] [0.00563] [0.00710]
nco_pi 0009 -0.0882%**  -0.0885%** -0.0874***  -0.0558%**  -0.0549%** -0.0243
[0.0132] [0.0132] [0.0133] [0.0140] [0.0142] [0.0148]
eigenvector centrality 31.81 27.55 36.23
[27.51] [26.15] [28.36]
betweenness_centrality 1552.0%** 1562.0%**  1069.3%**
[266.1] [265.1] [279.7]
pagerank -55932.2%*%*  .56198.2***  15790.2
[9391.3] [9409.7] [11745.2]
_cons -4.578%F% 4 STRFRE 4 565FF* 4 52FHK* S4.511%%%  4.222%%%
[0.0800] [0.0800] [0.0800] [0.0805] [0.0805] [0.0822]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N (train) 51,448 51,448 51,448 51,448 51,448 51,448
r2_p (train) 0.125 0.125 0.126 0.127 0.128 0.159
AUC (train) 0.797 0.797 0.797 0.800 0.800 0.813
AUC (test) 0.794 0.794 0.795 0.797 0.798 0.808

) A YaRITIBHEISZE  x p < 0.1, xx p < 0.05, *** p < 0.01,

= 151X 2010~2019 EE DA EEBLEN Y T 1BIZASTLWAINENEZHERATHET S0
CATFAvIEIRETILDRBOHTEHERERL TS, LEEORAEESFEN T 10%IZAST
WEANEIEFHRBALEHET O TR MR BEASMNGHER TH o=, =1L IESIEEELT

SELHAETOD T IRDE (nproj_co_0009) DREMHETHIIZHE

=z
[=]
o

T3 o1=,

%= 15 HPIEEELEN T 1%ICETZ30°XTv7ERETILO SR (VT IL2H)

(1]

(2]

(3]

[4]

(3]

(6]

t10p_fund pi 0009

nproj_pi_0009

nproj_co_0009

1.105% %+
[0.132]

0.0703***

[0.0131]
0.00242

1.105% %+
[0.132]

0.0700%***

[0.0131]
0.00479

1.099%#*
[0.132]

0.0707***

[0.0131]
0.00277
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1.119%%+
[0.132]
0.0630%%*
[0.0134]
-0.0205

1.110%%*
[0.132]
0.0629% %+
[0.0134]
-0.0199

0.979%%*
[0.134]
0.0906***
[0.0146]
-0.00957



[0.0116]  [0.0119]  [0.0116]  [0.0142]  [0.0145]  [0.0157]

Infund pi 0009 1.029%** 1.029%** 1.034%** 1.018%*** 1.025%** 0.977%**
[0.0457] [0.0457] [0.0460] [0.0459] [0.0462] [0.0492]
Infund _co_0009 0.0665***  0.0658***  0.0659***  0.0642***  (0.0622*%**  (.0435%**
[0.0140] [0.0140] [0.0140] [0.0140] [0.0141] [0.0148]
nco_0009 0.0200***  0.0197***  0.0214***  0.0139***  0.0161***  0.0143**
[0.00475] [0.00477] [0.00514] [0.00525] [0.00548] [0.00643]
nco_pi 0009 -0.0529%**  .0.0527***  -0.0539***  -0.0626***  -0.0654***  -0.0582%**
[0.0108] [0.0109] [0.0109] [0.0115] [0.0117] [0.0122]
eigenvector centrality -38.68 -23.59 -15.43
[85.81] [66.35] [43.60]
betweenness_centrality -56.34 -112.4 -148.0*
[76.96] [80.66] [84.77]
pagerank 23401.8%%*  254352%%%  31109.7***
[8155.7] [8349.6] [9023.2]
_cons -12.99%%%  _12.99%**  _13.02%*¥%  -12.94%¥*  _]2.098%** ] SgF**
[0.528] [0.528] [0.529] [0.529] [0.530] [0.542]
*age 10 Yes Yes Yes Yes Yes Yes
node2vec * No No No No No Yes
N (train) 96,880 96,880 96,880 96,880 96,880 96,880
r2_p (train) 0.361 0.361 0.361 0.362 0.362 0.380
AUC (train) 0.940 0.940 0.940 0.940 0.940 0.946
AUC (test) 0.939 0.939 0.939 0.938 0.938 0.940

KIZ, B 5 FRABESLENY T 10%ICAS>TLSEIHNEMNZELT, AR T4y Y EIRETIL
[SMA T, ST L DL RMERAWIGEDFREEEZRLTLS, FRBEDIEIZELTIL.
LEE2REH ROC-AUC #AWLVS, B 5 TIRETILOEZBIZAWV=IFERADO T —2I-x T 55 RS
ELEEICIEFAVTWVEVWRIIAT 2T 5 FAREE TN ZENRLTL S, ZZT. Basel
[FRYET—IRIEELUNDEHEZ L THRAZHICANIGEDOFRAFEEERLTEY., Th st
[FEDMBase IDETILIZRE RV —VIEIZZHAZHELTMABEEDFAREETN TN
RLTWS, AT 2T 5 FRABETBFEETHENHI-H READT—2~DF
ARENLVEELGEETHDS, AP RAT yIRIBRET L EZAVEEILIIEAT—2 - &5 A
T—ADREMNFEAEEHDT . ROC-AUC A 0.85 itk EiE->TLND, SR L-T+LANER
W=15E . BREEAT—4%® ROC-AUC (3 0.86 &75Y . FRIFBENDLOHRETHENHMN D, 1=
L. RYR T —OEEEMATEFRAREXIZEAER LLTLVEL,

— 7. [Base+centralities+tnode2vec+npat+npap |IZ7R 9 &OIZ . 4FEF- ST — 3% 5HBAE I
MNZ%& AUC (£ 0.88 L FRIFEEMNREL TS,
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SF=EZAH FHED 10 EBOBIZHEFINDM T 1% DS EES I HRX (HCP)ZA A HITHESE
1+ IZELVEE (ROC-AUC HY 93%) TR BIRIRELGETILVERFE T HIEMN TSz, SBIT E
PEEAORYBAITFIRDRI—HYAIUTARANETFTRTHODLTFILELTHATES
AIEEME R I AERNEONT, F- FREABEGEN LA LGINEIIETFRTLHE
TILEHEELIZESA, TELEHTRITHE UL FBRIFEE (ROC-AUC HY 88%) R g FERMNFELNT=,
SHOBFBELTI. SOLEFRABENOMLEHIEL. 2FHDEV (BR-XR) CEEEE
DIEECENOMREFLO LR FEAFF-HER D . HFFOHERFKARYET -V RXDOHE
FYRT =0 FERUVRX D5 AT =02 ARy D —V1651F. BT OO %
. TEHEAOEILOERLGL. FRICAVWSHRBAEREISLICKEEREIELILTH D, £ . H
AOWAE comlBEDMDT—2Y—REERTHET FRETOEZERTIMREEZRR
MIB&ILEVRATLORFELAENTHLIEEZOND,
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1 8%

% 16 RdEEFH (FORMEFRRE 10 FLIAOEFHUTI)

B N s FERAE RAME IONE

tlp fund pi 1019 70,621 0.0036 0.0599 0.0000 1.0000
t10p_fund pi_0009 70,621 0.0783 0.2687 0.0000 1.0000
herlp 1019 70,621 0.0245 0.1546 0.0000 1.0000
her10p 1019 70,621 0.1346 0.3413 0.0000 1.0000
age 10 70,621 5.2708 2.7911 1.0000 10.0000
t10p_fund pi_0009 70,621 0.0301 0.1709 0.0000 1.0000
tlp_fund pi 0009 70,621 0.0008 0.0286 0.0000 1.0000
nproj_pi_0009 70,621 1.0602 1.0657 0.0000 17.0000
nproj_co_0009 70,621 1.2733 1.5530 0.0000 27.0000
Infund_pi_ 0009 70,621 42111 2.9483 0.0000 11.2427
Infund _co 0009 70,621 4.8009 3.5406 0.0000 12.8749
npat_0009 70,621 0.6384 4.7589 0.0000 316.0000
npap_0009 70,621 3.3696 9.7695 0.0000 323.0000
herlp 09 70,621 0.0157 0.1245 0.0000 1.0000
her10p_09 70,621 0.0940 0.2918 0.0000 1.0000
npap_toplp 09 70,621 0.0241 0.2611 0.0000 17.0000
npap_topl0p_09 70,621 0.2493 1.2284 0.0000 64.0000
hindex 09 70,621 0.9393 2.3129 0.0000 39.0000
nco_0009 70,621 4.4738 5.4315 0.0000 88.0000
nco_pi_0009 70,621 0.6039 1.5888 0.0000 38.0000
firm_0009 70,621 0.0929 0.2903 0.0000 1.0000
eigenvector_centrality 70,621 0.0000 0.0015 0.0000 0.2431
betweenness_centrality 70,621 0.0000 0.0001 0.0000 0.0028
pagerank 70,621 0.0000 0.0000 0.0000 0.0001
node2vec vl 70,621 0.0629 0.5576 -2.4519 2.5741
node2vec v2 70,621 -0.5446 0.5866 -3.3758 1.3844
node2vec v3 70,621 -0.4253 0.5842 -3.2972 2.0679
node2vec_v4 70,621 0.0903 0.4988 -2.2290 2.3191
node2vec v5 70,621 0.1477 0.4974 -2.1624 2.7564
node2vec_v6 70,621 -0.1594 0.5020 -2.6525 2.2374
node2vec _v7 70,621 -0.0857 0.5482 -2.5508 2.3970
node2vec v8 70,621 -0.4012 0.5491 -3.0698 2.0794
node2vec_v9 70,621 -0.3669 0.5713 -2.9005 1.8006
node2vec_v10 70,621 -0.0513 0.4929 -2.2942 2.1722
node2vec vll 70,621 0.5769 0.6002 -1.3171 3.5712
node2vec v12 70,621 -0.0094 0.4767 -2.3408 2.5712
node2vec v13 70,621 0.1998 0.5046 -2.0180 2.5207
node2vec_vl14 70,621 -0.3946 0.5525 -3.0263 1.5861
node2vec _v15 70,621 -0.1561 0.4894 -2.5956 2.0505
node2vec_v16 70,621 -0.0752 0.5000 -2.1987 1.9630
node2vec_v17 70,621 -0.1387 0.5179 -2.8713 1.9880
node2vec v18 70,621 -0.1834 0.5075 -2.8765 1.9287
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node2vec v19
node2vec v20
node2vec v21
node2vec v22
node2vec v23
node2vec v24
node2vec v25
node2vec v26
node2vec v27
node2vec v28
node2vec v29
node2vec v30
node2vec v31
node2vec v32
node2vec v33
node2vec v34
node2vec v35
node2vec v36
node2vec v37
node2vec v38
node2vec v39
node2vec v40
node2vec v4l
node2vec v42
node2vec v43
node2vec v44
node2vec v45
node2vec v46
node2vec v47
node2vec v48
node2vec v49
node2vec v50
node2vec v51
node2vec v52
node2vec v53
node2vec v54
node2vec v55
node2vec v56
node2vec v57
node2vec v58
node2vec v59
node2vec v60
node2vec v6l
node2vec v62
node2vec v63
node2vec v64

70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621
70,621

0.0852
0.6191
0.0660
0.4961
-0.1656
-0.4893
0.1297
-0.0144
-0.7197
0.3919
-0.1409
0.1071
0.3626
-0.2931
-0.1172
0.2754
-0.2169
-0.2051
-0.1484
-0.3055
-0.0804
0.3318
0.6377
0.1964
0.0368
-0.2406
-0.3618
0.1098
-0.0557
-0.1484
0.1363
-0.0899
0.1843
-0.1738
-0.0816
0.2111
0.2660
0.1953
-0.1993
0.1425
-0.2312
0.1237
-0.5833
-0.1944
-0.0287
0.2941

0.5061
0.5950
0.5111
0.5680
0.5132
0.5637
0.5092
0.4857
0.6510
0.5484
0.4805
0.4865
0.5539
0.5298
0.4907
0.6001
0.5016
0.5190
0.5045
0.5393
0.4845
0.5386
0.6143
0.5289
0.4970
0.5133
0.5332
0.4975
0.5249
0.5346
0.4990
0.4906
0.5072
0.4960
0.4832
0.5037
0.5560
0.4906
0.4963
0.4930
0.5264
0.5013
0.6022
0.5120
0.4966
0.5488

-2.2285
-1.1552
-2.5554
-1.6413
-2.4926
-3.2105
-2.2155
-2.1722
-3.5361
-1.6927
-2.6732
-2.1103
-1.6267
-3.0292
-2.5568
-1.7925
-2.9094
-3.0030
-2.5035
-3.0365
-2.5621
-2.0558
-1.1091
-1.9540
-2.1753
-3.0546
-3.1413
-2.4605
-2.4696
-2.8147
-1.9581
-2.6860
-1.7618
-2.5596
-2.3974
-1.9103
-1.8284
-1.6990
-2.8545
-1.9534
-2.7394
-2.3513
-3.5291
-2.6201
-2.4710
-2.0796

2.3345
3.5770
2.2730
3.1067
1.8613
1.4337
2.4550
2.5573
1.0243
2.9977
2.0950
2.8839
3.3237
1.7873
2.2263
3.2219
1.9662
1.7998
1.9912
1.7670
2.0709
2.7178
3.1009
2.9153
2.5402
1.7454
1.6125
2.3470
2.3778
2.1909
2.6690
2.1332
2.4284
2.1814
2.1287
2.5807
3.2118
2.6346
1.7148
2.7259
1.8153
2.9668
1.2954
2.2157
2.8211
3.0429
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= 17 LR (EF&MYT 1%HCP ZLOY T IL)

I N s FERAE RAME IONE

tlp_fund pi 1019 69,509 0.0030 0.0545 0.0000 1.0000
t10p_fund pi_0009 69,509 0.0736 0.2611 0.0000 1.0000
herlp 1019 69,509 0.0205 0.1416 0.0000 1.0000
her10p 1019 69,509 0.1243 0.3299 0.0000 1.0000
age 10 69,509 5.2620 2.7908 1.0000 10.0000
t10p_fund pi_0009 69,509 0.0273 0.1631 0.0000 1.0000
tlp_fund pi 0009 69,509 0.0006 0.0254 0.0000 1.0000
nproj_pi_0009 69,509 1.0428 1.0427 0.0000 17.0000
nproj_co_0009 69,509 1.2580 1.5241 0.0000 27.0000
Infund_pi_ 0009 69,509 4.1777 2.9453 0.0000 11.2048
Infund _co_ 0009 69,509 4.7812 3.5306 0.0000 12.8749
npat_0009 69,509 0.5606 4.1904 0.0000 282.0000
npap_0009 69,509 2.9396 8.3724 0.0000 184.0000
herlp 09 69,509 0.0000 0.0000 0.0000 0.0000
her10p_09 69,509 0.0795 0.2705 0.0000 1.0000
npap_toplp 09 69,509 0.0000 0.0000 0.0000 0.0000
npap_topl0p_09 69,509 0.1663 0.7588 0.0000 20.0000
hindex 09 69,509 0.8168 2.0208 0.0000 24.0000
nco_0009 69,509 4.4589 5.4141 0.0000 88.0000
nco_pi_ 0009 69,509 0.5966 1.5814 0.0000 38.0000
firm_0009 69,509 0.0855 0.2796 0.0000 1.0000
eigenvector centrality 69,509 0.0000 0.0015 0.0000 0.2431
betweenness_centrality 69,509 0.0000 0.0001 0.0000 0.0028
pagerank 69,509 0.0000 0.0000 0.0000 0.0001
node2vec vl 69,509 0.0595 0.5576 -2.4519 2.5741
node2vec v2 69,509 -0.5439 0.5862 -3.3758 1.3844
node2vec v3 69,509 -0.4252 0.5847 -3.2972 2.0679
node2vec_v4 69,509 0.0875 0.4985 -2.2290 2.3191
node2vec v5 69,509 0.1482 0.4974 -2.1624 2.7564
node2vec_v6 69,509 -0.1581 0.5024 -2.6525 2.2374
node2vec v7 69,509 -0.0857 0.5470 -2.5508 2.2763
node2vec v8 69,509 -0.3986 0.5485 -3.0698 2.0794
node2vec_v9 69,509 -0.3641 0.5713 -2.9005 1.8006
node2vec_v10 69,509 -0.0510 0.4926 -2.2942 2.1722
node2vec vll 69,509 0.5760 0.6003 -1.3171 3.5712
node2vec v12 69,509 -0.0092 0.4764 -2.3408 2.5712
node2vec v13 69,509 0.2017 0.5046 -1.9650 2.5207
node2vec_vl14 69,509 -0.3946 0.5524 -3.0263 1.5861
node2vec _v15 69,509 -0.1547 0.4892 -2.5956 2.0505
node2vec_v16 69,509 -0.0762 0.4995 -2.1987 1.9630
node2vec_v17 69,509 -0.1372 0.5180 -2.8713 1.9880
node2vec v18 69,509 -0.1813 0.5072 -2.8765 1.9287
node2vec_v19 69,509 0.0873 0.5059 -2.2285 2.3345
node2vec_v20 69,509 0.6207 0.5958 -1.1552 3.5770
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node2vec v21
node2vec v22
node2vec v23
node2vec v24
node2vec v25
node2vec v26
node2vec v27
node2vec v28
node2vec v29
node2vec v30
node2vec v31
node2vec v32
node2vec v33
node2vec v34
node2vec v35
node2vec v36
node2vec v37
node2vec v38
node2vec v39
node2vec v40
node2vec v4l
node2vec v42
node2vec v43
node2vec v44
node2vec v45
node2vec v46
node2vec v47
node2vec v48
node2vec v49
node2vec v50
node2vec v51
node2vec v52
node2vec v53
node2vec v54
node2vec v55
node2vec v56
node2vec v57
node2vec v58
node2vec v59
node2vec v60
node2vec v6l
node2vec v62
node2vec v63
node2vec v64

69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509
69,509

0.0668
0.4952
-0.1668
-0.4889
0.1290
-0.0150
-0.7205
0.3919
-0.1413
0.1075
0.3619
-0.2946
-0.1167
0.2796
-0.2180
-0.2048
-0.1498
-0.3047
-0.0813
0.3306
0.6398
0.1935
0.0365
-0.2404
-0.3622
0.1105
-0.0527
-0.1467
0.1358
-0.0903
0.1848
-0.1734
-0.0798
0.2095
0.2633
0.1943
-0.1996
0.1406
-0.2310
0.1245
-0.5826
-0.1923
-0.0292
0.2948

0.5093
0.5681
0.5138
0.5638
0.5093
0.4852
0.6514
0.5486
0.4806
0.4865
0.5538
0.5301
0.4908
0.6009
0.5015
0.5189
0.5044
0.5386
0.4844
0.5384
0.6153
0.5289
0.4968
0.5135
0.5338
0.4972
0.5237
0.5351
0.4992
0.4906
0.5074
0.4959
0.4834
0.5039
0.5551
0.4904
0.4962
0.4925
0.5264
0.5014
0.6024
0.5120
0.4961
0.5479

-2.5554
-1.6413
-2.4926
-3.2105
-2.2155
-2.0837
-3.5361
-1.6927
-2.6732
-2.1103
-1.6267
-3.0292
-2.5568
-1.7925
-2.9094
-3.0030
-2.5035
-3.0365
-2.5621
-2.0558
-1.1091
-1.9540
-2.1753
-3.0546
-3.1413
-2.4605
-2.4696
-2.8147
-1.9581
-2.6860
-1.7618
-2.5596
-2.3716
-1.9103
-1.8284
-1.6990
-2.8545
-1.9534
-2.7394
-2.3157
-3.5291
-2.6201
-2.4710
-2.0796

2.2730
3.1067
1.8613
1.4337
2.4550
2.5573
1.0243
2.9977
2.0950
2.8839
3.3237
1.7873
2.2263
3.2219
1.9662
1.7998
1.9912
1.7670
2.0709
2.7178
3.1009
2.9153
2.5402
1.7454
1.6125
2.3470
2.3778
2.1909
2.6690
2.1332
2.4284
2.1814
2.1287
2.5807
3.2118
2.6346
1.7148
2.7259
1.8153
2.9668
1.2954
2.2157
2.8211
3.0429

32



% 18 Sl (EFHMEE/ELYT 10%ESNDH>TIL)

I N s FERAE RAME IONE

tlp_fund pi 1019 68,494 0.0016 0.0397 0.0000 1.0000
t10p_fund pi_0009 68,494 0.0648 0.2462 0.0000 1.0000
herlp 1019 68,494 0.0220 0.1467 0.0000 1.0000
her10p 1019 68,494 0.1258 0.3316 0.0000 1.0000
age 10 68,494 5.2086 2.7825 1.0000 10.0000
t10p_fund pi_0009 68,494 0.0000 0.0000 0.0000 0.0000
tlp_fund pi 0009 68,494 0.0000 0.0000 0.0000 0.0000
nproj_pi_0009 68,494 0.9870 0.9273 0.0000 8.0000
nproj_co_0009 68,494 1.2284 1.4674 0.0000 26.0000
Infund pi 0009 68,494 4.0812 2.8974 0.0000 7.8713
Infund _co_ 0009 68,494 4.7447 3.5179 0.0000 12.8749
npat_0009 68,494 0.5656 4.5712 0.0000 316.0000
npap_0009 68,494 3.0227 9.0389 0.0000 323.0000
herlp 09 68,494 0.0129 0.1130 0.0000 1.0000
her10p_09 68,494 0.0846 0.2783 0.0000 1.0000
npap_toplp 09 68,494 0.0188 0.2256 0.0000 17.0000
npap_topl0p_09 68,494 0.2099 1.0955 0.0000 64.0000
hindex 09 68,494 0.8502 2.1542 0.0000 39.0000
nco_0009 68,494 4.3382 5.2414 0.0000 70.0000
nco_pi 0009 68,494 0.5253 1.4022 0.0000 26.0000
firm_0009 68,494 0.0848 0.2785 0.0000 1.0000
eigenvector centrality 68,494 0.0000 0.0015 0.0000 0.2431
betweenness_centrality 68,494 0.0000 0.0001 0.0000 0.0025
pagerank 68,494 0.0000 0.0000 0.0000 0.0000
node2vec vl 68,494 0.0606 0.5566 -2.4519 2.5741
node2vec v2 68,494 -0.5417 0.5873 -3.3758 1.3844
node2vec v3 68,494 -0.4220 0.5839 -3.2972 2.0679
node2vec v4 68,494 0.0873 0.4975 -2.2290 2.3191
node2vec v5 68,494 0.1448 0.4963 -2.1624 2.7564
node2vec_v6 68,494 -0.1577 0.5016 -2.6525 2.2374
node2vec v7 68,494 -0.0889 0.5447 -2.5508 2.2763
node2vec v8 68,494 -0.3965 0.5485 -3.0698 2.0794
node2vec_v9 68,494 -0.3630 0.5706 -2.9005 1.8006
node2vec v10 68,494 -0.0512 0.4918 -2.2942 2.1722
node2vec vll 68,494 0.5742 0.6007 -1.3171 3.5712
node2vec v12 68,494 -0.0092 0.4763 -2.3408 2.5712
node2vec v13 68,494 0.2029 0.5031 -2.0180 2.5207
node2vec vl4 68,494 -0.3931 0.5521 -3.0263 1.5861
node2vec _v15 68,494 -0.1537 0.4891 -2.5956 2.0505
node2vec v16 68,494 -0.0765 0.4975 -2.1987 1.9630
node2vec v17 68,494 -0.1357 0.5166 -2.8713 1.9880
node2vec v18 68,494 -0.1793 0.5064 -2.8765 1.9287
node2vec_v19 68,494 0.0881 0.5056 -2.2285 2.3345
node2vec v20 68,494 0.6185 0.5969 -1.1552 3.5770

33



node2vec v21
node2vec v22
node2vec v23
node2vec v24
node2vec v25
node2vec v26
node2vec v27
node2vec v28
node2vec v29
node2vec v30
node2vec v31
node2vec v32
node2vec v33
node2vec v34
node2vec v35
node2vec v36
node2vec v37
node2vec v38
node2vec v39
node2vec v40
node2vec v4l
node2vec v42
node2vec v43
node2vec v44
node2vec v45
node2vec v46
node2vec v47
node2vec v48
node2vec v49
node2vec v50
node2vec v51
node2vec v52
node2vec v53
node2vec v54
node2vec v55
node2vec v56
node2vec v57
node2vec v58
node2vec v59
node2vec v60
node2vec v6l
node2vec v62
node2vec v63
node2vec v64

68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494
68,494

0.0687
0.4928
-0.1676
-0.4877
0.1289
-0.0147
-0.7186
0.3889
-0.1400
0.1045
0.3581
-0.2941
-0.1163
0.2791
-0.2181
-0.2057
-0.1515
-0.3024
-0.0809
0.3301
0.6393
0.1928
0.0353
-0.2394
-0.3604
0.1112
-0.0529
-0.1477
0.1359
-0.0905
0.1858
-0.1726
-0.0793
0.2098
0.2626
0.1941
-0.2002
0.1393
-0.2296
0.1244
-0.5812
-0.1927
-0.0305
0.2937

0.5086
0.5681
0.5138
0.5643
0.5076
0.4840
0.6531
0.5478
0.4799
0.4849
0.5523
0.5296
0.4901
0.6007
0.5016
0.5184
0.5034
0.5384
0.4830
0.5387
0.6162
0.5281
0.4953
0.5135
0.5336
0.4967
0.5226
0.5338
0.4985
0.4903
0.5065
0.4945
0.4818
0.5035
0.5548
0.4895
0.4956
0.4913
0.5255
0.5006
0.6036
0.5115
0.4952
0.5465

-2.5554
-1.6413
-2.4926
-3.2105
-2.2155
-2.1722
-3.5361
-1.6927
-2.6732
-2.1103
-1.6267
-3.0292
-2.5568
-1.7925
-2.9094
-3.0030
-2.5035
-3.0365
-2.5621
-2.0558
-1.1091
-1.9540
-2.1753
-3.0546
-3.1413
-2.4605
-2.4696
-2.8147
-1.9581
-2.6860
-1.7618
-2.5596
-2.3716
-1.9103
-1.8284
-1.6990
-2.8545
-1.9534
-2.7394
-2.3513
-3.5291
-2.6201
-2.4710
-2.0796

2.2730
3.1067
1.8613
1.4337
2.4550
2.5573
1.0243
2.9977
2.0950
2.8839
3.3237
1.7873
2.2263
3.2219
1.9662
1.7998
1.9912
1.7670
2.0709
2.7178
3.1009
2.9153
2.5402
1.7454
1.6125
2.3470
2.3778
2.1909
2.6690
2.1332
2.4284
2.1814
2.1287
2.5807
3.2118
2.6290
1.7148
2.7259
1.8153
2.9668
1.2954
2.2157
2.8211
2.9886
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