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Re-ranking Based on Topic Word Pairs

Tingting He" 2, Ting Xu?, Guozhong Qu?, Xinhui Tu?

(1.Software College of Tsinghua University, Beijing 102201, 2.Department of Computer Science, Huazhong Normal University, Wuhan  430079)

Abstract: How to improve the rankings of the relevant documents plays a key role in information retrieval. In this paper, a re-ranking
approach based on topic words pair is proposed to improve precision while recall is preserved. The topic word pairs contain two correlated
words, one of which is the original query word and the other come from the documents. The selection is based on Probabilistic Latent
Semantic Indexing (PLSI). Then, the distribution of the word pairs is used to re-rank documents. Results show a 53.6% and 55.8%

improvement compare to the initial retrieval without any re-ranking or query expansion on NTCIR-5 document collection for SLIR.

Keywords: topic word pair; plsi; document re-ranking;
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BERAEMCRHSEE . AR IE RS TERGBEES B, &5 ANnE R imEnge
—EMERIES. Besh, BIINE RRMEEE PR S T AY R, AURERERIENYT .

FE AT EERATREBRNEEEA, BE—METEEANAANERTE. BTEIHENT: 1.8
WA, 2. EFEERER, B EAX 2Iga L RRERE - XA RAN, Hha B —MAkE TEA,
F— A A TR WS 2 M AT EARAE Y St R EEAN A AT ES RS, 2
RANR, MALY BHTHE. S EEaEREMAR, MHE R AR BN RER. Bib, UL
RAT IR AL A A% AN A BSOS B R . BT A B ORI HE R, SRR AR T EIA T ik
PRFAREEHLE RS, UYIEAIRE X SRR T 3. FIH AR B9 A3 AT BSR4
FHER .
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o, W fidf R,

3 EEEXT

ERAAN EIRAEWHRARIMERE - EAR, KhH BN —MBRETEE, H—NMaka Tk, BE
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L={(w;,w,, association_intensity) | w; € qandw; &q}

FIH D FAIHT 1000 KRS q FATHIECH B i 2 & - R0axT, IFRIBER LT B3t B —x11E
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E-step:
e
M-step: -
P(w|z)= 2, W).P(Zld’w). @)
D M W)P(z|d, W)
Pl = > m(d,w)P(z|d,w) -
D, M@ WP(z|d' W)
b @ = Do WP(z|d, W) @
Doy m(d, W)

RIFBR ALK R, &ER0)- @)RBG)HERMN, HhEEESLETINETE S

A= > m(d,w)log P(d,w) (5)
4D e

32 FEIAXALER
FIFH UL L4 REF1E w I EE P(w | z), K1 518 2 (8] AE B 7S U Rl _E ik R AT R PR 18] (7] & Y 3
. AR AR (6)VEIART R -
Zp(wi |2)p(w, | 2)
Z

\/me | 2)? \/Z p(w, | 2)’

B (L8 & — TR AR XOR R B SRR AT HEFR . B4R, LT A070 AR R R IRAGIE SRR,
Py K, P3N BES LRI R — EREMAE D #5R. MU AT N BRI EAR, EFSEFEERAX
L6 BA X B S AR SL AT T

4 CHHEH

SRS ) TEHEFR AR B AR 2R MR E X AT ER R, MATE KRR —MriE. ©HE S5 Eimiimaxc
MI3CHY, HEABREERT. 2570 AR 7R 4E 3 FE X A 0 AR L3 SO T TR R, Fo IS T EBUA ST
TSR RIBERE . BRI T ROARR SO R A R EEE R
. FRIRAXTMFE R span(a): ERUAXT a 51 2L 30R B BE B position(w; )-position(w; ) [ E-H position(w)F7R

W w TP ETT4]. BN, FEUAXN FER R, ORI ERE K

Pj= Cos(W, , W ) = (6)
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Bl RAR, HBIEKERZET A EEZS].
4. EWSHEENFREALEE S: B Z it AR,
GeBEUELRER, XHBETHFES:

P, xdf(a,D)/1000
D = a
ocumentScore(d) ( Z,} span(a) . Df(a, O/1C]
Hep d A, a ARE—EFAEN, LhETEAMES, dfa D Df(a, C)Krma HEED UK CHF
SRS, BUEARIEG W A0S, MR T T

5 SEREERIE

51 ER

RAIFA NTCIR-S 305 B RMIIRLE S, B 20 A7, IEFRIAIE DESC M4ME AT ITR R
R, Sl A4 TREC iP5 L PHIRME (MAP) LUK &L R F5SA RS AOR5AI 25

52 ZEBEHER

AL R A LA FAT O EHE R R A BRI . 0 UL, Lemurd ] TR RBITY
EE—ALR P, AR T HHARAN AL T O EFNR R BT AL AN S5 RN
BRI, TARMEAX MRS R EWHER, MR AT RIE, MR — MR T
AT F A R 3 AN S T IR A B A IR RIRRIA T AICBE D m (FERME A ), ARE R, B3R 2m-1
MEAXHE L. & 1 AT IR R . S50 T 1E rigid Bl relax 3RS 19 FIEREHZE . Y[normal}A L H
DA R LR, Fl[enhanced]45 AT A EHEG K FRREAE. 1Tm=3145 L BRFEHFEICE N 3 AR R,
IR

+1)xS (N

R 1 FNRKEE®ETFIHEHE MAP)

Length of query Rigid Refax
m normal enhanced normal enhanced
m=3 0.2210 0.3112 0.2415 0.3781
m=4 0.2018 0.3247 0.2387 0.3725
m=5 0.2154 0.3031 10.2328 0.3547

MEPERTUE L, RHEFEXHIT LRGSR A ESE A4S R,

2 AT OEERERRL R RSO PSR, 29 THHTE, HEZ SRRSO 8 S0
MEBBEHAERM. EPE relax £E T, PreAt5 (7 0.4960 EF+2h 0.5720,M7E rigid 84K, PreAt5 B 0.3520
T4 03980, AFHITRE T 15%FH 13%. FIRFERCHIRES B L m IR FETTH A .

2 RESCHEB B TEEE (MAP)

Precision at relax rigid
R documents Original After re-ranking  Original After re-ranking
At 5 docs 0.4960 0.5720 0.3520 0.3980
At 10 docs 0.4660 0.5200 0.3420 0.3680
AL 1S docs 0.4587 0.4953 0.3293 0.3487
"~ At 20 docs 0.4360 0.4660 0.3150 0.3370
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HoASERD, RANE T ZEANPEFTET TERYIEM. FRRARIETAR PLS] FiELUREE
BAEN RN RIETRKIE. & 3 Al THER. JI[Rigid)% HEE Rigid WHESIEE T, LRT 20 MEBNTFIE
M, FIRE, Fi[Relax]45 il Relax PEEIBRE T, 20 MEWMAFIEHE. KR, WH T ZEEFRMNGEEIE
BRI AR . R BRI AR B AR T B ML, X—2 i THRIW EBHAXT SO R RN L T HE
FH—BRHEE X

3 BHEERAMNEETERNFERE (MAP)

different topic word Rigid Relax
pair selection MAP %Change MAP %Changes
Baseline . 0.2024 - 0.2407
PLSI 0.3110 53.6% 0.3750 55.8%
MTI 0.2980 47.2% 0.3772 56.7%
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