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Abstract: In Web information retrieval (IR), input queries are too short and fuzzy to describe user request, which
leads to mismatch problem between user query and the documents full of redundancy and noise. This paper first
studies the feature of web documents information, proposes concepts of primary feature word, primary feature field
and primary feature space (PFS). Then a new PFS query term weighting scheme has been proposed, which takes
document frequency (DF) into account instead of 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 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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SN I3 A1 9 TSR, AN B, 9 A 2 A P AR A 7 S T R AT (1) R iR U R B R AN W 2 sl A
PN IR L R B 20 IS 30 B0 1 P - T 3 S B0 T DR o SR H R B R A Y 4 5(2) kR
7 BB AN L A SR rhl A ATE R A B A0 A 9 TR R4S RO JE (copyright), B A I R
5 A I R4 7 5 70 J0 10 2 F2 Ry RS K T el T 3 P A7 0 A R SR A A, PR R I P AR A AL X
K R B AR S AR AE FH L SR R 0 004 DO EAT 1 — 0 Ab B R B T B B 2 AR R I RMA T o A A B A ok —
P e v

IR A RN LS 23 Sy 3 AR A 3t B A 7 SR P BE 8 e, 2 B S DR 1 I i A 20 e 8 ) A P s = —
S AL AT KB ) GO 2 A I 0 P 25V R /N A L, DTS el B A PR s A8 30 3 P 25/ RELAA 3 20 1) 1 4,41
b TR H (title) (1 P A5 B8 A gt v SE N T, R T KR L ) A BV AR T 1 A AR A, AN [] R A 2
X A L ) AR FE O A AN — 50, A R I 0 i K A 8k Ly, R DU (3 ) A A i Kb i, BT i 153 5 %
/N bR A 25 03 ) HTML SRS H R “head™ b ic 5 H Hi K602, 70 BT 45 21, 3 W0 50SCRS A7 7 1) 355 AL
R4 R T V282 2 S (4

Table 1 Comparison of best retrieval performances on TREC9 and TREC10 data, using Title as PFF

F 1S H (titley)fF b ERFEIRAE TRECO Al TREC10 L4y R iR L PEAE LL K

TREC10 TREC9
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 TREC9 and TREC10 data, using italic as PFF

F 2 FEHIAMAIN)E R TR TRECY I TREC10 4G 28 foc M g L 4
TRECI10 TREC9
RSJ (IDF-related) PFS (DF-related) RSJ (IDF-related)

PFS (DF-related)

#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 TREC9 and TREC10, using head (¢h1), etc)as PFF
=3 HHRAMRE (DA ERFAESEAE TRECO Al TREC10 b 46 2 S £ 1 RE LU AL

TRECI10 TREC9
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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4.4 EHEFEPFS)PUEITE A EEEEMEAMRE

T Bk 25 U6 UE AT TR AR 7 350 23 1 N B AE A ] PRS RS AT 20t 7E TRECT1 L kAT T 5286 0X /2
A4 5 TRECY Ml TREC10 #HLE, TREC11 AN 28 1 A6, 17 H.B 28 T SCRY 30 H 45, R AT 45 (0 sk th ok 7 T 28
s AN BT IR 2 A 28 F A DG 11 SRS AR Ay A DG B 8 U, RT 0 A 2R AT 45 B Al b, B 230 512 B 155 0.

S~E 7 FUH T ST DF K710 PFS BUE T 7 VR AT A8 2R 0 S 06 45 5, 43 i) FH 4% 3 A0 A0 56 SO R 5,
ST YORE FEFIRT 10 R SO RS FE(TRECTL B9F 7 W TR FR)3 AR br kT .38 4 WL H T A 48 RST J7ik
FISCH ) PFS 7795 fil s B 11 B A 28500 1) LR s 36 4

PFS model (DF-related)

PFS model (DF-related)

485 0.250
0.245 »
150 N L 0240 V/\‘*‘v\
0.235 - \
o 475 r’
2 K o 0230 AN
2 470 ® 0225 \
i 0.220 &
465
0.215
\-0 0.210
4600 02 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
lamda (body text weight) lamda (body text weight)
Fig.5 Performance on TREC11: The number of Fig.6 Performance on TREC11: The average
relevant documents returned (PFF: Bold text) precision of top 10 documents (PFF: Bold text)
Bl'5 TRECII Lk P gk ] i AH OC SRS %L Kl6 TRECII R ZRIEGEHT 10 55 SORS 1K B2

(EHFAE A AT

PFS model (DF-related)

(FHFAE R AR )

0.160
0.155 Pata N Table 4 Comparison of best retrieval performances on
g N M \ TRECI11 data, using bold text as primary feature field
z 0130 I N R4 EAPHAATAE N B IESEAE TRECTL AR R i
g 0145 / HEPE RE L AR
& 0.140 / #rel _ret Ave.P P@5 P@10
g 0.135 ‘/0" Balliesljine 462 0.1470 0.240 8 0.218 4
<
S 0.13044% (IDF-related) 478 0.150 0 0.277 6 0.240 8
Q
= 0.125 PES
(DF-related) 483 0.1570 0.2857 0.244 9
0.120 RSJ
0 02 04 06 08 1 improvement | 0% *20%  #15.3% - +10.2%
‘ lamda (body text weight) . PFS +4.5%  +6.8%  +18.6%  +12.1%
Fig.7 Performance on TREC11: Mean Average improvement

Precision (PFF: Bold text)
K7 TRECII LR RV B fE: L5051 B L
(FEFFAEBRAH R )

M 5~E] 7 1% 3 AR E R DU B 7EAS R B AR SR BTG 100 45 SCRS 7 [l AT 10 5 SCRE
K RE 7T, R AR = R AE S5 R = AR A0 2 TR PR M, T 18 AU L, B 3R &5 R 8 KK I T AN X 4 HTML 38(RAIE
SO TR T A 1) 24 AL 0.1~0.75 22 8] IRy K 2R M i 1) e50at B KT AR £ 1 0K B2 b, LS AIUE 7 0.3~1
161 T 2% i T R AR I 2 by R R R AR DR R4 v 3X A& HI VS T AR T 10, R T PFS AU v 53 5 ik (W s e 1
3 k.

7 TREC11 1) web {5 BAG ZIPIAT45 0, 3647 17 DA R HUEG Z InAR AEPEIL A .GOV Hdi 4k 3L 47T 71
A 45 X Lo 45 BLRENE S B AT R b web 45 SR B8 AU 1K) 32 B 5 R B s IR K AR T AT T HTML S0k
SERAE B 0 7V e 15 300 1R e L 45 S IR AT 10 2B~ ARG FE (p@10) 4 24.08%,3X 553 4 rhr JRAT] 52 56 Hh 1 e —
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AR IX LTV P B SOAE B (anchor text), 1E 3B 73 (body), 8 H (title), Hidik £ L (URL), K 74 (big font)%5#5
B2 SRR I AR SO 36 A A T SRS ERFIERL Y PRS (¥ )5 2 Be 515 31 24.49% 1T 10 2EXE B2, LE A T A7
JIEA 10.2% 948 5, o T %7 VA A RO RS Rl 5 4.

BN S5 5 i S50 1 58 42— B0 A 7 Web SCRY KR ARS8 LA S AR AL S8 1) RST 5575 X 70 541
SRR R BEAR EE LA 2R T DF D7 (10 2 ik 28 i) BBV 5505 725 6 0 BE M8 d i (R G 3R 1k BE, S BIL IR K 18.6% 1 11 fiE

5 % 8

AR Web SCRSE SVREAEBEAT 2 M7 R T, £K 21 58 -G BT SCARYAREAE R 7 7 VE B AE A TE T 85 7 3, AT
A5 SR 2 ) A5 L SRS i, LA e Web {7 EVRE 2R IR L TREC9(2000), TREC10(2001)F1 TREC11(2002)
X3 AN KRR 10 L e s 24 A ) A B4 4618

T, B AR A AN R E 2 B) 1) 23, 5 M T SCAS A B R AN X 43 AR AE SR I SCIR 5 A B R 2 e
13 BRI R G 2R Pk e St HL 7k, 2% 18 HTML SCARY 8544, 56T DF PR 1) 2 R AE 2 () ABUAR TF 557 15 (PFS J7VE)
HATR R, 540 IDF AHCH RST BUE TFE 7 08 L0 SR PP Fieds b, BUR e A E O R R AR,
5 KA T2 HTML SRS b — AN 200 P 28 R 0 4, A 6 38 A S 109 D SRS 119 R AR SR

FEARARM TAF rp R 1k — D 580 2 1) HTML 45 SR 4 BRFEI R RO, JF 45 & HTML SCR N Ak g T
R AIE 3.
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