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Abstract: Summary-Based retrieval is based on the hypothesis that terms in summary should be more important
than other terms not in summary. Recent developments in the language modeling approach to information retrieval
have motivated the study of this problem within this new retrieval framework. In the proposed research, two
approaches to summary-based retrieval, namely ranking documents directly (SQL) and smoothing documents with
summaries (SBDM) are investigated. Results on TREC collections show that, with the proposed models,
summary-based retrieval models can perform consistently across collections and significant improvements over
document-based retrieval can be obtained. There are two main contributions in this paper. On the one hand,
summarization method of retrieval-oriented is examed and effect of this method on information retrieval. On the
other hand, the new retrieval model for summary-based information retrieval models is proposed.

Key words: information retrieval; language model; summarization; summary-based model; smoothing method
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AN ehr A SCR X AR AE 2% R G55 A S0 ) SBDM KA HEAT LA
3 TW59H

3.1 HURE
AILAE 6 DA B TREC(disk 2 &3)HHiE 4 b 435l 6 FATTHE HH 1) ST B R E AT T 5558 .0X 6 4> TREC %4
LG T EPE W LT SR LR 5 g — 4L #E:H Porter X term #E4T stemming; i % stopwords. £ i) % f
TRECdisk2 #1 disk3 [t topics 202-250.
K 2 BPIFE AR 2 11 AP HEAf .
Table 1 Statistics of TREC collection
Fz 1 TREC Hi&E)mrE

Collection Description Average document length Number of documents Vocabulary
WSJ Wall Street Journal (1990,1991,1992), Disk 2 313 74 520 126 446
SIM San Jose Mercury News (1991), Disk3 237 90 257 146 529

AP Associated Press (1988,1989,1990), 261 158 240 194 799
Disks 2 and 3

PAT U.S. Patents (1993) 2985 6711 110 029

FR Federal Register (1988) 958 19 860 148 753

ZIFF Articles from Computers 171 217 940 227 886

32 BHIRE

TE S0 5 A e 0 S AR T BTN S ELAR SO AP R SR B S U I 2545 . WS, FR,SIM,PAT Fil ZIFF H
PR SR, H LRI 2528 AP EAR BN S 508 T 70 AR KGR 48 b b FAE RE19 B0 UM 45 I FR B R 5 1
AR A L, AT A A ) 0 R R, A I A s 4 b VI 515 380 1) 2 1R A1 X AN B 4 R A5- 0 = 1)
GEH R 2 JRIRAE FR S0 45 1 o B O 3 H0 A AR B BUA SO TAE T S50k 5K 1 95 283 900 A S0 7
AT ZHAE R I, )\ 100 FF46, LB K 100 2638, 38 i SE36 K IR, 24 5] 4 000 oA I, 1 e 46 7 B 75 2 000 2245 I,
IR BB AR s B I e e, A P61 1 TR,
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Fig.1 Parameter testing of AP
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FEE 2 F o> St rh, 28 1 1SR AIT AL 75 a7 A SO SQL AT LU A6 K 28 STRY HE e LLERAS- 15 1 A 4R
AR EO A IR A AP I WS BHE AR b T A -3 T 000 SCR AR AL R AT 1 AT 4 ) DL 71 g R 4
S 2 B e IRAT I R U4 R 525 2 48, W T B v SORTSE TR f) B I 45 R BEAT LE A5 2 AL S AR S
FEHTK) SBDM LAY A 50 T SO AROAS ZR S (1 D8 LU (0] %/ SBDM A AR L5 1 P B v ST RS R R RL e A,
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FRATTHE e 50 UE A SO ) 3 T R R AL B SCER B SDM BEAYAH EE, 2 75 A W] e A Mk g AN ).
3.4 RWRERNT
3.4.1 SRR 15

ARSI P IR T AN [7) R ST il 26 D7 VR R B8 B 5 e S0 e R R BEAS SO 23 Sl T SC R B B AN [R) D
IS, 75 P A LA 7 V80 AT 2T A 2E R — A SO AT AR B 4 Fh SR e N SQL SRSB4 T Ky B8 S22 46 &5
R 2. ph T T PR b RS S b ISR 4 P 0, TGV R RSC AR, PRI, A S YA 2 R I 5 1k LA
S 3 JURN T VA 2 PR AR IS IO T X A7 .38 2, Document R ATV SCRY . Luhn S 45 B 247 75 V5. Query %
7 W A7 U7 VA Title SR 7Rt A1 J7 V. Combine S 4 JL R S 7 vA 28 i il (8 A2 B PR SO FR 5080 £ Hh 1K 5C
R BRI L FR S48 25 R Title — #2247,

Table 2  Effect of summaries on IR (average precision)

R 2 SURIR KRR KM (P B HERf %)

Collection Document Query Title Luhn Combine
AP 0.2740 0.158 8 0.1352 0.1217 0.1650
WSJ 0.216 5 0.139 2 0.118 3 0.1155 0.146 3
SIM 0.2371 0.1440 0.116 5 0.1123 0.1536
PAT 0.3204 0.1850 0.1952 0.193 6 0.2810
FR 0.152 6 0.1245 0.078 5 0.136 0
ZIFF 0.180 9 0.054 0 0.052 2 0.040 1 0.058 5

JEEFR 2 v DU H 2 v DR A 2R 110 TRk e 3K 3 R o S A B S 4] 1) R8I P SO U
DX 531 T H A 5P 40 PR SR ST v AR I T T [ S 2R 1 SR R A
3.4.2 SQL Rz sz

KA H 2RI T SO KRB SQL AT UMM RBEA St 4 L B/R, EX 3
o, AP+DM 7R bRV B SCRY R R TL (R 2 ZURIEE 4 FE SEIR AN S 26 RS0 1)1 3 HERf 2) S 00 il 7 42
o AR IRTE A 1 B B A s () A () AT 2T ORI BURL 2R AR — AN SCRYHE P B3R AR5 AT 2T SO R 2R
PR R RE 7 A —ANHE P 513 355, T PR UE ) TREC 11 55 PSR SR PE R X B AN 51 36 1 Je 76 AP B 48 Bl 4k
SQL HEHY DL 58 P S 400 1 VR AL i S8 USRS B AR 1 S 4O I SR BN RS N BOR L DL
(Bayesian)~F- i Rl Af - 1. Sz 56 &% B, T UL H- 3 15k, Dirichlet prior %24 2 000,SQL ik 3 8% JL T35 £ f 4 1
RE XA S BB E AR T ORI BB R RS fe M A N SR 3 ISR 4 n LLE L 2R AP I JE TS0l A
R SQL ANt 2T SCRS A R AE LA B4R L, 28T SO SR SQL [RIFE A Gt 3 -1 SORY R AR 20 P g 4

Table 3 SQL vs. DM (11-point average precision) Table 4 SQL vs.DM (average precision)
£ 3 SQLvs. DM (11 i F#%) £ 4 SQL vs.DM (CFYHERR)
Recall AP+DM__ AP+SOL _ WSJDM __ WSJ+SQL Collection DM SQL
0.00 06609 06148 06117 05162 AP 0.2740 0.1650
0.10 05248 04213 0.464 2 0.359 8 WSJ 0.2165 0.1392
0.20 04465 03116 0.3814 0.2798 SIM 02371 0.154 4
0.30 03917 02375 0.3035 0.186 2 FR 01526 0.1360
0.40 03312  0.1862 0.2459 01328 ZIFF 0.1809 0.052 2
0.50 02838  0.1435 0.185 0.106 2 PAT 0.320 4 0.2810
0.60 02196  0.1008 0.159 7 0.080 2
0.70 01759  0.0445 0.1049 0.026 2
0.80 01038  0.0157 0.0778 0.0155
0.90 00601  0.0026 0.051 4 0.0124
1.00 00260  0.0020 0.031 0.0108
Aver. Prec. 02740 0.1650 0.2165 0.139 2

22 S 5 SR 3 T SO AR I SQL AE YN 2R AR AN PIAR AR AR S 3 SCRY (AR AR P Rl T AR B AT X
S RN N S 2 IL LB 5 AR SCIR N 3 2 AN ST SO 458 SBDM HEAT L.
3.4.3 SBDM fH5zsy

XALER B VP SE T 3CH 1Y) SBDM BERLRIARHE SCRIABE AL (25 B ik 4 AP Bdi 45 b1k s ae, 13k 13
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Fig.2 Compared SBDM with DM on AP set
K2 AP %#i4: SBDM 5 DM [ LLA:

T RAUETE AP R4 B4 311 SBDM ALK Bt S B0 T 7R LM B 48 B ARAT 20 A SCHE WSTFR,
SIMN,PAT H1 SIM H#i 4 b3 4 T SE gy, &5 R WIRTER 5 vh i SER R ILAE T AT (7 5 AL it 4 b 3L T
SCHG A RS SBDM W 4 - BE T SCRE B 5 an 7 FR ¥ 48 bSPTIR 425 T 8.39%.

BT B s, AR AT SBDM B 5 A5 B 3 A At 28 UL R () A [E) R R (SVM), MR 5 A Y
(Okapi), i & BLAL(LM)) AT T Lb#%.Okapi #5184 % H SCHR[15,16]H 19 77723, Hi A A oG R . A 2 SBDM 3%
B AR R BHLHLR 6 g REW:SBDM TLin fEWRAS Fdide L B0 T SVM.5 B §T AT 18 5 AR
(LM)AH Et,SBDM B — ST 8 T LM, L3 5.0% B DM w2 LM, 28 T 45 538 8 i SC I Y b, D4
PRI A SCRY 5 SBDM 5 5 AL ) AR % Okapi Al LG, 7E FR,SIM F PAT 44 L4235 sl A1 T Okapi, ifif 76 Ho At 75
A B R AR FRATT 20 BT XX JUAS B SORS A B8 00, S TR0 A JSE A i, v B 32 X AN 7 B ) i IR AR 55 H i e
FEI A TE T BA LM AHEE, SBDM BAT —Z0i ftdltk, 1 Okapi AR E, 4n7E PAT I SIM ##54E Okapi Al
R4 LM BRI B, SBDM UL T LM A2,

Table5 SBDM vs. DM (average precision)
%5 SBDM vs. DM (CEEIHER %)

Collection DM SBDM Increase
AP 0.274 0 0.2725 —-0.55
SIM 0.2371 0.2410 1.64
WSJ 0.216 5 0.2199 1.57
FR 0.152 6 0.165 4 8.39

PAT 0.320 4 0.334 4 4.37
ZIFF 0.180 9 0.190 7 5.42
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Table 6 Compared SBDM with others models (LM,VSM,Okapi) (average precision)
%= 6 SBDM HH AR LL i (LM, VSM,Okapi) (T3 #ER %)

Collection LM VSM Okapi SBDM
AP 0.274 0 0.263 6 0.284 2 0.2725
SIM 0.2371 0.200 6 0.224 3 0.2410
WSJ 0.216 5 0.1919 0.2317 0.2199
FR 0.1526 0.1332 0.168 8 0.1654
PAT 0.3204 0.2359 0.306 8 0.3344
ZIFF 0.1809 0.098 2 0.2127 0.190 7

[l AL %) SBDM A 55 SCER I fK) SDM(2 K (6)) B AL BEAT T4 L S8 AR 586 1 3 M4 AP,
WSJ,ZIFF | # /2 24,=0.1, H 4,=0.3 I Pk REIE B e L. W3R 7 T LA 1, SBDM BEZY B A1 T~ SDM BEAY, = %2 K]
7 SDM A5 I R FH 4 {11, 10 SBDM A LL S 3R 3% Hh 16 ¢ 22 B 13 7 7.

Table 7 SBDM vs. SDM (average precision)
% 7 SBDM vs. SDM(F-BIUER %)

Collection A Ao SDM SBDM %chg
AP 0.1 0.3 0.258 5 0.2725 5.4
WSJ 0.1 0.3 0.206 6 0.2199 6.4
ZIFF 0.1 0.3 0.1795 0.190 7 8.7

4 % i

ALY T AT 5 R RHE 2 ) SO A, ZRAR TR — AN IR SR DA SO A TR AR SR A R B R AT SO K
R,y BRI SCR Y P SRR JFAE TREC B 55 Eoxi i I BORREAT 1 VPl i s 56 mT LAAS
LUR 45181 56,16 5 BURUHE LR 10 SO R ZRBEARL R T AT 1 A SCHR PR A AN B2 v SBDM B 28 /D3R A5 T 45 i
NS [ A 1) 5 SR L 2 A I S 1 i N B 8 SR FG 0, B T SO AR S 25 S b M G 7 SRS R R 7R S A 2
1401, SBDM BT fA) 1 B — BOH s T A% S K bR HE SCRBE R BT 7E Okapi AN 11 A ¢ 2 ) AT BLRE 2 11 155 0L
I, SBDM HE R B R PS5 = 08 T VAL ZROR U Y ST A R~ SCRSARE 2R L T ) ST A R AR SR A Y
S8 BEAR AT Y ORI ST\ T AN R~ 07 vk, OF HoAE — Bl 4 L3RS I S Hone v G 1 T A £k
k.
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