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A Method of Mining Query Facets Based on Term Graph Analysis
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Abstract A query facet is a list of homogeneous words or phrases that can describe an underlying
aspect of the query. Existing algorithms use predefined patterns to extract frequent lists contained in
the top search results of the query, then group these lists into clusters by using unsupervised or
supervised learning methods to generate final query facets. The coverage of query facets and their
items mined by these methods might be limited, because only a small number of search results are
used. In order to solve this problem, we propose mining query facets by using a term graph
constructed from a large number of web pages. The nodes in this graph represent different terms
and the edges represent the similarity between terms. We first mine initial query facets from the
top search results of the query, then find similar terms from the term graph as candidates. Different
features of each candidate are extracted. Finally we use support vector machine to classify all
candidates into two sets, namely positive set and negative set. All the positive terms are used to

expand initial query facets. These steps are repeated until no more facet items are found. Experimental

Wk A1 :2015-09-15 5 ZELE 1 AR A : 2016-04-24. A PRAAT ) 6 58 1 AR 27 B 42 (6150250 1) Fl [ K Ju-L =7 5 s H Al AT 52 % o L &) 33
H 34 (2014CB340403) ¥F . BERE B 55,1980 4R 4, Wi 4o A B2, i B TSR ML ¥ 22 (CCE) &3 By, R B0 T7 10 (5 B & VB 4248 . K
Bl 4. E-mail; dou@ruc. edu. en. STEBUE , 95,1993 4R A4 Bl BF 58 A, EERF 58 )7 1 M BB 4200 (5 B R . Z=HF, &0, 1991 4F4£
A FE A FEHE T ) ARSI, KRB B L1978 AL A, EERF I 10 ZR FRIBUM G 1 B 5 £ B AL B SRR B AR 56 R 1
SERM IR RS, LR SR L B 1972 A A B[R T AGHRIE L E T ELAE S (CCF) £ 51 F B AR 58 U800 15 B 2R B 3 ok
Bl B 42 4.



34 EFIE e S S R RS R T R7S 557

results show that the proposed method can significantly improve the quality of mined query facets,

and it can especially improve the coverage of facet items.
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6 W 0.6409  0.2370  0.4185  0.4550
PN 0.6409  0.2370  0.4210  0.4580
QDMiner 0.6314  0.2099  0.3603  0.3725

(b) f£ RandQ ¥4ls 4 AR
B UM RandQ

fp-nDCG  rp-nDCG ~ PRF wPRF

2 ) 0.6405  0.2784  0.3901  0.4100

3 0.6483  0.2836  0.3954  0.4135

4% 0.6490  0.2976  0.3954  0.4130

5K 0. 6515 0.3010 0. 3966 0. 4180

6 W 0.6515  0.3010  0.3966  0.4186
R 0.6515  0.3012  0.3966  0.4186
QDMiner 0.6400  0.2618  0.3853  0.4090

(4) A 304 9 TJ5 2 QDMinerrg ££ fp-nDCG
HMrp-nDCG A FEFR E B R0 T B 7 i QF-1 /1
QF-J(p<<0.0D). £ UserQ i £ I, QDMinery K
PRF f1 wPRF Y g WA T QF-1, 1M 7 RandQ I
Wwg P T 5 (k22 A 2 B3 1)), o PREF
M wPRF H 2% J& 7 1) 300 A 232 7 (0] 52 0 3R 2
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RE T 2 1840 T A HE P PR RE S bk 25 SR 0T F w33
B QDMinerr 7£ i8] 51 8 M 7 10 F QF-1 #23% , {H
Hi e o e i T QF-1 3552 |, fE R 5 3 gh
FEHEFF S 0L 43 10 A HE e BT P R I Y R e 2
R, I 7E QDMiner #l QDMinery 5 % 5 it
e AT 1] T A I 1 4 T R A S T8 51 2 TR i R
At 43 vh HEAE ) T

(5) QF-] #£ RandQ #1 UserQ L PEREAR 2. &
PSR K B QF-J S AE HEAT I Ab B A L A A 5K
TR DAREOR B BT B R AR AL R
4.4 EEMEESH

NGRS 3 1 BT IR L AR SCEE A G A A2 40 1 Bk Y
KB R B 95 SO R 51 4 v R IR R 45
G LA 5 R RIS 5 R I 1) 32 AR S5 B [ FE AL
RIHEAE W RAE L N ] QDMinerrq LA R A (1 H
b A5 980 4 T4 0 B U0 g A A 90 ) B ) A A A
. TEASIS SO SR 6 B> A 1 A R 45 R B i
PICBUI: F7 it 70 A 1 19 3k e 76 520 4K B 69 Y2 17 )
S5 BEOR — B KR i) 30T P B 2 48 A T O 4R A
FEL A ). A2 520 o B vp 7R R EAT A b I RS
UG 43 1A A A e TR TR 3% 32 A% 0 T 7 A 4 A
SeEG ik FE b L fE LA 4 8% Intel Core i7-4790 CPU,
24 GB A7 PC HL b B A~ A i) A il B Ak 21 i
YA B R 32 A B A A R B IL B 4T B (] 2
N 12s.

B SR AE AR TR ST 2 50 v R 9 2 3 RUAE 4R 114 43
8] AE BT 15 5 6 SE R IO s 7 2% R B 1 1) B 4 S R
AR R RE AR, — T I, B A IR 1Y A 3R 4 18 AT DA
BRI AE IE R A ) A0 AT LA B i — B )R] Y
T A AL A Ay T TR AR I 43 A R AT 9%
£E P RS0 A2 1 B 0] BB A% A b L AR
VI 43T [R) B A R 43 TS B T DU — R )
5 ¥ SR 4R v A T A R i, T LR A s H R
B 25 O AU G R A SRR L X R LR T A
UOIR BT i) 485 5 vl DL d i 43 A 38 & 48 40 Hadoop
S5 [l B Xt 22 A 3 1 AT Ak BB DL A A A B Y Ak
B Ry — Uk [ B b 3 22 A A5 96 Y At Ak B 5 SR o
A1) 2 il B S A5 R AL 0T DL AE TR B SRS S g8 — R AT
A I il IR 1Y B 3R R AT AE A Tk S B AR
AT RWR B v A 00 4 T AR I AR R AR S A
VH) 3 T AR SR I AR T T HE AT B 5T RN PRI,
PEBE 19 43 A A ) 43 AR LR e A U 5 2 T
1z —.

4.5 ERXREHH

WHT A4 QDMinerr 7] ¥ QDMiner A i 1)
B — AN SR 43 T AT R I A2 BB 1Y 2 ) 6 3k )
T & 8K J5 X8 75 2 0% J TH 4k 28 R B3R Uy kA7 51
Y FIFFB AR . LA B HEE RN WA
243 TH A G T I I PN AR BB B T AR R
O AR i R N S VA W A 2 et L A N
X B AE L BRia AT B 3 A B HEAT T 4 b B
ZiRINER 6 iR, R B R EAE RZH 0w &
if 2 ~4 & RI AT 25 gk A B AR E 1Y T
SELTE UserQ B84 10 29 94 % B 43 11 4B AT DA AE
2~4 WHER N R E S5 R M AE UserQ b4 F
94. 8 Y0 iy 43 1T AT LAAE 2 ~4 WRON fir i B A4S R %
2 [F] of 2 W] 22 R kAU A RO 9 an SR H AT —
UGB B, R R AT 40% 24 (fE UserQ 24 36%.,
RandQ 128 410 1943 T ™ i 45 e F e A5 € 11 1%
REE RN A A ).

TESEBR W H s A T i ok B B 5 T Y 2 IR 3%
P R B A B 3z 47 B 1] AT B ) A~ 4 T AR 3
I B RaEARIREL. R 7 WA T 7 R E e KB RIR
B EOLT o AR B A 900 43 TP RS BE L i R SR R A
R E B AR R AREGE o3 T BT EE ANE R
TE UserQ i /& RandQ 454 b .78 H i iidT 2 Ik
HEAMIESL T . QDMinerr L AEZE QDMiner )3 il
b A R s Ay BT Y RO BRI S5 R,
ey 1 194 4 T B A IR ) 32 A VB0 o R AR AH
[6]. 40, 78 UserQ #4455 b, fp-nDCG 154 53 15 5%
Z VT 5 UGB A AYIE B0 T FIAS B il Y £ i 1 45 43 4
i . rp-nDCG W15 45 (0. 2362) L A 45 3 fe & 454>
(0. 2368). X J& B i B4R 6 FT s AR 4345 1 41 e
B 7E 2~4 N 58 AR

52 B g FH R G0 SR 2 T A3 T AR Y B TR
P CRI 2 78 B 4 Ab Erb ) AT DLAR 35 | ik 52 5
45 R R E — W ds R R B TR — 3 0
A3 TSI A IS O T B2 = B ) R R B AR TR
PR 76 52 B A T v s — T P A O T HiT LA 4318 P
WCAESEAT 70 T 37 6 I A 0 2% i A 2B B 00 46 4
T AT o AT A% HE A e 1 HiE LA 4 1 R
QDMinerr¢ & 3.

5 & it

AR SCF BB BUA A 1A 23 T2 A A TP AT AR Y
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AR A8 2R 45 5L | 43 11 I50 A ] 2R A1 Y ] A 8 1 T
TR AL EL 16 ) 1) I 14 Al O 4 R A SR R AT A R )
T A2 40 1) 530k O T W R UTE T4 A TR SOAR DR S 4
Z FIRRAE ) FH 0] 20 1] 4R A 0 £ B D PR T
W DA 2 2 S v 4 B 0 W 4G A 1 4 T AR SOl
FHA T UserQ #1 RandQ A 2y 285 4 DA 5305
RO S0 45 R 2 B Al ik 1 DR R 4] 0 [l R AT A
FI T TE /A e s A v ) L i1 T S E ol 4
R IXBR T — 7 TR 8 R A B 0 A ) 43 1hT i
T HCE S B w8 43 TR Y A3 [ TR e A B R
VR I H T A 0 4 T HP R S 40 M 7 AR L 4 OR 43
AT A JEE 114 /DN B 7

AR SR FH A4 R RS 18] 0 &1, 3 T 9 0 R
(i) F9 26 28 DL K m 301 55 28 51 22 8] 1) 9% 2R L AT LA Ol a2
— P AT A RN PR An e R SR R A s BT
14 9 T — A AR AT RO IR 76 5 22 T AR,
W R 3X — [P AT i — 2 DR
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been a powerful tool for people to seek information from the

Web. With the help of search engines, users can quickly find
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web pages related to what they want. By issuing a simple
keyword query to a search engine, a user receives a list of
search results. For some queries, the user can quickly get
what they want by just clicking the first or a few results. But
for some other queries, especially the queries the user used
for surveying or analyzing a topic, she has to spend much
time on clicking, viewing and summarizing these web pages
by herself. This situation gets worse especially when the
network speed is slow or the query contains many different
aspects.

An effective method for solving this problem is mining
query facets, where each facet is a significant list of informa-
tion nuggets that explain an underlying aspect of the query.
Several algorithms for mining query facets have been developed,
including QDMiner, QF-I, and QF-J. A common problem of
the existing algorithms is that they mainly rely on the top
search results from search engines. More specifically, facets

are generated by extracting lists contained in the search

results. The coverage of facets mined using this kind of
methods might be limited, because some useful facet items
might not appear in a list within the search results used.

In order to solve this problem, we propose mining query
facets by using a term graph mined from a large number of
web pages in this paper. By leverage this term graph, we are
able to discovery more facet terms that are not covered by the
content of the query’s search results or a list within the
results, hence improve the quality of mined facets.

The authors of the paper first proposed the concept of
query facet (or query dimension), and introduce QDMiner,
the first query facet mining system in CIKM 2011 (Please
refer to Ref. [2]).
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