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Abstract  Very recently, topic model-based retrieval methods have produced good results using Latent
Dirichlet Allocation (LDA) model or its variants in language modeling framework. However, for the task of
retrieving annotated documents, LDA-based methods cannot directly make use of multiple attribute types
that are specified by the annotations. In this paper, we explore new retrieval methods using a ‘multitype
topic model’ that can directly handle multiple word types, such as annotated entities, category labels and
other words that are typically used in Wikipedia. We investigate how to effectively apply the multitype
topic model to retrieve documents from an annotated collection, and show the effectiveness of our methods
through experiments on entity ranking using a Wikipedia collection.
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(1)For all d documents sample 8 ~ Dir(c)
(2)For all ¢ topics sample ¢; ~ Dir(3)
(3)For each of the Ny words w; in document d:

(a)Sample a topic z; ~ Mult(6,)
(b)Sample a word w; ~ Mult(¢,,)
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EFNOHEICXTAY LT VA #EA LT [6].
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FEaL s v a v pORBEMRERT LD RF AL 2457 [10]. H#
TANBY T T AMELE LTERESND.
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W3, Wei & Croft I35 FEE T /WIZES  FHRRBOF
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Newman 513 LDA €T VLR L TWL 20T
VTAT 4 Y ZETLERELE[8]. b
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AT A D My 7 IR U THBEROFSREET
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Vw7 tICBT B SN ¢y & ZIUTKIRT B/ 8T
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(1)For all d documents sample 4 ~ Dir(a)
(2)For all ¢ topics:
(a)Sample 1y ~ Dir(v)
(b)For each word type y € {0,--- , M — 1}:
Sample ¢§’~‘) ~ Dir(3®)
(3)For each of the N; words w; in document d:
(a)Sample a topic z; ~ Mult(64)
(b)Sample a flag z; ~ Mult(¢,)
(c)For each word type y € {0,--- , M — 1}:
If (z; = y) sample a type-y word w; ~ Mult(¢)
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OV TRLEEDEWVELZOLEL I ERIC, =0T 47 4 &2hE, HT73Y 5% FEIRT.

software 0.0266 | beer 0.0298 | game 0.0551
windows 0.0191 | wine 0.0278 | player 0.0471
system 0.0171 | tea 0.0268 | card 0.0401
file 0.0161 | drink 0.0218 | cards 0.0379
version 0.0122 | sugar 0.017 players 0.0288
support 0.0115 | coffee 0.0169 | play 0.0206
microsoft 0.0114 | alcohol 0.0164 | games 0.0147
code 0.0106 | made 0.0116 | played 0.0137
files 0.0095 | drinking 0.0107 | hand 0.0132
source 0.0093 | bottle 0.0106 | points 0.0123
Microsoft-Windows 0.0254 | Wine 0.0303 | Poker 0.0335
Linux 0.0213 | Beer 0.0219 | Board_game 0.0204
Microsoft 0.0154 | Grape 0.017 Card_game 0.0186
Open_source 0.0153 | Soft.drink 0.0112 | Playing_card 0.0172
Operating_system 0.0143 | Coca-Cola 0.011 Betting_(poker) 0.0122
Unix 0.0132 | Coffee 0.0106 | The_Price_Is_Right 0.0121
Mac_0S X 0.012 Lager 0.0095 | Game 0.0116
GNU_General Public_License  0.0113 | Brewery 0.0095 | World_Series_of_Poker 0.0107
Computer_software 0.0102 | Alcoholic_beverage 0.0089 | Contract_bridge 0.0104
Free_software 0.0079 | Vodka 0.0088 | Gambling 0.0103
software 0.1259 | beverages 0.0857 | games 0.1738
computing 0.0483 | alcoholic_beverages 0.056 mental-skill_games 0.1171
free_software 0.0324 | food_and_drink 0.0403 | tabletop_games 0.0993
application_software 0.0296 | beer 0.0381 | card_games 0.0515
operating_systems 0.0259 | alcohol 0.0366 | board_games 0.0414
cultural_movements 0.0255 | non-alcoholic_drink 0.0359 | playing_cards 0.0389
system_software 0.0228 | wine 0.0339 | entertainment 0.0368
systems 0.0219 | distilled-beverages 0.0254 | personal_life 0.034

engineering 0.0183 | beverage_companies 0.0215 | poker 0.0334
software_by_operating_system  0.0179 | brewers_and_breweries 0.0207 | gambling 0.0275
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BrrhEnw, E, L TRY.
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Wikipedia TI%, =V 7 4 T 413 ZDERZE LA
FTHXELLTERRASNS. SVlxhuE, £3EIR
BEDTLT 4T 4ICHIET 5D T, Wikipedia (23
FRTUT 4T A RBRTBH AV ITEAMEICE S CER
R, HDABRERPTS. 22T, =T 4T ABRE
EERBOERMESIL, BIE OBEM TIIRFED
TUTATAICELTERLBAT L Z EnERSN
HZOIKLT, BETELTLLEZEI TRVWILETH
5. FIzE, HDTUT AT IR D R TERIC
SWTHHAT OO, TOTUT 4T 4 DEHEZR
NTWeWIEE, XERELY A7 THEG LSS
THAIMW, TUTATARBY A TIIAHEE L S
ns.

Fx (33 Y — 2 v 3 7 [INEX-2007 Entity Rank-
ing Track) 2 CHEE XN 7= 28 OIIFAFTMT — & L
46 D7 A MAFHET — % AWz, EREN O
T4, by LRETAEEHENLRD. 7
TUE hE 7 Dtitle 7 4 —/V K22 bl L TRW:
ZOFEY —2 v ay TRV LT Wikipedia = L
7 V3 UIHEE TR &z 659,388 A 72 Y [16],
ABWTHLINERHW:.

FMERE & LT, FHREE (MAP: mean average

precision —non-interpolated) [10], (i FHFEE (GMAP:
geometric mean average precision) [17] 3 X TU'MRR (mean

reciprocal rank) [18] % AV 7. MAP IZ1EHIRFE OFF
fifEfE L LTELS ZIFANLN TR Y, REMDI D
fRLRT VW ETHLNTWSD. MAP NEMNFEY %
WD DIZR LT, GMAP IZ#(TEHEZHW 5 Z &I

2 (http://inex.is.informatik.uni-duisburg.de/2007/xmlSearch.html).
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Wikipedia = 7 Y T2 3 DOERTb
b T AT 4% LMO—FE, HT Y T, &
NENRR DA RZER CTHAICHR o7z, Eie, 418
DAy 77— F[19] ZBREL, 10 CERMIZLH
HBELARAW—fGELRRELE. 2L, =T 45+«
BT IY FAULIZONWTEZE O HBBEE # bR
ELZholz. MY ZHITT =400 £7213 T = 800
& L7-. GESwitchLDA Z#EET 572, 2 DOMILL
T~ a ZEEICH L TE T AT U I EFETL
FNENTHEI N MYy 7 2 BEIC K > THIG
¥, Pw,z|t) £ FH LIz, Ptld) COWTHRLE
FET2 OO~/ a7 EEOFEHI L > THE. F£iz,
B D 7= DIZ W 2 LDA T /M2 TH EARIZ
R CESECHEE L7228, BEEER o I3 L.

DT T, T —4 2V TRBIICED - &/
RTA—FZOEIZONTIRR . Fifi T~/ MAP
ERAETHEIICHRELE. B Y LET
F (BT, TQL)) THWE (6) Rk I 5574V 2
L e RAL—=V U TONTA—HX, =250 E L
7o, i, 2Ry REETT AL (BLTF, IMQL)) T
AWz @)-(1D) B L U3)-(15) RicRTF BT 4V 7
Ve RAL—=D U T DORTA—=BE, oy = pe = po = 50
& L7 (9)-(11) Rz X % GESwitchLDA 12#-5< #
RETNVOFE () (LLF, TGESI+MQL] ) 2B\ T
1%, T =400, T = 800 = LTENRZEH A = 0.6,
A=05& L7 72, (1315 KL D FE D) (L
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IR LTERZER A =06, A=05 & L7 (1)RD
LDA I[ZESREET /L (LT, ILDA+QLY) 2B L
TIX, T =400, T =800 ZxLTENEFN =0T,
A=05 & L7

28, A=00 & &, ETHRA~7LDA+QL IZRW\T
7Y REETMIETHESEZEE L, LDA ICES
EETNOHRERNDZ L2 DD, REDER
WRTIEZh%Z [LDA] TRTZ izt 5. RERIC,
A=00L&D, Fik (a) D GESwitchLDA O F 22k
3L EET NVE [GESL, Fik (b) ® GESwitchLDA
DHIZESL XEET V% IGESD) TR



%2 BlST A=Y EBIT =5 LT AN T —
5 % R\ TR R

MAP GMAP MRR

training

QL 0.2267 0.0644  0.4892
MQL (1:1:2) 0.2406 0.0645 0.5140
LDA+QL (7=800) 0.2636  0.1004  0.5229
GESD+QL (7=800) 0.2644 0.0946  0.5458
GESI+MQL (7=800,2:2:3)  0.2866 0.1198  0.5654
testing

QL 0.2193  0.1056 0.5115
MQL (1:1:2) 0.2298 0.1143  0.5448
LDA+QL (7=800) 0.2633 0.1366  0.5045
GESD+QL (7=800) 0.2623 0.1313  0.5155
GESIHMQL (7=800, 2:2:3)  0.2749 0.1464  0.5580

£3: MY IROLERLSER L ZOHIBRT—F
% VT AR R

MAP GMAP MRR
LDA (T'=400) 0.0933  0.0154  0.2549
LDA (T=800) 0.1309 0.0256 0.2574
LDA+QL (T=400) 0.2617 0.1025 0.5607
LDA+QL (T=800) 0.2636  0.1004  0.5229
GESD (T=400) 0.0723  0.0124  0.1340
GESD (T=800) 0.1254  0.0213  0.2511
GESI (T=400, 1:1:1) 0.0789  0.0157 0.1724
GESI (T=800, 1:1:1) 0.1281 0.0243  0.2657
GESD+QL (T=400) 0.2497 0.0965  0.5275
GESD+QL (7=800) 0.2644  0.0946  0.5458
GESIH+MQL (7=400, 1:1:1) ~ 0.2649 0.1163  0.5305
GESI+MQL (7=800, 1:1:1) ~ 0.2751 0.1146  0.5578
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42 HiTIkR7= X D 1T, #ET 5 MQL, GESI+MQL
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i T ~_7= MAP, GMAP # £ ' MRR Tilfi 17>
To. IWRT—% LT A NTF—F ZRVWZEHMEfER AR 2
IR ZORND, BET D GESHMQL (Fi% (a)
13 QL & kb#: LT MAP T 25.3%, GMAP T 38.6% O
YEEE/IZZ LS. BEOHATTéH D LDA+QL
LB LT23A, Fix D GESIHMQL (3 MAP T 4.4%,
GMAP T 7.1% DEE B, & 51T, Wilcoxon DFF
S ENERRE (D) 12X 5 &, GESI+MQL 1% 0.05
DEBKAET, QL Lk L7zH4E, LDA+QL & Lk
L7358 OG5 THERICAE Th o7z, GESD+QL
(Fik (b)) 1OV TIE, QL & L7=354130.05 D

® 4 WIPUEH OH 2L ST L E DI —
2 T REAIRER (T=800)

MAP  GMAP MRR
MQL (1:1:1) 02202 0.0630  0.4889
MQL (1:1:2) 02406 0.0645 0.5140
MQL (1:2:1) 02007 0.0598  0.4762
MQL (2:1:1) 0.1768 0.0479  0.4566
MQL (1:1:3) 02397 0.0601  0.5098
MQL (2:2:3) 02374 00648 0.4925
GESI (I:1:1) 0.1281 00243 0.2657
GESI (1:1:2) 0.1139 00188  0.2176
GESI (1:2:1) 0.1273 00204 0.2578
GESI (2:1:1) 0.1303  0.0248 03045
GESI (1:1:3) 0.0987 0.0152  0.1839
GESI (2:2:3) 0.1207 0.0217 0.2334
GESMQL (1:1:1) 02751 0.1146  0.5578
GESHMQL (1:1:2) 02864 0.1168  0.5694
GESHMQL (1:2:1) 02615 0.1025 0.5342
GESHMQL (2:1:1) 02316 0.0874  0.4280
GESHMQL (1:1:3)  0.2830 0.1135  0.5992
GESHMQL (2:2:3)  0.2866 0.1198  0.5654

F5 HTIAVRELEZOICRELEZL ZOIT —
& % AW EHlifE R (T=800)

MAP  GMAP MRR
MQL (1:1:0) 0.1046  0.0247  0.2855
GESI (1:1:0) 0.0933 00135 02328
GESI+MQL (1:1:0)  0.1530 0.0438  0.3429

KETHE TH-7-735, LDA+QL & el LA 13H
BEEEIRD LN hodz.

£312, HFEEROEAZEE LT MYy 7 5% 400 5>
B 800 (LB L SV THADERERERT. T_To
My 7 BT MZES L FIEOH ML MAP & MRR
B LTl ELZ. P, ZhITEEaR b
R4 5.

#4103, HEMEELSEZE EDMQL, GESIE
L O'GESHMQL DFEBRFERTHD. £51%, #74
U TR HHEEELRZ 0 ICRELIZE &0,
MQL, GESI# XU GESI+MQL DERERTH 5. 72
B, PO Tyl 1 I—KEE, = T474, 7
U TGN DONWTDOZENENDBEEREL O AR T
NGB 22o0ERNL, MQLIZAT IV T~ HEER]
BAEBEOLIZE ZITHE LD, GESHEI—REEDOH
FERELOPEO L XICHWE LD RS, &
#&H)72 GESIHMQL IZDWTIE, vy iy =2:2:3
DL EDEPERRKNTH-7z. RSBV THT
US~ULDHEFERERN 0 DL X ITHEIMENE L K
FLEZ A, Wikipedia DT> T 4T A RTBE AV
WCBWTREAT IV T —FPNEEREEZHE D Z & n



birs.

LRONRT A =L PR L I-EROT T (K3-5)
TIT—Z 2V 2 LICERR L. ZhIEEHMED
T B R T D70, T — % 0B % AV TRl
NI A= ERBROIZREL, TAMNT—ZTiEZh
BDONRTA—BEEZDOEERANTNLTHS.

5 Y

RPNy 7 EFMICESNT, T/ TF—ayv
[ EXEOTDDOFBMBETNVERE L. BE
THRBET ML, JBELEZ7 =Y REETILVESE
ZRNE Y JETNLVERAEGDEILLDOTHY, Z0
SZEEZH N Y 7 ETIVIRZDHEFBRZESER D =
ERTEDHLDOTHD. ZEEM Ny I ET VO
EIIXFX T RS 7Y o 7iEE vz, Wikipedia D=
VTATARBERICEATLIERICES-T, 7Y
KEEET V72 5N Wei & Croft 12X » THRILBAZ &
N7z LDA IKE S RBET N E HBRR L LT, FHx
DORBETNEFE LIAER, HicaERhEs
Br-.

A% ORERE L LTI, Wikipedia I2815 5V v 71
EOBEREFATEZ LR ERBETOND.

aHET

RHFFRO—IY, BRI SR EESAFSE 11§
FRBFEIT HAE) (19024055), FAEWFSE(B) (20300038),
BAZENFZE (18650057) DIEBHIC X 5.
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