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Analysis of preprints on arXiv

HAYASHI Kazuhiro, KOSHIBA Hitoshi
National Institute of Science and Technology Policy (NISTEP), MEXT

ABSTRACT

In order to complement the evidence-based science and technology policy formation backed by
quantitative data, we conducted a pilot analysis focusing on preprints, which are drafts of original
papers, for the purpose of complementing research on the quality of original papers based on the
quantity (number of papers) and the number of citations of original papers published in academic
journals. We focus on arXiv, which is the oldest preprint server, and analyze its characteristics and
field characteristics in terms of its relationship to the original paper and citation of preprints.

The results show that there is a difference in the time period between the release of preprints
and the publication of the original paper depending on the discipline, and that there are many
preprints published, mainly in the information field, that do not necessarily exit from the original
paper. We also found that there is a possibility that we can observe the effect of the Japanese
research funding policy, and that the style of preprints usage differs greatly depending on the
analysis of the number of citations.

By analyzing the set of preprints while taking into account the characteristics of these preprints,
we were able to show the possibility of complementary analysis of aspects of science and
technology that cannot be determined from the previous analysis of papers and citations alone. It is
hoped that the addition of analysis of preprint servers and other preprints from other disciplines
will allow us to generalize the preprint analysis by comparing the preprints' persistence and
interdisciplinarity.
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ZRLTWA.

ME%ZR2 L, 7%HIC DOl O 5RPKE K BRZ2BEFS RTINS,

2T, BRIl B D DOI AFEXNTWVWE 2 WS Z 2id, EAIZIEM S oMEIcE
WINTWVWBEEZ TR, o2, 7, DOI BMIETNBRVEE I T O X 5 REKDIREDL
EZoN5.

AR R - B

NGRS L= Y2 AN

ZH 72D arXiv ANDOBHICEDTED, #HGETHEFEL TVin
FSCEEICERER X N7z 23 SCEE M DOT 25720

FSCEELAL (B 2 X REkER, FHEE) DX T 4 7 THITZINZD DOL BTG I A TR
SRR D X T 4 7 ICEER I DOL & 5 XNz, arXiv OEREH % i v 3

.O\.U‘P.W!\’!—‘

L7=3oT, RBIRLZEERD2S DOLfFEENMENZ EDAED T, H257HDFIREIE
LW, B30T TIEARSGEICRB LR, EWVo2lERTS 2 L 3B A TIIE LW,

1D arXiv (3 iR ¥ 88 LT DOI % HEIHICEH T 2#AEDH 35 (cf. https://arxiv.ord/help/bib_feed) 23,
WK, —EDBREDDBETH D 2 TOMLD HEMIWIH T 53 birTidkw. arXiv d HEIE#HICZ T, FE)
HHDDDFE B L TW3B (cf. https://arxiv.ora/help/iret).
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L LD, PHICK->oTREREBVADZ ZEIEHLIEE R 5. KT, T (cs) B XU
% (math) IXYERICEERT DOI 582K <, YEER (astro-ph, cond-mat, hep 72 &) 23 75% F2/
DGR LT, 25% BEOMNEGREL>TWS.

BN, arXiv ICEERENTH 5, DOl DR H X TOMMZ B HICHN. FRZME I
N

12

I astro-ph
cond-mat
cs
f, 8 econ
c hep
-] mlgth
nlin
= nl[.:cl ;
sics
§-Bio
I q-fin
4 stat

Category XEBHENOY K
* arXivaREE EDOIZABEEN7BU EOEDDOH KA. BNRBLRENERENIHZRE. 17 B%Z30HE LTET

6 778D DOI 5 % TOHiM

KB IEXE 23 EZ 2, 2000 £~2017 F48F O 18 F02HA L. Z4ud, HEORH
WKL THORIED “B” 23T %, T7bb DOl 5302 ETOHEAEL 7T LY >~
MO TEZRETHBRI L EEN LD THS. ZOMOFEMICOVWTIEKFORE L ESIREIN
72w, WA ERZZ 26, KB OE e Qi LBIZREECH 2 NICHEEET 3.

ZOLTHB%2AZL, ZZTHNHICLoTRERBVD DS Z LB TE 5. FICHFER
ISR EL 10 » A2 5 12 » AREORHZE L TWwa X5 AZIToNd. Zofh
BHEREE (6 » H) dHAUI DOl BRFE5EINTWSE XS5 TH3. DOI [ 5RMBLEIIED - /2
KIYPEF R (astro-ph) 13BB L Z 3 »r AL, HRE COMBMPF VA S BKEN. £z, S
BLUPH - B - BRSSP T CREGMABBORNEE, BVl EVWEATHEIMNIIX
LAEDINIINE 2, &5 o AR S BT,

BRI, DBEICEPEZE U TEANICE S Vo MERICER I TV 322 flE L. R
%3 M2 R

72 BFR M2 X595 100 L EDOBE DD 2 DI - T Top5 Z/RLTWE 78, —EHD5
FRIRICEEA TRV, T, HFELD 5 FIChlBRWEELRD 5.
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K 11 BRI HERES Tops (1/2)

1986-2020
title count
AL The Astrophysical Journal 66168
AL Monthly Notices of the Royal Astronomical Society 46747
AL I Physical Review D 34640
AL Astronomy & Astrophysics 29896
AL Journal of Cosmology and Astroparticle Physics 9880
ol Physical Review B 74769
(i Leke | Physical Review Letters 34033
<. EEd | Physical Review E 20297
(i Leie | Physical Review A 11216
i Lele | Applied Physics Letters 6801
cs Electronic Proceedings in Theoretical Computer Science 3983
cs |IEEE Transactions on Signal Processing 1143
cs IEEE Transactions on Information Theory 1060
cs Logical Methods in Computer Science 583
cs IEEE Transactions on Wireless Communications 488
Physical Review D 65614
Journal of High Energy Physics 33701
Physics Letters B 27796
Nuclear Physics B 14027
Physical Review Letters 10340
Journal of Mathematical Physics 7674
Communications in Mathematical Physics 6842
Journal of Physics A: Mathematical and Theoretical 6132
Journal of Statistical Physics 2962
Journal of High Energy Physics 2757
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£ 12 DEHERFESEHERE S Tops (2/2)

1986-2020
ctg title count
nlin Physical Review E 4411
nlin Physical Review Letters 1942
nlin Journal of Physics A: Mathematical and Theoretical 940
nlin Journal of Physics A: Mathematical and General 815
nlin Physics Letters A 805
nucl Physical Review C 14503
nucl Physical Review D 4835
nucl Nuclear Physics A 4555
nucl Physics Letters B 4094
nucl Physical Review Letters 3130

Physical Review A 27012
Physical Review Letters 14807
Physical Review E 8539
Physical Review B 5882
New Journal of Physics 3941
Physical Review E 1836
Physical Review Letters 411
PLoS ONE 317
The Journal of Chemical Physics 269
PLoS Computational Biology 231
Physica A: Statistical Mechanics and its Applications 647
Physical Review E 119
The Annals of Statistics 1385
The Annals of Applied Statistics 897
Bernoulli 524
Statistical Science 411
IEEE Transactions on Signal Processing 208
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Z 2 ET arXiv KRS NG L OBREOMM Z2#E T, Yo &5 RHEscEHzhTw s
ML 7.

BT arXiv ICHEE I NG XD ZDERDEM I E D & 5 B e 5 2 7=, BARMIIE arXiv
WHEB XNl 42 DRI DRELFIHE Nz, O2WTHRS., #HREZXDITRT.

-
o

astro-ph
‘

~
- cond-mat
1] cs
= ﬁcon
€|
3 mla_ﬂ:h
nlin
g 5 nncl_
sics
< ‘ s-gjo
I q-fin
stat

o

Category XEBHEADOV

X7 285 | FHoBRME

B @ 1% 2014 4£~2018 F D 5 FEHNIC arXiv IR S N zimsC e xR, e AEREZ IS L,
PEHBIABER LD TH 5.

MD%xzAZe, ZITHOHBHEANRKERERS. 72t ZIEKYH (astro-ph) 351 FHEIEL
DR, THHER (cs) DFIHEEAR Z .

oo h o DR 2HE ST 2 2, [RXXWHIZOWTIE DOL 5 BE W20, H X T arXiv
DX % GIHE T DOl DDz, FibbiGECERI N eI IHLTWwS] WS AfHE
P HEE XN 553, Semantic Scholar T, arXiv IZHRFRINZTL TV 2D DI TRL,
DOI 23 5 X N JFERLFEOWE IHITOVWTD, IRTERLTIRT 2720, o 0fRIE
ZOEE “BHHICBI S5O v, MELTELIX AW,

B U C B BfRe <, R T ORI Topls 2K @ IR 7.

KRB EADL EAITEHRRPED TV S, FUIERNCEEEE 2175 L TORRN LT~
= 71T 2 DHZVEIRT, FUICEREESE RN AE IR L TEHI WS Tur o307
BBDIATIVET2b0bHB. TurIIVIZEDIA T IV EEK LMD THATH
=7, ZORRE VDWW B FERL L U THEEICBE T 2 2 2 I3RPEN R OBlE» S #HS
EREVWEEZ LN, arXiv ANOEHE & W5 BIIIIHRRFEDO 7Y > 7 1+ (W - PR) #Ri%
bz 5.

12) 3z, FLTY Y DOAOFFE RS B CIZR WA E T 26 EN D 5.

18



#£ 13 &5 HY Topls

aid date category title cite
1 1502.03167v3 2015-02 cs.LG Batch Normalization: Accelerating Deep Network Training by Reducing Intel 9999
2 1409.4842v1 2014-09 cs.CV Going Deeper with Convolutions 9998
3 1201.0490v4 2012-01 cs.LG|cs.MS Scikit-learn: Machine Learning in Python 9997
4 1310.4546v1 2013-10 cs.CL|cs.LG|stat.ML Distributed Representations of Words and Phrases and their Compositionali 9997
5 1409.1556v6 2014-09 cs.CV Very Deep Convolutional Networks for Large-Scale Image Recognition 9996
6 1412.6980v9 2014-12 cs.LG Adam: A Method for Stochastic Optimization 9996
7 1512.03385v1 2015-12 cs.CV Deep Residual Learning for Image Recognition 9996
8 1409.0575v3 2014-09 cs.CV|1.4.8; 1.5.2 ImageNet Large Scale Visual Recognition Challenge 9994
9 1506.01497v3 2015-06 cs.CV Faster R-CNN: Towards Real-Time Object Detection with Region Proposal N: 9994
10 1301.3781v3 2013-01 cs.CL Efficient Estimation of Word Representations in Vector Space 8977
11 1408.5093v1 2014-06 cs.CV|cs.LG|cs.NE Caffe: Convolutional Architecture for Fast Feature Embedding 8977
12 1409.0473v7 2014-09 cs.CL|cs.LG|cs.NE|sta Neural Machine Translation by Jointly Learning to Align and Translate 8727
13 1406.5823v1 2014-06 stat.CO Fitting Linear Mixed-Effects Models using Ime4 8708
14 1311.2524v5 2013-11 cs.CV Rich feature hierarchies for accurate object detection and semantic segmer 8145
15 1505.04597v1 2015-05 cs.CV U-Net: Convolutional Networks for Biomedical Image Segmentation 7797
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8 5| R L HE
FEFRFETIE Ta b AOEHL Y TREGM) KD K5 RBRT—EBELNEH, ZZTDH

TREDA ) T A 0MERPBIETE, 2L 0HXBHSIAB 0t TH 3 ), RIMDITRLE
EXOWHET 1 ALV THIHENZ X5 R DDBIFEET DI LT 5.
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51 9HEOERICOWVWT

SEOFITH 51X, arXiv Bix 5 DOI {15 £ o<, DOI 15F 4% ¥ ofEiFiconT,
DHETREREBOD RSN, FICKXWHERO DT L ERRDO DI & TEROVIEHEFICHS
nr.

7L, TOBDRDFTAMD ICEETOERLLELEZ OGNS,

e v 21X, RXPHETRERD» S DOI 5 ETHA3 » A RoTWwa. — kit - H
flRi7mt2%EZ 2, 1. HRBEZIGITroEREZRE L CERERE, 2. ASREER
ERESTENL TREERHEE, GOAFERROGEE—BEBEECR L T—EHHANTDO YN
A RABMIH, VAL ZADD - A EHEER L HEEREOMAL ZERTOMED, ) 3. REKR
FEDLE, HRAEICE U TEERIE, 4. FEIC L AREHR 2R TRGEBHE, k. HFETIR
F U4 VHRDEMLTE Y, HWIEEADHIRZ DT, 20, FHATOIERAG D ATEE
oTWbEe, HIREToMMEMHE A TW e HfFTE 2. zhTdh RN hsoe”
0t 2%3 5> AUNTRT T2 2 3MBEIEVEHEI NS, KXWHERZRDEW DOI 15
R WHOBIZHETEZ S, FRPTEHR L CGaGEIcifm s 2 0 L IZIZFAFICERT 2D T
372K, ERERDNFIEIRF o TR T arXiv ICBSR LTV A ATREME B HERR T X 72w,

ZDEIZ, MHEEOULDBECHPITEIDOERELEATHZ AR D H D, HEROEMICIIEE
TEREND .

ZOHEBEBVE LT, HEESPHGEL MY LEFA—D 75y b7+ —2u kT, BESHZL
MTE52,, $20Re LT GEROERNN Y ZI2H 503 —HEIMNTE WL ET) 28R
MERRT & 72 2 2 IR BIRIE .

F7z, By A~PE, BEIED | FERELEER, WXOMOETHEREe U TERTE 2 AHE
RN ARV R

52 HBEADFERICOWT

SCHR (8] T, MIAPIHELZ BV LIEMAEAD A Y 2 2 —FiRe LT« BERDITNTL
BOUWIEHHODTIL U R LTFy 70— RFENHNIE, MEEICIBHINLETRGIH/XL
EARTENICR+25H0HE<, HEOFICEMNMESZIFLAVBERELYENNET 20138
LLDTIREVWHEDERDD oz, "t Vol e ZRHLTVS. SIAMMERERTA
T, HHEEEREINZ IR IEZONEN, ZOHE, EROY v —FILanilE R
L 7= ZEEER O RIAR I, SR S 5.

20



722 ZIBEEBERD T LT Y ¥ b — bioRxiv & 7EH L7z Ryivist BTi3 &y o — RFEHe,
¥4 2718 SNS TOERBERCTHLET Y F 7L, L TwE. 25 LAV XY 2
AR WS Z EIdRIREE B Z o, BHRDSHR [B] 1I2BWTH, ©« FLTUY FDOHEDS
TRRDHBYEEICHERD L TH DD, WROWIRABDALSTAILEX MY IRICEDESR
XDEEEZARLTIEELIATNILSICHE>TEITLWBRILDERNESNTSD, T5L
THDDFABRFILTVKAREITHS. " toididriAoh 3.

7, aXivIEB I LD [ERIGE) TS 22 08 BE S A Tw 5 DI TIldRWialfHE
M| <, X ESEIRZ T CIEEHEiA K & 5 b 2 BEHRRDTEFITOVWTS, A—D 77 v b
74— L FETHETEZ 2[R REN. e RiE, RO EHRZE cs (BlRR) O F vy 7
lElectric Proceedings in Theoretical Computer Science | T, [Journal) % [Transaction| TIl&7z <
MProceedings | TH 5. DF D, W@XEGEHDM X TLER L, EESHBHO@R Y (FR) b arXiv
WKHEHRINTWEZ e Dh 5.

53 BES

STHOABROTAIRD B L THICEE R 2 RN, ZOMOEBERICOVTE LD S,

arXiv ZEERICEE L TR DWW TR L & L T ORISR E M2 Y RAKR ORI HE
T, EARMCIIBEI IO S, 2F ) ~RWEEERTCOERERLZDDOTIERV. o TEAIER
FBEOESWVIHEMNICEWEEZ 5N, —HIC “arXiv BRI N TV IR BRDTEETEZ S
7 EBHETEZIICRW ISRV, 2, aaXivDd L 7Y ¥ b EEOSHTR LN B HEAID
WOFNCDHEENRETDH Y, FIZR, HERHEOIHTELN LA RSN Z 5 Z L&
TERW.

F7z, DOI D 5ICOoWTH, HETIET LT M) — - Dx —FAREDMEDELTETE
D, DOl 3DV FHERL L HEFATEZDDONEIDICOVTHHEBINIVETH S. o T,
B 252 THMLIWERIE, FHHEONy T —F ARy TH Y T 7 LY ABWL D0
ERLT, “Fy TI v —=FAFIRE O &5 RIFEERLOBEITERE T 2K THNT 2 0EH
H5.

Z Ofth, arXiv 3R A RSB EMMIL TW2 2IXE X, W - B - HHRROMXDZ S B
NEFLTV Y P —NTHD. Iy —FAHAGHE TN T r Yy TH Y T 7 LV AR T DK
ReLThHY Y bEND, YA ZAREREEEIHE N DI CERBRICIZAI» RV E IR
BIEHR (28] REDPIBZZ XY v b, Wt - SSGEREEINBNX Y v b3 HEHDD,
NATAMBD 2 Z L IFHEZXN, 72, bioRxiv 2 Y ZEFICHEAZFEOMD L T > FH—N
I HEBIE T E R,

INTFERE A S LT ENLDRICOWT, T CEETIHELD .

13) https://biorxiv.ora/
14) pttps://rxivist.ora/
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COVID-19 12 & 2 B2 oE W7 v — UL XETEBRICHNT T, ERROEES i E
TRBEVEIXTITONTEY, =TI A T ATFEINTOEMIERED D H 5 oMse 2%
DODDERPHFEDDDERDDDOH D, TOERTZHEHT 25D LT, WRT— XA
T, 7L 7V Y MIREREROEEFEZHS X 74 72 LTHIAKFEHE N T WS, NISTEP Tl
COVID-19 \CBH# S 2 7L 7V ¥ s ORFTIOHT (1] ZARLTWVWD

—/T, L7V Y FAKREIFTFICE o TE 30 EELSEH SR, LTV Y M —oNciEik X
NIHENBEDOEIZOWTIIERN AT 2L, ZOFTEOH H HHrbATH NS,

SRV T Y M= NOERTH S arXiv ITEH Laieito/Z 2T, L7V Y MaH
2 BJEEMICIE 5 FTOMMIABTIC L2 EZM R OIS Z e, HlRREHDIC, BT LDHEE
MXEHOE LEWT L)V b RZHBEHINTWE e R EN T o7z, F/2, Award 1EHR &
D—EDINFDBARETH D, BHAED 7 7 ¥ 74 ¥ VBEROMEZ Z VBT E 2 REMES,
FIABOAINCE 2T, BT LTV Y MRHRAZ A D KE S B ZATHEMES R L 7.

INHDTVLTY Y FOREREZRB LTV T Y VOEEENIT A2 T, ZTHETOD
L WS | B DN 22 5721 Tldbh 5720, BEE Ol Z fi5eiNc o4 © = 2 AlREtE 2R
TN TE.

SBRMDODFEOT LTV M= ANREDGHEMAZ T, LTV POEEESER, 7
FHEZTY, TV 7V Motho—Btz175> 2 e EEh 3.
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