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52 ENLw. L L, TIHSIICEW O OMEREH S LT3 (Cole and Cole, 1971;
Porter, 1977; Edge, 1979; Lindsey, 1989). % Z T, WFENADEENICEKI SN TV EHLD
AL (F723ER) ZHC2aa b cdh, o MBUHE LI GE o I B o 5 )
ZFHL, wXEOMIENEDRILER Y 5 A7 =T SE0aH 2 ThhTwb (Callon et al.,
1983; Law et al., 1988; Braam et al., 1991).

I/, WXOEBRETH WAt L LT, Proceedings of the National Academy of Science
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B, My VEOWTOMEETL>TV5HD0H 5 (Griffiths and Steyvers, 2004). 7+ X
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L—2a ) —FRRERY, KEMROSTETIE, NROSHOMNLEOmRLOERE M
WT, PEYZETLVEFAHL, ERONELZWO2O My 7 IZH5HL, 7HATED X
I Y 7 OEIITON TV DY, ESICZFOHNZFET 20T hbN T (Gatti
et al., 2015; Sun and Yin, 2017). SN OOWZETIE, Py ZH#ERIZIEy 7 ETIVOFHEE
LTikd L CHHEN TS Latent Dirichlet Allocation (LDA) (Blei et al., 2003) & FJH L C
W5, F72, Science Diw X &\, FERIIDIEHRZ MK L7 FE Y 7 EF )V TdH % Dynamic
Topic Model Z#Hli L, + ¥ v 7 OEFMZE L% A L7258 (Blei and Lafferty, 2006) %, K
RHNIDIERE J V85 XA M) v I RAL ZDOFHD 1D TH A, Hierarchical Dirichlet Process
(HDP) (Teh et al., 2006) Z¥iik L 72 E 7V %2$2% L, Neural Information Processing Systems
(NIPS) D X D25 DF5 % A L 7292 2°% 5 (Ahmed and Xing, 2010).

AL TIEFR L DOERZH T, WIEEHli 072 DI E R ROMBER 7V — 7O ED
LTI L2 HWET 2. HROMBR 7V —TDETOEE%Z HDP ZFH L T\
{ODDO MY ZIZHHEL, ZV—THIERIL, Py 7 OBaREESEES.

2. EFVCIFE
FHTHEFIVRIZDOHS YT ¥ T REIZOWTHTT 5.

2.1 Hierarchical Dirichlet Process (HDP)

HDP X/ Y785 X b Y v 7 XA XD TF:D 1 OT, Dirichlet Process(DP) # BEE{LL, T®
DPBODP oG bNa e RES i L T5Z LT, FIRETHMERETLIENT
X%, ZD72%, HDP # LDA WCHHTAZ L TUEMT I vy 7 2435 Z E AW ERIC %
4. 414, HDP % LDA (2@ L7-%4& % HDP-LDA &I, HDP-LDA OAERERIZLLT O
127 % (Teh and Jordan, 2010).

(1)Go | v,H ~ DP(v, H)
(2) For each document d = 1,...,D
(a)Gq | o, Go ~ DP(a, Go)
(b) For each word n = 1,..., Ny
1.04n | Gg~ Gy
ii. wan | @an ~ F(0an)

Z 2T, HI3’¥F A—% 8 ® Dirichlet 546, wan, Oan \TFNENLEd D nFFHOHGE,
Py T, o yEINAIR—IRTGA—F BRT. Fla) \EHFBEBEOGA TELHS M Z WS,
WEAERE TV E T BIFE L LT Perplexity 28X S FIH E N, UTORTEHRINS
(Teh et al., 2006).

1
(2.1) exp (—7 log p(w1, ..., wr|Training corpus))

ZZT, p() BHROEFNVOMKEE, 1137 A NF—7 OHFEREERT.

2.2 Chinese Restaurant Franchise (CRF)

HDP-LDA O > 7)) ¥ ZII3BRE A4S % Chinese restaurant process (CRP) & JLik L 72
Chinese restaurant franchise (CRF) (Teh et al., 2006) z i L 7=.

CRF X CRP Z LR EZ b OBBO VAN T UNER LY v 7)) YV FETH 5.
CRF TR AZ2—=FHHFENTVLLAN T VDT TV F XA XEEZD, TNERDOL R
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LEMAT % (Gatti et al., 2015; Sun and Yin, 2017). 2T, tq \d30H d DFAITERE, ga 13X
FADTNV—T, Dy IATEE t, T NV—T gOLEBERT. $72, 6(x) d 2 PEDOHA 1
%, TNUSNOYEIZ0 2 ETHEMTH 5.

(3~1) DPtgk =

4. O

AKAFIETIE, Walt B % 058 0 F % i ek & et B 7 2 B E 3 5 BF 28T O F
XOEREEHCTHNMET >, SHHOMXOER, BITEE O HIE Web of
Science #* 5 % L 72. HDP-LDA ® % %% 1% Nakatani Shuyo K ®» I — F % & # |2 L 72
(https://github.com /shuyo/iir/blob/master/lda/lda.py) . 7 — % QLI & L T, HFED /N
AL, WEHE O — D 7212 Lemmatization (A FFHO R LEEDO X 9 ZRifH ST
WIBICEHT 52 L) 0%, ANy TT—F, iiE, BE, 1 XFOHREOREIT-72. F
72, ECOEEOFRTELPHBELZVHEFRISTIGEE Y5 2 70w EE L) vz, &
512, WIS HIEES S WHEEEL, SMHF— 7 0ERZERTIBIILBEORETDH Y,
EERONEZHNTIBEIAELE 2, TNEhOF— 7 HICHEO MBI K% R L7z -
T, FEEORBY ERB L2 HEERIED) Bz, 289 A= S HEROBIZ, NAX=I8F A—%
3, o, v 30 Gamma(1,1) WS &L, =05 & L7, RERNERBEORLED
FERHI 70y b &2 HWTHEBELEOEILET 5 F TH DR LA (Omori, 2001). 5HEOCEAS
RELTBOBITOH D SN BEENRKOBDING A= 2R L. KFEOKIEE L
T, £7—%%y NOHED 90% 2T —%, BOD10% 2T A MF—% L LTHEL,
HDP-LDA & LDA TENZEMN 3 MIT D5 &2 1T\>, perplexity DfE% I L, HDP-LDA T®
IHTRERA LDA OFEF L AR TFRUERESEA L T nw I L 2R L. HEEE 2R
3. LDA ® b ¥y 7§34 HDP-LDA O34T THEE S N72fl, N[ /8—=XF XA =% o & BT
HDP-LDA & [{]— DX # Dirichlet 454 & v 7z.

4.1 HERZOABOERLHIFEDHM

AR RO FE R i CiE 5 38 (Varin et al., 2016) 1I22\WTC, FEATEEEAY 2001 45 5 2016 4F
FCOEREZM, K GEOMEOIFHPLBIN 2 BT 272005 &7 72, WmlaED%
Bre stz £ 3 1RT.

3% 2. HDP-LDA & LDA O Perplexity ® iz,
Perplexity Y51E
HDP-LDA  LDA
GAtRIERGET — & 1,764.68 | 1,826.03
WRFT— & 1,473.72 | 1,644.70




224 EIEL H568% 25 2020
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JOURNAL OF THE ROYAL STATISTICAL SOCIETY SERIES B-STATISTICAL METHODOLOGY | JRSS-B 657
ANNALS OF STATISTICS AoS 1,573
BIOMETRIKA Bka 1,217
JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION JASA 1,873
BIOMETRICS Bes 2,054
&t 7,374

T—F ORI E LT, K7 — % Tl 4,000 BILL R L7 BERIIID B 7z D B 7z 5
IR DY . model, data, method, use, propose, study, estimator, estimate, test, distribution,
sample). HFEOFFLIL V=11,114, HFEOREIL N=545,091 & % -7z, HDP-LDA % 7
IR A — & HERE & AR IEL 3,000 HATV, ZORENE Y 7 HIT 15 Lo,
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RY. 72, 2016 FEEDEKTLRED P E Y 7 EE pigp ODREA LT 757 %K 3I1TRT.
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REFIVEPUCHE L 20 FEICOVWTHO Ny 7, My 7 2 3FEHRESOHETER
ZFOWEREICEET S MYy 2, Py 7 3REETEHOGICEESTL MYy 7, b
Yo 7 4 3BMETY) 7ot eT VvERA L-aMcEE Lz Yy 7, MY 751
ROV 5N 5 AERERBRSLFHRMERICHESTS Ny 7, MYy 7 6 I13EERT
FER M OMBES O E TR oL A AF R T ICBEE S5 Ny 7, FE v 7 8 I3RFIR
%@l?—%@%%’%@bfﬂﬁiﬁ’owf@bﬁ/ﬁk%i%né F72, K3&Y,
BIOMETRICS I 3MBOFLFEICLRT M v 7 3, 5, 6 DEETREFMIEICHEST S FE Y
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WCHET BHEHEZERL TWw5b Y ¥ —F ) (Biometrics mission, 2019) O 72 DBIFEIZRI L 7245 5
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Yy 2 EEPHIMERITH A Z L5bh b, TEOT— 5 OREHH RIS, BEERICH
ﬁbtﬁnﬁ@huﬁbhfwéﬁ%f&ék%i%né.it,bEv72®7?7f&
LD SCEEIZ X ANNALS OF STATISTICS @ k¥ v 7 HADBFIERL o TW0WbH I Edb
5. HEEIZHE L ZNBEORLAMEOGRLEETIE L KDY LIFo TR R H 5 &
EZoNb, KoMeHwsZ LT, P& RO, % MEy 7 OB S LEEO KD
WFeDBhIN, & LEEOBBRLO N E Yy 7 OEWIHLRTEX 5 2 L 2R L2,

4.2 MERROHHR

MR ECEMTZEAT (LT ISM) & Academia Sinica #EatHEHERFZERT (BL T Academia Sinica) @ #
YOG EZ M, OO OMIEORBLE N %2R T 572005 217572, ISM &
Academia Sinica D7 —% L LT, FBHICFNZFNOEBITELTWAI AN 1 AU EETN
L X RO DT — & & L7z, 72, FATHEELIL 2001 4705 2016 £ X TOF— ¥ &7
M L7z, SWIZEHT O x5 1R,

Ty O E LT, KF— 7TiLmOEMLﬁﬁLt‘§iWOHwKGﬂDHwK
HERIZAKDM ) . model, method, use, data, study). FEOMEEIE V=",288, HEEOKREIL
Mﬂmmmt&ot.HMMDA%ﬁwtﬂix—&ﬁm%ﬁﬁEﬁLmoﬂﬁw,Ft/7
B8 kot
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Understanding Research Trends Based on Article Abstracts
Using Topic Modeling
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The financial difficulties experienced by universities due to declining birth rates and
aging populations are becoming a social problem. It is necessary to identify and evaluate
the trend of research activities inside and outside universities in order to strategically se-
lect support targets in these institutions. Methods in research evaluation often use article
citation information such as the impact factor. However, it has been pointed out that
there are several problems with this approach. Therefore, we employ a model that applies
the Hierarchical Dirichlet Process (HDP) to Latent Dirichlet Allocation (LDA) for the
inference of topics using abstracts of articles in which the research content is directly ex-
pressed, and show a method for determining the research trend of each target organization
and group. We use abstracts from representative journals in the field of statistical sciences
and from institutes related to statistical sciences to analyze the method. In the analysis,
we confirm that the results can identify the research characteristics for each target group
and the research trends for each year of publications.

Key words: Topic modeling, nonparametric Bayesian statistics, Hierarchical Dirichlet Process, institutional
research.



