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Abstract: In Web information retrieval (IR), input queries are too short and fuzzy to describe user request, which
leads to the mismatch problem between user query and the documents full of redundancy and noise. This paper first
studies the feature of web documents information and proposes the concepts of primary feature word, primary
feature field and primary feature space (PFS). Then a new PFS query term weighting scheme is proposed, which
takes document frequency (DF) into account instead of the traditional IDF factor. Finally, a combination strategy of
term weighting is given. Using this PFS model, three groups of experiments have been performed on 10G and 19G
large scale Web collections with TREC9, TREC10 and TRECI11 standard tests of Web tracks. Comparative studies
indicate that the new DF-related PFS term weighting improves the system performance consistently and effectively
in terms of recall, top n precision and mean average precision. At most 18.6% improvement has been made.
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FH H 33 9 T P 2, (E A R B A X0 A, T U b U H B H ((TITLEY) 45 R K /MR A (— 5 b
(H1), 5 FRBICH2), ... ) LA S S 1 1R SCA CRRAA(BY,. .. )P IR 1], AT BEZE SR IRy 1 Bl 1 SC A 750 o8 7 32Ok e KR AiE 40
h Web SCRYME BIRFIE BRI (i 747 ) 4 A, th i A A ST T AR 1) 3.
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A X Ty I AT T AT LSy A P32k

— L SR A BT ZE 1 45 2R 0 SR AN SCRS R R s b B TP 0 ] IS A SO R R HE A
PRT. — L4 2R | A e X A g v R OO A G SCRS I HE S B W FE AltaVista(Digital Equipment Corporation,
ALTA VISTA: Main Page, http:/altavista.digital.com/cgi-bin/query/)fl Yahoo(Yahoo Inc., Yahoo Search, http://
www.yahoo.com/search. HTML)H, 4 5 — AN 9 GU(¥) &0 H BT R 2 v £ 364 9] 550 4 IR 4 XA I 77T
(¥ FHALRE DF 53 2 Bt 42 755 1% Ly cos! I 78 HE 7y 06 50h 51N 10 B A 8, 25 RS FH P 20 1w () R A 1) 8 1 0 10 750
TESCEE SCRYTHT 100 AN AH G 18] I A2 v IR 15 700

53— U4 HTML SCRS 45 4 m AN [ (9 38043 0308 A7 2% 5 80, 300 48 Jon ) A0 DAL o R0 AR Ok X 43 AN [ 3k 4 £
FH 2 — 7l ) B 0B 11 77 5. Cutler o S48 IR 5 30 P 1] T of RISk EScE S 3R 1 R REAT T et e ) At
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HEH2 37 (anchor text). BFFT 45 10 4 BE 4 SC M ) FY) S A A R 20 2 K L B sy £ of AR
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S SCAR AL 25| IFAR B T 50 & AR R B ARATT IR I 90 25 18 o 0f 0 0T 1) A H B LAl B 1 (key  tags)
oh R PR 4 DL 2 5
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SRR B, 9] R A 0 43 LA R TP T ) R S 15 0 U i A () AR SR S SRR B A, A T B
FRAE A ) BN 2 AN A TF M 5% 4% IDF AR DF(document frequency )AH G IRARAR B V145 7 2.

2 EFHMER. ERHEES EHETE

7E Internet b, BAR P TR AR AR A — L1/ 285 Bl 0K 22 B0 38 F RS th 32 7 Al ATV ) T, 3k 2 3] e
B TR AN R AR e AT AT B D W S — S T Ak 1 R () A X L 0 0 MRS A, 3 Sk #)
xxx M2 D04 I — 2 U2 R O 9 P 2 B4 0 E ST P A IR B SRR 1 R OSORTE AR A R P AR A
KT 2 A5 LI 5 2 858 R 7n 1AL, ) J B 7 HTML SRS b B8 e 5 P 25 B8 3= 3l 70 8 Sk B B s
(TR 7, DR T A A 74 (R A 5 0 B SO R 4

EX 1. 7RIS Web A —LE4] 75 4 A8 T I8, 300 AS W] BV 5 0A o B T 32 1) 32 B 3R I, TR Tfi 22
B AE— SRy 5 B3 b B RE R 3R] B FR F 32 R A 1] (primary feature term, i R PET), AH Y A48 4% FR A/ 32 45 1E 35
(primary feature field, [} PFF), 44 5 4 v B A7 9 00 ) 5 47 AR 3044 1 T R 4iE 2% 8] (primary feature space, & #5
PFS).

TR 3 (10 A 4 A TR A 2 AR A 2 ) ) — 4 AN SCRY A A 1R 1 A 3 A 2 ) o () a0 A R AN 384
1.2 ) v ) g — AR AT A — 08 R AEAUE, W] DU 08 78 2EAS SRS 8R40 S ) 2 R A 25 T rh 3 AS [R]85 4
1 Bk v BV IR S 4 K 22 01 3 T O AT 2 Bl P9 25 3 B g 10 3 B AT AT e A O 3 R i 3 R ke e T4 R
FHRFAE B BAE B LA R T R B 2> B4R 8 7 2 AR AR sl A P ) 3, D) AT LA S AN A AR M 4 SR 26 5 o LA
J& , FERRAE 2 ) B o ) v s HE AL AR E T
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FEDX gt A W DO B A HTML AR i (5 B X ebrid (5 B BR 7R 1E — @ M4 E B LMWl s % . 7 BL5s),
W BETE — B AR R It 2 AU P 25 1 A [i) TR P A9 B K ) A s SR 9 S (B kLA A5 ) B T R R
S HA T AT B T 1R 5 R ) (1 R, R sk IR %) A A A A 3 I X e R A B AH N (1845 SR R 2 s SR ) FE A O
VA BT N ORT T SR v AN [k P 2% 558 48 SR 70 S0 v FRAT T B 5055 52 DU HTMIL A e 6 97 R A 254 O 3 e
RIS O LA 7 (b))« B8 H ((Title)) A (Ch1y55 ) A A7 (). b il i IA ok 5 1E S0 23 A L, W TOA 4 m]
RE AT FH R A AR R A 7 ok SR HE S TSRS 118 v o B T S A 8, T s A R 5 e T R A B 2 ) R T )
IR RN Sy AR AR S A T A 2R 1) S0 A B R e T TR JS TR 28 4.3 5 45

3 ETEHETEMXERETERZ

S, A B SOR 2 T AR ADURE 9% AR, RT LA 23 g O SR 5 2 30 v 1R Rk — SRR AR I TR) PR AABLRE 2
AL A FE P 20 AN A T AT 4 3 S AT [ 45 T (R P DR ARG E () 7 S mT AR
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teQ

Serb o REH A, B IR 35w, Sy B IUA S PR T sim (D, ) WA 2% 2 v 5505 SRS 2 [ PR AHABLEE.
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REAE (AL A B T A 20 B0 3 7 S AR i sl A P 1 3, D00 ] LA S A AR k.

A1 1, 3 5 A 1 (R R T DR 7R DA 2 200 S AN 4 A v 22 480 0 TR 2 450 A0 22 8] b 14D 1) A7 SR 46 - ) AL ) ] AT 7K
e, DU R A 0 0 22 Ml e 3 SORY A 5 00 1 38 A PR b TR R A 1), 5 38 30 0 SO B AR I & I SEZE MRl 7 D,
A LA 7R Ny

(C))

N
D, =) tfy,i=12,.,n (5)
k=1

b oy REFFAEIR § 7R SCRYS K K AR B IR N BRI SO B R D E R R I AR, e T
SCRSARE B b T A IR AR AL b AN [ PR ] 0 ) S B G 2 o 8 T 45 A stopwords S IS5 Y.
2240, R 0 Web H IR 19 U ER AN 7] B4R 38 T 523X e I G 2 (0 455 I BRI R ik 7 A AN AR,
11T 25 AL 22 1) 23 1) e 4 AN 9 455 50f W 6 ) ] LA ok S 7 iy 43k ) 00 g 228 s 0 A A1 o L, DR e A
WS BT IR — A UL R F AR AR 25 TRV R AT T AUAEL 9 5% W AT I — A Ak 3 A mf 2 - %
» _{1, ifterm i occurs in the primary field of doc k
ik N

- 0, otherwise

IR AR 3] F) T B DR B R a] AR 46K
D, :ilfﬂc =Ny,
=

O ng B AEBEA SCRYAR 5 1 T2y AR Sk B 55 3] 30T 4 P SO AR S B o0 3K — R Sk DR AT P AL B 15 31
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b g, 2 FRFAESE D B A A TR SORS 1N B0 BN SCRE SRS D, SR SR p T 1K IDF JEARTE AT B
SEA R[], 7R T 1% U T/ 2 R 0 2% 1) 10 25 T FRATTAE w R g T i S A TR P
B 759 B102% 18 A RFAE I B 208 55 SRS R ARBLRE PR et v B3 X 7), v A IO T I S P 2 D R T R T
0 o e G D 4 Dgl ) (r+0.5)/(R—r+0.5)
é(ﬂw”“"-" ) ety " T s 05) (N —n—R+r105) )

wiy =log(n,, +1)

Hor win,, A& ESCH I IDF ARG BUE R 3, 5 4% GE R v L7 A ], w') & EARFAESR b DF AHSC IR A .2
A=0 I, 2 ) 200 AR A R DAL 58 4 e A P R A R IR ks T A= 1 I XA 24 AOmtaR Ak 4% SE X B A< B 7Y
FALRE V557 1.

4 KWERRSI

4.1 LWHEMEE

W ZHET ERAE T DF B F A RFIBUE T S R A T 3 4 TREC Web Track [l £k
i TREC(text retrieval conference)ig 3 4S5 JEL 2 S5 M) 55 K 5 3 44 10 B B b 1 VP 00 £ 130, 2 (AL A o 0 X 4
P4 L, TREC 9 A TREC 10 [f) Web Track 18 Fl 10G K/M WT10g $45" A04% 169 J5 5§ Web SCRS.TREC 11
29 19G (#1.GOV i 41 4045 125 J7 58 SCRE X 5 AR 4 20 A 50 AN I3 75 ) LA K K AR A % SRS 48 (B
K qrels), # & M Internet BN (1) L 51 Y 01 SCRY.

TR B, R G AR [HTHT 100 5 SO, 20 i) 4G 28 21 B AH 5 SCRS £ e B T /T 100 4% SCRS 1 A B2 )5
S H#rel ret FoR)~ PRSI (G 30 ave P RoR, TREC PRI I BRHEVEAN FEA%) BT 5 B FIRT 10 5 SCAY
(K145 BE (43 R 7R I p@5 FN p@10)3X 4 Mg bR K AT VRN

SIIG 1) 3 FE H 9 52 X E T Robertson/Spack Jones AUH K ¥ (J5 71 5 /8 RSI BUE) FIABUE T 57 77745 (4))
FUPATI 5 B 5 T R AR R B G 71 B AE PFS AUED) AR S V155 R (2R (6) A 2R 35 R dE AT PR AL rh iy
FAH TAE40 IDF (1 AR 5 38 AR 4R AR5 ) B 5% 407 e AR 1) DF B+ fRsciirh, F 8 5
BLN R AE S KL T (bold) B (title) s oA (head (h)~Ch3))FIARHA T ((i)). 7 THT, 76 1T 1 A o i 28 0f i it
FR e 5 B (1) P 25 AT — 625 5% (32 SR v 70 0 e 3 AAS (R O AUE U SR IL of B IIVE R ); 59— 5 T 7E SCA
R AR 2 AR AR R A A 4% ) AR b 38R AT 1A 0 A 2 T A KL 7 AR A ok St R L e B
T PN TR RN LA B 2 Y R IR .
4.2 PFSIUEITEAZMBMELE

B 1A 2 7R T 7€ TREC 10 Web Track (1) 50 /> A IR 48 Al B A AR 2 45 4 FAFIE RS (0 R Gk R
PERE, 73 50l 25 S AG 2R 0R [0 ¥ AH DG SURS BT BIRG

Bl M A=1 I, RN AN 2 18 3 Re HE S R0 Rk A T, 2 A SRS P 2 1A A 85 3 1 S0 v 8 300, G S X 4 R AE
B8, I FLAE AP S A AR 5 1 RSTBUEE V1 S ABLRE, JUIAS: 2% 1 A% 1k ot 482 b A AT 38 Jon i 2 SR 1 Y K 2 A= 1
IS A8 2% 38 1R R 6 ST RS it 22 3K IS BRI (60 5% 0 B4 0. I A5 A% 455 19 RST AU T 5705 5 I, 2% R KL A4 5k 7y
R A T L A A 2 A [ e AT R A

R QS BT 1Y) DF ARG PFS AU VF 5 77 105, WUDKRL 4 73505 43 2 Bt AR S 1) 19 T P 24 L 3 Tk i 0,
A R = TR R LR N 1 A AT UG 2, 2 A A3 224 4 199 0 15 S P 255 0 IR 1 A, U R SCHE 9 %5 1 DF
155 SR R AE 243 TR SR DR 7 (R ARVBLE T 5 5 V5(PFS 5 i) IR R Ve A, i 2 A TR e 35 T 1DF 15 S I AHBLEE
T T (RST 73k, HARE S FEAR T g I AN T 0.3, BE A 2 21 5 22 1R AH OGSO 18] 2 vh 767
KGR LRSI AOR S 1 S5 18 2L K B FIAE SRR RST B T 575 26 BELAASER Ay 1A 2 30 4T 0 AL, J A, 2% 0 0
FE#R ST B AR A PRS AU V5 77725, ) 25 o — i (L 90 TR P este 2R 0 R A 2R K B
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Fig.2 Performance on TREC 10: Mean average
precision (PFF: Bold text)
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R IE 2 T K SCE PR ARABLE V- AR AR 28 DX ) R A3 A6 ] DF AR SR IO AE IO S 075 925, FE Pk e T3
A BN S R AR SR A T 32, 0 DX A AR sl AEL A P % 48 £ IDF AR R BUE TR i
Kl 3 A& 4 bR TR FE DORLAR 5 308 O R ARG ] PFS BUEAE TREC 9 IMGAA ) LA 2R OR,

73990 PR 2R B (KIAH OC SCRY BRI 10 555 SCRYS (RIR B R PEAN
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relevant documents returned (PFF: Bold text)
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Fig.4 Performance on TREC 9: Average precision
of top 10 documents (PFF: Bold text)
K4 TRECO L MERE AT 10 F5 45 R R )

Al LAE B E 3 R 1 A AR T f i 2 AL A X R W T ] PFS BUE VA TR RN ES B HA —5
PR 4 v B g R W PFS B J7 ¥ AN RE S $12 i A8 2% 1 1 3505 B T I b B8 32 v R [P &5 SR vp H R i
T PR SCAS R A D P 3K — 358 40 SCRY At 1E 2 FH Y SR EUAR R A e o B )R U

i+ TREC 9 F1 TREC 10 i I T[R4 ¥ SCA% 2 3t 4 R0 AN [5] 1 00 2 o, T e A P 1~ 4 1) Bl i s o &5 AL
B —BCPE U I, ] DF A2 PFS BUEL I 7 7078 LKL A& -4 g 20 R A1 k) 2 m S A R
4.3 FHFEEHERBIRMSZE R

H4.2 TP S0 g5 S UKL A SR 43 VR S SORY IR SR R AR SR AR AR Y 0 S I8 P, 25 S R IUAN [R] 1) 3
TESE TR R 45 .28 1~ 3 0 BIHH T DUBH (title))s RHMAG) KRR (hL),(h2),.. ) K TR AL sk
i, 76 TREC10 Fil TRECY % 4 b A8 B A% 48 119 RS AUE V5 77 v R0 3 38 H 16 PFS BUE TH & 716 I e 1A 2 1)
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T B AL ZR A B 1) B A 45 SR WA A A Db SR A3 A2 LT B AT (KPP A Fi8 4 L, PFS T3 VA #R [ RE i 1k 21
8 BV RE S e, AEL R B8 vy B B2 /N 3 A5 R AR "7 by T A0 B P 45 SR8 v A A8 40 A0 e 38 508 2 A7 by i TE B A
ROR AL FB BENE AL — e L 4w 2R B0 4 0] 32 (BT IR [ 45 A AR 56 SCRS 50, (B A2 SRS BE L 1 m ARG 2 b
RCR 5 AR GE T LTAR 24, A i RO B R PR e P .
Table 1 Comparison of best retrieval performances on TREC 9 and TREC 10 data, using Title as PFF
F 1 AEAEH (title) fE A FRFAEAEAE TREC 9 # TREC 10 L1 &R e MERELL 4%

TREC 10 TREC 9
RSJ (IDF-related) PFS (DF-related) RSJ (IDF-related) PFS (DF-related)
#rel_ret 807 832 658 670
Ave.P 0.146 0.149 0.184 0.183
P@5 0.348 0.364 0.342 0.354
P@10 0.326 0.326 0.273 0.279

Table 2 Comparison of best retrieval performances on TREC 9 and TREC 10 data, using italic as PFF

Fe 2 EHRMAD)E N EREMEEAE TREC 9 A1 TREC 10 b 1K 2R 44 e L i

TREC 10 TREC 9
RSJ (IDF-related) PFS (DF-related) RSJ (IDF-related) PFS (DF-related)
t#rel ret 815 841 663 679
Ave.P 0.140 0.141 0.181 0.179
P@5 0.328 0.329 0.320 0.317
P@10 0.310 0.308 0.266 0.267

Table 3 Comparison of best retrieval performances on TREC 9 and TREC 10, using head (¢(h1), etc)as PFF

R3 KRNI ERFE I AE TREC 9 il TREC 10 LR R ML L

TREC 10 TREC 9
RSJ (IDF-related) PFS (DF-related) RSJ (IDF-related) PFS (DF-related)
#rel_ret 814 840 665 682
Ave.P 0.136 0.138 0.179 0.180
P@5 0.324 0.324 0.319 0.317
P@10 0.303 0.302 0.264 0.264
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DR I A LA SO P 2 6 A S RE A I I T P 7 0 32 AR AIE.
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Fig.5 Performance on TREC 11: The number of
relevant documents returned (PFF: Bold text)
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Fig.6 Performance on TREC 11: The average
precision of top 10 documents (PFF: Bold text)
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0.155 Padra N Table 4 Comparison of best retrieval performances on
g N M \ TREC 11 data, using bold text as primary feature field
z 010 e RS 4 AT ERESAE TREC 11 KR
2 0.145 ] B HE P i H 2
ED 0.140 j trel ret  Ave.P P@5 P@10
5 Baseline 462 0.147 0 0.240 8 0.218 4
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Fig.7 Performance on TREC 11: Mean average
precision (PFF: Bold text)
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