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Abstract: Large synchrotron radiation facility “SPring-8” is a shared utilization facility opened to domestic
and abroad researchers of industry, government and academia. It is used for research and development in
the wide range of fields. Due to limitation of resources, facility operation needs to be based on research out-
comes. Therefore, understanding how research area/method is blooming or declining is essential to consider
the direction of facility operation. Most of the research results are published as papers, but in many cases it
takes 2 or 3 years after the experiments, which makes it difficult to figure out research trends immediately. In
this paper, for the purpose of utilizing to support the operation of the research facility, we make a predicting
model of the number of registered publications in advance after 3 years since the end of the experimental
period. As a result, our model can be predicted with a correlation coefficient of 0.937.
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Table 1 Comparison of correlation coefficients.

A B ¢ A+B+C
SUFAT7H VAN | 0873 0909 0.893 0.908
O AT 0.773 0.822 0.812 0.853

% 2 RMSE DOltix
Table 2 Comparison of RMSE.

A B C A+B+C
SUFANTH VAN | 6424 5595 5964 5.565
H[AYF AT 8.310 7.469 7.646  6.857

x£3 F—5ty bOMETIZL ZHBGREE RMSE O b#g
(2013A H oo R B ERE D F)
Table 3 Correlation coefficient and RMSE for each data set.

MR RMSE ek
A 0.914 6.010 15
B 0.909 6.374 28
C 0.923 5.734 13
A+B 0.935 5.349 40
A+C 0.929 5.505 25
B+C 0.930 5.497 38
A+B+C | 0.934 5.309 50
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Fig. 1 Fitness transition of predicted and actual value in 2013A period for each ran-
dom forest model created by adding feature one by one in descending order of

IncMSE (Upper figure: correlation coefficient, lower figure: RMSE).
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Table 5 Verification of prediction accuracy when learning data

is incremented by one period starting from 2005B pe-

riod.
Eactili| TUS SR | MHBFRE.  RMSE
2005B~2007B | 2008A 0.858 6.141
2005B~2008A | 2008B 0.859 4.576
2005B~2008B | 2009A 0.872 7.199
2005B~2009A | 2009B 0.883 5.215
2005B~2009B | 2010A 0.895 6.210
2005B~2010A | 2010B 0.908 4.797
2005B~2010B | 2011A 0.879 9.383
2005B~2011A | 2011B 0.842 13.204
2005B~2011B | 2012A 0.935 7.369
2005B~2012A | 2012B 0.924 6.387
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Fig. 3 Conceptual dlagram of periods used for learning data

and prediction target period.
2010/9/30

2013/9/30 2016/9/30

=585 — 5
P ETIDS

¢ [20058 2010A | M&T®3%E [ 2010n | | FM 2013A
] YY) ORI, b ] ]
|~ BRI anzmieE | FHE

XENEH = RRSRY FuME
i

2013A R T#®3E 2013A
BEAEKEEE BHEREEE

SiIfE

{2013AmBen
] sormes

ETFLDOFBT—YICKRROEZSELL

2013/10/1 X8

M4 ARELIZBITL5EHT— 5 E PRI & Ok
Fig. 4 Relationship between learning data and prediction tar-

get period in this paper.

DBIMMGEEZ T o 72, HIRETVICBIFLE—L T4 0 2
EDOBRBFHHOTFUE L FMEDER LR L2 T 7 %
X 5 RT. &b, THMEX, TCL1L5[EBEITTCHITEY
ToTWw5 (FHIZHZE).

HIRRE 7V OMIBIFREUE 0.847, RMSE (£ 8.811 & 7% 1,
%1—%/7%TW<.2>km“ FUABEAMR T35 2
ERERR SNz, ZhUE, FET - oAz, 20118
Wi o, WI#T# 3 FELINICHR R BT D 2o 7258
FEEIIT L, H 8 HEE 02T 247 b il
PRI N2 LI XD, FERERERII T 5 RS
By b BB BEE DB E SN EENH TN
%*17. 20058 ML ORI O R B SRFEOHER 2K 6 12
BRY 5.

2%, 2010A M F TOFEEF— 51213, BELSEHED
YEEIZ L b % ) BUERBE BB OB IEMATHE D A F T
Wiz, FHBEORTIZOLS -7 D2 615,
F72, HIRETVOTFUMFEREZWHT 2 L, ZITTRTO
=L 74 2I2B0WT, THMEPENHEE D S TR LT
W2 Z DS, RERROFHILET O 2011A ] & 5 bk
D 2011B HITIE, BERBFRRD 57.5% 05 89.3% £ T LA
L7z L IZEH L, B0 EAMEER (1553=151) %
TUMEICHNT 2 2 & CHEBE L OTFELZ L L2, Zhil

AT R 5B S, TG © 2011B OB FE O R ARE
ERL7ZD0Y, MFOFERICIZbDEEZLNS.




IERNIBE SR/ BIFEETIMMEEA Vol.11 No.di

1-11 (Mar. 2018)

60-

. ki)
S A — 1. EilfE
e --2. FHlfE
& 40- A S
% v
A
Bk
=® 20-
0' T
(o]
X5 FET—4% % 2010A W E TIZHIR L 72356 O BCRE GO THIE & SERE
MPMWAEIL, 7T L5 BN THIEZ T o T b,
Fig. 5 Predicted and actual value of registered publications when learning data is lim-
ited to 2010A period.
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XV, RMSE 1 13477 205 8811 T THEEN TV 5
Fa—yrZEFLVE (M2 EHIEEFLV (K5 @
2013A Mo F UM E x LB L7256, i O KiREDS
14.82 (FillfiE © 21.82, FEWIME : 7) 123 L, R 29.26
(FHIME : 15.74, SEHME : 45) THo7z. L7zos>T, il
RETFTNIIE — AT A4 VY EIROKT D% R EGHFHOTFH
WIEFATEECIEH L b 0D, BgosLe—05 1 1
B B s 5 22.27 DL EORRGREDSE LTV 5
CEhn, RRBESRONRT M 2 REEIAT ) 121, 20118
HPBEDINTG X — & %8 7 — 9Mﬁ&ﬁb ENLEET
HhHEVZDL, N, [REOfE] 2875 1c5FT
:,T@ﬁ%%wﬁTE% 3 AEREEIRE T O BB S E
TS 5121E, e &b 20118 B0 HIWZEEDHEE L 72
2m5$3ﬂ*ﬁﬁ®H“T b EICETFV RS
MHER 7 — % & LT 2014B #i LI SEIEME & ik 2 2%
Wb, Tz, ETIVOFELMEIZOWTIE 2014B #o
T 15 3 ERLEFF IO 2018 45 3 A KDIBEIC L2k T &
BN LI RAZERDL, 2012BHFCOMET -5 F D
CIZET VAL, 2013A Mol & FRME & Ow A
FEIZOWTHREE L 72 AKG S0 TIE, IR T 14 2 4R 148l i
HT, FEROBRREESEE T L2BEOETLVTH
Loz, FHET—YOMEETCOHRFEBIIHT— %

© 2018 Information Processing Society of Japan

DEFMZELX R/MIT D 2 L B L7z,
&3,mnB%ﬂ%@ﬁ%mﬁ%iﬁ%<%ﬁL1w&
WZEnb, Ak, EHRESICKEZ RE L%, [FH
ﬁ@@ﬂﬁéﬁm<&ﬁm¢ﬂu EREOMEM I, R
THRERIC 3 ERBRE N OBRREHEE T T2ET IV E
LC [Fa—=V7ETNV] FFAATEZ2bDEER S,

7. iEER

K 3CTUE, KBRS iR SPring-8 THH S N7z 5
AR 2 I T 3 AR RRBIRE 1T OB B SR &
V—LAI54 VHATTFHST2EF VAR L. FHET
VOTNVTY) RLIET VT LT+ LA NEMHAL, %8
%~9 IoWTIE [FRAEER] TF5e0 T - FodEsR] [ —

BTSSR BT A REE R Vs B EREIC L
Tmmﬁﬁ DA EBGE L 4R, o T7—%
Yty NEESLEFEETLVOFPEEOT— 72y b X

Db BRI RfEE R L7,

K512, FUFAL T4 LA MOFEBETELE SN LE
HEOEEE (IncMSE) OEWL OS5 EHEE 1o
RLEDbELT—%+Ly bEHEL, TNEFNL0FEE 77—

[ L TET V2D ) 2, TSR ORFHli 247 - 72.
FORER, EEE 13 TORYMET L Laby s



BHRNIBZ ARG FEEEFEESA Vol.i1 No.d  1-11 (Mar. 2018)

HETNVOMERED RS <, RMSE (3iR/hE o7z,
MEHETIVE, KT [Fa—=v7ETN] LE
FIFCTns,

¥/, Fa—= U Z7EFMIF LT, FillEE EZE e
DRI REVE —L T4 VORI EWR LIz A, F
HxF SN BV TIE [FRERATIC & 2 EhrEE s L OB
REGHORY| Loz, RigXoF#H=ICIZETNT
W WEEPEEL W/ LL, Y=o T94 >
T L OB R R OBREIRI L v o7z, FRBEO S
5% 51 FIZFS L9 5 i#m O M A A A L EFI DV T
45 HROBETH 5.

W BFEE, IR - TR o TEEIH L HOD
FERGRREB O AL T EWINS A H 5. FEff
B, ©— 474 2 OFERIIgE s, B, £k
WL T E S OBEEN A ERICL > TRTE L2720
BORKNIESTE—LF4 DT 7714 T 1 & HHIC
ST A 2 LI TEY, FREREESEHICOVWTLRET
H5H. MFEHEBOBEZMLET -4 1 OBREAIH
B A AT 51203, EMEEREI S B A
B3 b b REEES, Bl LARO A 237 N, #
GIRAGM S E Vo LB ORESLEE L. E—L T4
YORKEIEICHEG T AHIELE LT, RIIEEBFHRDOT
WzATV, BEREEEE DBRIZO VT 2D 72\,

SENH

1] fhE—, A B SERAAGEERA RS £ 3% 3 5 Web
HES S AT LAOSE LM, 7Y%V T T 7T 4 X, Vol.3,
No.2, pp.155-163 (2012).

2]  EHEEDERFATE L v 7 — L A B O 1B S % %
ERBED S OIT, AFS (https://user.spring8.or.jp/
ui/wp-content /uploads/
recommendation_20101027.pdf) (ZH 2017-06-23).

(3] VLumErE, PR T L RF O deim T Je Rk AR S A R R o
MREB OB RO LR —T > 772 ) T«
wHRGIE LT, CERE B EOl - A BRI SR
DISCUSSION PAPER, No.113 (2015).

4] ke M AR, FRIEREE | A ORI
LA Ty b T MTy MAHT L Web of Science & Ff
A IR 2 o 723, SRS B sk
WFZERT DISCUSSION PAPER, No.89 (2013).

[5]  Jordan, M.I. and Mitchell T.M.: Machine learning:
Trends, perspectives, and prospects, Science, Vol.349,
Issue 6245, pp.255-260 (2015).

[6] LiB., Yang G., Wan R., Dai X. and Zhang Y.: Com-
parison of random forests and other statistical methods
for the prediction of lake water level: a case study of
the Poyang Lake in China, Hydrology Research, Vol.47,
Issue S1, pp.69-83 (2016).

(7] A —HE, EEEE, AN, SR B, EAREE—,
R @ BREE I AN #3255 WA R
HEEETIVORE, NTHHEFESH CRE, Vol.32, No.l,
pp.WII-0_1-10 (2017).

[8] Lokker, C., McKibbon, K.A., McKinlay, R.J.,
Wilezynski, N.L. and Haynes, R.B.: Prediction of ci-
tation counts for clinical articles at two years using data
available within three weeks of publication: retrospec-

© 2018 Information Processing Society of Japan

tive cohort study, Bmyj, Vol.336, Issue 7645, pp.655-657
(2008).

[9] Lawrence D.F. and Aliferis, C.F.: Using content-based
and bibleo-metric features for machine learning models
to predict citation counts in the biomedical literature,
Scientometrics, Vol.85, Issue 1, pp.257-270 (2010).

[10] Matsui, T., Kanamori K. and Ohwada H.: Predicting
Future Citation Count Using Bibliographic and Author
Information of Articles, International Journal of Ma-
chine Learning and Computing, Vol.4, No.2, pp.139-141
(2014).

[11] B8 =%, e & S o5 mEdRT 72wyl
MBI, 25 25 M AT A 2 A ER A 4R, Vol.25,
pp.1-4 (2011).

[12] Breiman, L.: Random forests, Machine learning, Vol.45,
Issue 1, pp.5-32 (2001).

il E—

2001 F UM KRR A Wy B A2
2003 4F [7] K22 K 2 BE N [ BRI 56
EoHEVAT AR (HEFIT—
) BB T, 2004 4 () =
M LR R ZE v & — AtE. DR,
SPring-8 + SACLA FIFI#& IR AT
LRS- ER - mEALZ S T — ¥ SR ICHEE.
BAE, BXOBERFRFRER Y AT L FHFeRHE &Mk
THRFHRE R GEAR AR %%, BARHEE L
%4y CIEC &4 8.

(IE%H)

WEh EEZ

1998 4B B K41 3 I o B 423
2006 -8 &0BfE K RF GRS A
7 LR LR IIER S T, 1L
(%£4%) . 2014 4E 10 H £ V) 4 BoGum el
FHM KRR B, iR A
7 LT BRI HEE.

(IE%R)

&H Fth

2004 4E LB G B A AN R BER
AR R LR T,
T Cmakdhy) . BifE, BROBE RS
KFbEE @ Tt . <~
FI—TV 2V NATA, AT I
MMER v N — 7 50712

(IE%H)

V=3,
BIR A O, N THEEARE.

10



BHRNIBZ ARG FEEEFEESA Vol.i1 No.d  1-11 (Mar. 2018)

KRR (ExH)

i R NN T R0 R S
T. NTT 80580, KIOKF K
We 1 BB SE R/ B SR TSR RT &
T, 2012 4F X ) WA KFKE
BelE e LA ek . MRS AL
ReSEi e v ¥ —k v ¥ — R, i
+ (T%). NTHgE, #ER Y MU — 2R, 2835 A
Ir¥a—T7 4y 7EORICHESRE. TATMREE ] G
R BIRR T2AE— 0T — v F] CERERE RS
& NLHEYR, ETHREEYS, HRAVZ7 by 27T
B4, ACM £%H.

© 2018 Information Processing Society of Japan 11



