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Abstract: In semantic-based query expansion, computing term-concept association is a key step in finding
associated concepts to describe the needed query. A method called K2CM (keyword to concept method) is proposed
to compute the term-concept association. In K2CM, the attaching relationship among term, document and concept
together with term-concept co-occurrence relationship are introduced to compute term-concept association. The
attaching relationship derives from the fact that a term is attached to some concepts in annotated corpus, where a
term is in some documents and the documents are labeled with some concepts. For term-concept co-occurrence
relationship, it is enhanced by the text distance and the distribution feature of term-concept pair in corpus.
Experimental results of semantic-based search on three different corpuses show that compared with classical
methods, semantic-based query expansion on the basis of K2CM can improve search effectiveness.

Key words: semantic-based query expansion; concept; ontology; term-concept association
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hEES S TP311 XHERFRIRED: A

FEA HA R4, A 19 i (query expansion, fij #XQE) L 7E 20 tH 40 60 4F A% LA AT AT A 32 th I AV A i fig
AR R A A RN B R 22— LA A AR R 5 2 v DB R AF G (9 3RV A R AT 8 IE, DA R B BE 2240 26 3L
B v A A 28 AR T, 2 T OB A R A R g S Sl SR 208 SCER AR AR, SR [2] Hh AR 3Lk 3R 1 )
ji (vocabulary problems), i1, [7] 3 i i #% (synonyms) . 15 X [i] & (polysemy) . 44 i) & (lemmas) . ¥ [A] X 7] 5
(quasi-synonyms) &5 7 3 1 2 4= 2R 1) [A) Bk DL PRAIE 7 v 6.

J A AR (] R AR A S DR T, AT 0 51 A 3 v i k[T 14 %o S B 1) 3l A A0 3 2 RE P 9, PR 7
R 2 R 2 AT 20X — B I RR I R AR XA 1), NATTHR T A TR 1 R A 4 (semantic-
based QE), /M K ik A i) 2 5 3R B 5 A WTE SUMI G MMM 6t A ) 101097 JEe B D Ol Wi e 1 1T R A ik
IR N G A RE RIS I AN R = B 1 o R S OG R RE TR, T DAY BRI S 1 S
MR R — B S R A R 208 T7 2 8] (1) 22 57

Fig.1 Relationships of words/terms, concepts and objects

K1 s, MESRN S =2 MR

Y B A A T e L 3 - M & A % B i it (association  thesaurus)®! & — A L iii i (word/term) I HE &
(concept) i SCHISSTE BE 4 G 25 AOHE B, At 6 B304 75 1) 5 15 A S ME A (0 3 At L ] V- M R T SO S R E
S A H IR K T SO T ] T - A DG BE B U 1 R B I A ) 8, A SO H — R K2CM
(keyword- to-concept method) /5 2, I P A A 5 478 1] T - MR A8 FH O 15— 7 1R %6 24 11 ik T ARG SCRY 3E4T b
T 0 T R A 21 3K, 25 1 ] T Tk SRS AR ) 3 1D 9T 8 D R ) P ) - SR -k 9T Je R 3 1) - A A
TP Sy 7 1 A6 ) FH A 490 1) V8 - WE 2 e B0 B8 A 3R 1] - R A A G I, 2% R 1 1 A 3 X (term-concept pair) i
SCAREE (2R 43 A REAE 1) 5 e, DK 1) 5 7 1 S 5 DE RS A

ARICHE LA MO T AR S 2 14 K2CM J570: 28 3 715K K2CM 5 . At ] 175 - kA AH OC B V1 55 07 %
HEAT XL A #7256 4 AR I T K2CM 138 SCA W e A0 M A R (M L AR SB35 5 49 45 HE 526 45 SR 431
556 WX AT TAE AT B 45

1 HXMRIME

11 BXEAT R

T BECRUR M A [R] 38 SCE WP R0 55 E A AP, — S I T8 SO R ITE LA M W 5 5, 0y — R &
TR BB} EE (¥ 7 V.

BE T8 SO R USSR 5 R K HE O K 9E $/ A 4&, n WordNet(http://wordnet.princeton.edu/),
HowNet(http://www.keenage.com/), LA % 4 35 1] B / 4 44, 40 = 2% 4038 11 MeSH(medical subject headings,
http://www.nIm.nih.gov/mesh/) . i & #L Bt 2% 40 38 1 ACMCCS(ACM computer classification system,
http://www.acm.org/class/) %5 . 1X 28 77 v Z& 1 FH P A F 2 ) SCBE i A7 £ 22 A, 2 90 O B3] ] A 1) /A AR 22
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WE FE LBy R IR XA 2045

A3 — TSI R 4% I Ve 2 ) S 3 8 SR U T 3 s A 44 B S R T 52 42230 (controlled words) §5 15

BT B RbE (1 75 AN A A T 1 i) AL PR A P P A v O R R SR T I S A BRI ) BLA
Ay SRR — B ERE 7 VR 1) e A SRR VR o 3 I A I ] T A A AR G A AR K O SR B A0 b7 A A B
X SRS HE AR SORE SO J I (snippet) (K 23 BT, 2 850 3 Ff Ja) 20 A (local - analysis) . Js) 8 _E R 3073 #7 (local
context analysis, fii X LCA) 142 J5 4 7 (global document analysis)t ™. 7 5 73 H & A AS 22 45 SR 4E 1T top-k ST % 4%
B H B AT R B K )T 15 (the most frequent term) 1 37 R IRIE S5 38 R S0 BT e A R &5 R 4= [ top-k SO RS
o 25 A5 v 1 VB L L RE S5 K (KT top-n AN Bl VE A D 4 1 VB A R 0 BT RS R SCRY S R 4R B A v SR B K
(R TR AR A4 R .

Jai 43 M AN R 38 R S04 M I T4 Bk (pseudo feedback) F R L, IV 1 6 22 45 B4 [ top-k SRS 55 A iy
FH BRI, 5 I AMBOR S JF AN TG A2, J0) 2 ™ e 110 45 SR A0 A AR Ml 22, 231 ke # DA% (query drift) I 82,
BT VA R 5 10 T 5 O 38 T i A 1 7 i i e L

A SR AT D5 T B R R AE T LA A B o BB 5, DRI O A S A 2R 0 AR SO A 1) K2CM )y vk B 2
— b4 SR 43 BT 5

G340, PR — o A AT R 1 B SRR, e VA P SR L AR AT AT R A L g
AR IOVRE U LR P P R 2R 45 R R 1 B
12 AE-MBEXENTE

S T AR FUAR MR, JR L S0 W R A R 4 WS T 0 - A O B LA (P 5 U ) R AR A
P AR T G T 2L A AT i W, A5 R A A ST il IR I s 2 R A o 5 R P A D SO %
JEE DR FRREE 2 2 2 3 A, T AR LB O AR M A& A A R O B AR K, DALt A B T 488 i i 4 4 R 1 v o o S A AL
(7R AR 22 0 AR SZARALLRE « Dice LS 55 3K 26 7 2k 1) iy A1 152 A 1] 1 2 ) 56 A A N7 .

HH OGS F S0 32 E R A% 2 R ) SCRS A o] 15 () L B0 1) 9 v B0 3k A 12 SR U T IR B — e B, B A
e J2E e 6 ) IO 0 ] A A AR G AR K A0 T LB I, T SRR B R L R T MRk g
S LT SCAT I T b N L S 2 ot L 0 7 A T LA SRR T SR v e 3 1 SR 2B Al AR Y
AL

G340 AR RO ik bR SR R G B A (AR AR T, 3 T K S R P SR R ST AR e
ALE N A I, 2 T N SCRS AN LS SR M Tl 2 TR A 6 2R A9, 8 3o T SRR I AR SRS (i S
Web) 5y M 25 (14 S 451, i 8 3 e SRS RRRE 2 ) — ol BT B G R 3 A T Ja O R M g — A A B e W T 1) S
iSEEPS S

2 K2CM 7%

B 1 SCWeb RITAS (450 A (1 8¢ T, DR 5% 05 b A DAy 4% SEAS A o v A AL 3 8 9 mT BT S o SRHL 22 1) 3 1 i S
[ 2 38 1 Ak A1 AR A A Ay ok 80 22 10 SR 0 957 i SCAS R 6 SR P 7% o 0 AR A HE AT b, DA R 33
PABRTER] 1 AN S AR A R A S S e Bk L £ 258 1R T2200 0 420 3o e 1 (93X 2 S0RY  K2C M
FE S T - M 2 A G S I AP A S JBE 2% 18— 7 TR T3] i - SORS -ME 2 R T K 2R — 7 Tk 1 A0 i )
PRICEILAE, FH 4 1 160 A PR R Aty 3 - AR G

N AET T REAT BT, SEHEAT AR (B 3 7s - B SRS 5 2 D, JE v (0 SRS 5 H oA MG TR ARV 12 SO SR TR A 1A
M55 O C AN (=1, ... M) R s SCRTEED A 35 A4S SO ci(i=1,... N) R s BE & 4 5 R 2R i
2.Q=(01,...,0K) KRG E I AT, q(k=1, .., K)F7m 73 1] o 1 — AN G5 .
21 ETAE-XE-BEM B XRNEE

IS AARBRE &, SCREBEARTE B 1A 22 M SR RO AR 10 S8 813X I, SCRS B E & 4745 DT
IR ZR [F) IR SO 8 1 2 R 2 th A7 A Je 5C 2R, IR T s O 2 4055 5 i - (A G OG R 2 s
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Ontology concept set

.\ T'\Labeled by
/ q’ocument\otgué\l \
Included in
/3
Fig.2 Attaching relationships of words/terms, documents and concepts
SIVERTIENIS T = N s PN

LE - SO - R BT 8 DG & b, — ANAAE T BB 3 78 2 A SR b I R A SCR R T LA sk 2 AR 2K
S 3k A T T D SCRS T I AR A 21 00, ] LR T 3K A T A [ R A 2R [ T i R 3R T I R
NG N — A1 BE B T - A I A AT D0k AR

FTEATL 3 AN E AR B, U — AN 1] T — S [ T IR G AR

AR LA 1] T8 T Ik SR I 38 A AN B 22 0] AR 1) T i R T R

B 20— ANl T AE — AN 8 SO 1R 3] AT vy, e K A M 1) T S R

R 3= AMANE AL — DML T (88 2 SORS TP AR A, B0 I A M (19 T Jes e 3k v

BV 1 2 W]V AR A 8 7 [ 14 A5 885 50K 43 BT AR T, — 9] T8 5 16 22 (0 M3 Ik, e 0 M 25 1) IX 0 ik
b SN SRR N P Q5 EI RN S 4 (A

MR 2 S MT B A — AR IR SCRY 22 ) o B I AR A0 28 00 43 W L, AT T 6 3 1 1) 0 (9 5 1R JEE 1T AN
ST HE T ORI e v 8, R U 7E — AN MRS T 08 SCRS 23 18] 3mSR D Ze v i, i A A2 40— AN T 1 SR
[F) HH B 12 1) V8 1) SCRS U E AR DR Gl s IR S I U DR A T, i R U L8 SR H R B R, A xﬁﬂiAu’JFA
RS DX 43 e AR e 1T S e ] T A A I SRS 2 1) (0 SR AT G U RS A0, DX 43 2k ik, D) e DA B A 2]
3 A o Xof M 2 140 e R A8, T 1) 3 BT s, P A T T Ky K, AT W o 11 SRS 2 E AR A G A 2 4), T 4
P SCRAPRLJE G v B TR I AN M 140 9T 8 R JS A [0 SR SR A3 T (97 3] A3 L kg K, Wk 6F © (8 3 s 2
El koo o 114D T 8 R S T2 K S AN [0 ) T 0 ] [ 25 140 T e R 5 W L X

| tf =50 | | tf =40 |

Fig.3 An example of two terms in the same amount documents of a concept
3 MR R T A R H SR R YA ] 1 25 4
BE 3 AL — MR AR SR 22 1) T ) 20 A 5 UK 20 AT B, W T AE R B2 SORS P AR A,
VO E AR AL P 0 A AR 50, A S U, 8 5 WA 1) BT s 5% AR R 22 1) SR AR, DR T B XA 2 1) B
JER A R AR B
FEF L 3 M, BT T4 H i) v M T B S AU (attaching weight) (1) 715 77 7.
B docCiZR AN SRS d A B S ey 1 SE ] DR s Al ey I 1 S0 RS 25 1A, BD Di={d | d i € DA occ; }; count(qy; din) 2 7

V8 Q4 7 SR T L 0 2CH en (d ) 308 S R B KTt = S %%@Tmuqk@ i3 4
dpneh;
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HE FELE Ry R Y i0EA M X e 2047

ISR 81 MR 2 3 PO ) A T i R s o AR A SRS - 8 AR RS RIS RIS B H R e SR E
R iM% I 110 SO 25 1) K /N D 2 7 ) T o E B AE oM I SORS 225 T o AR SO B AR B i 3 A, BT 4
(1) AR S T qotd M2 o T I R E I B aw .

aw, ; = Iog[ﬂwtl.oj-tfk,i -Iog(l';—'i+1.0] 1)

r.'k i
22 ETAYEOAXIMENERE

G VF 2 3 TSI R I A 1 - Wt 8 A DG 85 (R AE 9, G 7 e s SO o (8 S B B o 1 SR DL e )
1A P B A T2 3 L AT T AN SRS SR 5 11— 5 O 010 ST, 2 JRUR L 7 S A 75 SLI 7 11 (LR [220FK 2 AT
AR ) P T R V- R R I R SRS AR A SR B A R 1 ) R R LUK SR [22] 140 8, B BL RN TE A 0,
DUEERLZE b 07 8 4 [-8, 91 AN S i 1E Rk e vh 7 ¥k [-16, 131 1K) 7 1.

FH owy i 328 7 17 18 i R & ¢; 19 5 B0 R FE AU {H (co-occurrence weight) MR 41 B 5, 45 I DL R 3 MRSk 5
CWy .

R % 4= AN ANE - A A SCRY A TP B B 2 e T ) S IR 2 i

B 5:— AN 1] T M 0] 8 SRS F S I PR A BT B T, e AT ) S IR i

B 60— AN 1] T - W 6 3 A1 R 22 TR AR [R] SCRY o e AT ) S SR FE i

MRAEIX 3 M, A48 H A (2).

tpf, ;- Iog[ M +10]

W ; = - 2
log(avgdist, ; +1.0)

count(g, ;W)
Max;_; \ (count(q,,c;;W))

Horb tpf = 2 V] U - 0 (g, ©4) 78 SCRS A B A% (term-concept pair

frequency),count(qy, Cj; )2 7 il T - MR 84 (ali, Ci) 75 SO B HH 4L WIR /N R T T 47 R B0 IR 0 300 my 8 2 ] - R
TR (O, CTE SCRI AR v B SCRS 3 H s avgdisty 728 7 1 18- BE R FEWOR /N B 111 e 37 358 B 29 1) P 34

SR, A A2 PR U] 8 ) BT, I AS SR M SR B A e v W ey 1 5 (9 )98, 23 7 AR VF 22 R 22 490 A VE SR AE
HOGH SE T G PCHL™IX A3 v S Bt A 2 7 30 05 v DGR FONE S v S 1R LTI OG 2R (I e S AR AR PCHLAS A&
MEE). DR, 70 20 v 1) 38 -k 2 L B I AN B A ey B 5 0 R AT R M e TR S . NI
(entry item)%5 F5 1 6 2 2(2)FEAT I Btk

e 17 g MRS ey 7] SR AR by e 15, =1, | 1G] ety 2 W ey 1 [R] SCIRT BN F1iA] (entry  item). 37 55 qu FH A 2 e
M SE IR B AU owy T 42 an T > i AT -5

ki
10 tpf, ; - Iog( l+10J

(©)

/E\: EP ’ tpfk,ij

p= o 7]

count(dy, tij; W) 22 715 (G, i) 75 SCRS AR FP 422 WK /IS 11 1 1 45148 R B 1D T80 my i3 7 (e, i) 76 SRS 4 v H LR SR 4
H ;avgdisty ;2% 7~ i 1 - M X (e tg) E WK /N 7 11 e 437 5 B 85 01 S 24 4.
23 EIE-BSEXEMITE

Xof - AN T g R N A ¢ R AT DG BE  aw ;Mg 28 3t SRS e 5 Sl 1 T J8 5% R R 20 M owne s MR A5 AT 2%
T CVRSEDUME A BE AR B, 1T, R ATTHE I 5 A IR 38 5 A R SR D1 1 V- MO A S 2

X BATT MG SEDUNE 55 BT 1 0T ] - M S BE A TR 2 i, B DA g 1 2 k] - N AT 2 B L AR )

S 7. ) I, 2 1 2 S T 8 1S ok A S R — Pl 3, R R 2 A 1 I 4 SR R R A Ak B A
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5N R A DG RE B R AR S L 5T LA, FRATT SR F P D DR 2% L A e 1 U7 2R s S - B AH DG B (term-concept
association)tcay,, 112 = (4) B 7w,
tcay ; = Cw; - aw; (4)
ARLA5 5 TR 1) A2, I SR ) - N 3 A DG S 1 1) 2 4 380 TS AL 155 A 04 DG B 138 SOAH G TR M8, AT D SR ik A A
B 3 5 LD, SR A P A DR 28 AR 3R 11 D7 1 T DL S HE A v O B ] O SCAF G B ORI IS S g o2, BT G 1)
EATT LI RE 5 i e S R R IR

3 K2CM fnEfth A LB 3T Lk

1A K2CM RIH Ay LAl H AT AR P ) 10 - W 2 A OC B v S 7 Wb AT 7R E 7 A 5 HA T A B,
K2CM 5 't 25 B s, — 07 T AR 3R B b v SO o A7 £ FR 3] 1 - SORS - 2 T J 0% 28, — U Tl AR A A 7 T 4
JRISCHLAE P 5 G5 ke R v AR T - S AT O

Table 1 Comparisons of K2CM with other methods of computing term-concept association
R 1 K2CM L5 At i -5 AR 5C B o S VA K 0T L

Title of referring paper Expansion source Granularity of analysis Expansion method
Concept based query Whole document Co-Occurrence of documents Constructing term-term
expansion®! sets “within” terms similarity thesaurus

Improving the effectiveness of

b b . - Top-ranked Local co-occurrence of terms and Constructing term-cluster
information retrieval with local
- [7.23] documents clusters (concepts) co-occurrence thesaurus
context analysis
Query reformulation using Whole document Constructing orthogonal
automatically generated query sets, retrieved Term clusters in sentences similarity of term-cluster
concepts from a document spacel”  documents by cosine method
Whole annotated Global co-occurrence of term-concept . L

. ) - : h Constructing association

This paper document sets, pair, attaching relationship of term-

thesaurus of term-concept
ontology document-concept

4 BEH-NHEHBEXERITE

AR A A 4R B S A A AR X B AT S M A T S BLK2CM s 1 T SR — A T A
A MR 9V ORGP, 1 PR R 2 3 8- AR 5 3 1) 8t (association thesaurus)™ R JI -8 X #5147~
Jo T 3L AT IS 0 25T 2 I 3 ] R ] - AR R DG R T M D A 6 A FIE A (1 1 SR DG (R A -
A A DG B2 ). A Ay SR BB Gl — A 3] 0 ) AH DGR A 5 I N B R, 11 2 ) o L Al ] T 5 e, T 2 A
U 75 SR A AR AF AR, A A R RS 2 S n) A4S T, A TE R L “program” B “computer” '8 % AH ¢ (E TV
program”ix—A3 S ALY H 73 i), AN S & 30 “computer” i A\ B FE 1Y e .

o 20 B SO g i DR S R R M R R v SR i RO R 3 I I 2 v M ke i i L R b,
] TR A T B A ) L SR A DG IR R (R A - SO A D% B ) R A B O R I T AT TR AR R AR G )
g RS IR o ) A 5 M ABLRE 7 7 AN TE B T N B0 7 VR - STRY AT 5 RE T, TR g i 2 TP A 20 ) iy A1 A
TARIE )2 1A T G 1 IR 78 T e AR e A 8 2 TR B A A DGk

R ST R AR AR 2R R B SEDU L R, O AL A - ABE S A 5% B (query-concept relevance) i)
TH R Y- SRS A % )3 (query-document relevance) [ 4.

4.1 BER-BISHEXENTE

R K2C M A 37 (14 3] 8- GE A AH DG 82 3] e, X A M1 Q=(q, ..., ), 1 LAFF B AH BV 1) — AN 7 v DG S ] - Ak o2 A O
J55 4 [ (keyword-concept correlation matrix, fij FX KC-CM), i1 28 20 (5) i 7= . 2 v, — M 47 17) & (keyword-concept
correlation vector, f& /R KC-CV)4iiidk T — ™ 2 16 G 5 1] F1 AL A4 v 7 47 W 8 PR AH OC B teay it T OC B A o, 5 W&
CiAHJGHE.
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tcam tcaivN
KC-CM =| tca tca, (5)
tcay tcay
o 5 1 - ik 2% A OC B2 (query-concept relevance)qer (Q,¢;) B THEL, AT LU IR 4 1t 41 &40 A i B il — AN A 3R
IS RSN T KM ) B K 2 41 BT A R(8) .
qer(Q,c) = Z wtca, ; (6)
k =1.K

b w2 7R ] qu 78 25 9 QR A I B B w7 VA VE 2, 28 [ Rochio Jy ik Ide v A M A S sz v
X JH T Rochio /.

R 5 1) 5 NASE & 1) 25 1 - 2 A DG qer (Q, ¢q), T 45 H top-n AN HEE A8 A1 D o) 285 v Q P HEE 5 41538 . XT ) i
SE 4 R B AR R AN BGRR[0 1524 2R S s o SR S AN B D s
42 EE-XHEBXERITE

BT AN P 2 ) LA ORGP T DA T A T 55 2 140 - SCRYAH DG I 0 200 2% 1S 1M 19 1 22 T 1)
S AR B O 40 e Rl 2 17 41 ¢ i (concept-concept association)cca(ci,c;), 7 i Q H N4 & 17 £ (c1,C2, ...,
o) IR, SCRY g ENZERE & 1) 5 (C,..0, ), Cry ) T IR FRATT 42 20 5K (7) U1 55 755 10 - SCRY AH G 2 (query-document
relevance)qdr(Q,d.,).

qdr(Q.dm):_Z ZN%U;CCG‘(CVC]) (7

i=1..,N j=1..,
Horh, i R B o /e Al QPP B, A ST 56 P 41 =qer(Q,¢i). i R ¢f AESTRY iy Y B, 7T DA 4% 1
PG5 1) s A7 T A SCRS TR K9 7 7 (W0 TR | DF,Okapi BM250 J7 12:) K 875 1 AR 5 gy PO I B2 2 SO 0 20 9% A
PRME & ST R & 2R 5 | BSRS89 A R MR 2 Bl b i AR S 52 36 o g JROAR A b 4] 1 5 () S
N AR SCRY A A S R 5|, R BEE R T 2 BU TRXIDR T .
T B M A A G B T A 1A SORY AR DG B 5 25 1R O R T 2 7 = 0 A A B AR PN S il 2
(1] {1 AH 5% FE ceaci, €5). & T XA ) JBUAT VF 22 23 FF J5 VR RIRH G . i SCHR[15,25—-27], % T IX A f& AL S S I B

5 SRITM

51 XWKE

N TAE T 5 SRR A A BB K2CM 1520, SE 3 bR T 3 AN A RIRR AR A 4, — AN 2 3l FH A 44
WordNet, 73 &) P /> & 4 35 A A& —— 28 5F 2% 8 38 A & EO(economic ontology) T v & AL R 2% 4 5 A {4
ACMCCS98(ACM Computer Classification 98).WordNet J&: > KK BT 72 K44 {38 FH 48 44, WordNet #i52BUCR
T SourceForge JT S AL X F2 4L /K IWNL 4% K (http://sourceforge.net/projects/jwordnet);EO & NSFC ¥ By 17 H
I R AR g A AR Y0 A SR S R — R R R AR B T A U I B B R OG
% ;ACMCCS98 (http://www.acm.org/class/1998/) & ACM H#E# I tF S WL B £ A R R (RGP T
ACMCCS64,ACMCCS91 Jri ) iz HT il A, ACM 2006 LEHERERRAS), th AL 4 T FEAS I [A] SUANSCIR O &, DAt 3 L4
CAEN T HHURHE A3 AN AAM G5 BVE LR 2.
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Table 2  Statistic data of the three ontologies
2 3G

Ontology Name # of Concepts
WordNet 145 104
EO 9470
ACMCCS98 1433

RT3 AN [ (0 A% A4 A1 B SR T R 3R SCRS SR B R EE R 3 AN, — N A2 35 1B B K b v B K J7 (National
Institute of Standards and Technology,f&i#% NIST)T 2004 4=/ JF & Aiift) TREC2001 Filtering Track =4 FH )
Reuters %4 £E (http://www.jmlr.org/papers/volume5/lewis04a/lyrl2004_rcviv2_ README.htm), 75 — A4~ & K T
N ROR 20 B A 0 v 3 o3 AR T I A G & 05 22 I SO SR (R e S0 ), ie AT e 4 ACM = K145
T 76 ¥4 (http://portal.acm.org/portal.cfm) k54 J () DBLP %4fs 42 (http://dblp.uni-trier.de/xml/) ) % J5 (ML A7 ¥ 52
FHEE).3 AN AL G s B LR 3.

Table 3 Statistic data of the three corpuses
F 3 3 OCRER S EdE

# of Average # of words Average # of annotated

Corpus name documents per Doc concepts per Doc Language
Reuters RCV1-v2/LYRL2004 804 414 45.9 19.4 English
DLPers 785 426 8.2 5.3 Chinese
DBLP 19 229 169.7 80.5 English

BATLE 3 NEHRAE Ear i 7 10 ANl g TR R, N TR [P ET 20 AN 45 5 ORI A St b 47 VR4
PR S A s B PRI HE bR 2 WA 5.3 5.
5.2 KN ELAE

YT K2CMJ7 V2438 F T35 T A8 100 1 SOR 2, DR b FRAN T3 48 R 48 A v 4 B 1) M & A R A o ik 2 ) Lb Ty v
(baseline). 53 &b, oA 1L FELCALE Jy 53— Fhtit bb J7 45 LCAE — R 4 i ()38 AT 9 J2 7 5, th XuFI Croftdi i ok
U1 g B SE A0 TR AE T30 0 T S0 A K 2R 45 A 1) top-k SO RS o ] 5 R AT 1 b 3] 6 10 S I EE, DA 3 AT VAR ¢
Al VAR 7 R A T L AN T L BB 1R 5 dn A K (8) BT .

co_degree(c,w) = log(co(c,w) +1.0) x idf (c)/log(n) (8)

Horh, co(c,w) = X" tf (¢, d)tf (w,d) , idf (n) = min(L.0,log(N / N,)/5.0) -tf(c,d) % 7= il e 7E SC R4 d e H I I 426, S R 4]

deS
gk 2R 4 RAR H IAtop-kSURS B N2 SCRS AR A5 A7 3] i ofF SOR HH
FEA WY R RE R I (K3 T R N g RS K 45 4 DL B i e TR M BUE 2 LR 2

$.20~30 S VT 2T 25 H A BB s v L DR, S0 vh e — 0 A v e 10 R VAR S de O BUR w2 A 30.
5.3 FIGIFMFRAEFILIGLE RS

B W AEA Z 0y 10 BEAT VR, 2 S H Precision@n A AP @k kK 4 £ . Precision@n /& Fin AN 45 5 S
A A 25 R A e 22 T ) S 0 T A 45 SR SRS ) A SR .y S o R 2 AN AR HEAT IR, A
HETRECH I A2 M LLSZ 45, T LA FRATT B CLIE B T A6 B, 19 SR 48 AR H5 SCRSRUAS, B2 AN J7 0 W SCRS 4R b i
A 3TN 55 A 19 AR D&M X DL 58 B BT G S AR E e FRMAP(mean average precision) i X T AP@k, H 172
IR KA G5 S SRS rh AR G SCORYS ) 6 ST 3, DA B HT KA 45 AL SORS RO DG SCRS I HE T A Dl X R AP@KRT
Precision@nE — it §E % 5 4 T Hu %t top-kid 28 45 AT VAN, Tt 755 45 K 22 B0k 2 1 P 18 >3 15, R K K 22 250)
JIEA BRI R o 2 B top-k i R 45 R

Precision@n 115 77 702 :Precision@n=# of relevant docs in top-n retrieved/n, H:/f n IR A1 n > 45 1 S0RS.

AP B U AP@K =2 S L St r i kA R SR A BT K A R

I ran <k Fank;
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H AN HH 5 SCRY  rank; 3R 7 S AN HE 5 SCRY AE 45 SR SCRY R K HE G R B P AR AR OO ET 20 MRS R
X LA n=k=20.

A JAT T T 1 45 RAR DG I,k T S N T ) T B0 1) 2, BT T A o VA A B B R 20 AR A RIS —
i, 28 A T, PN A WA 4 TR A5 AH DG, B 5 Gt R AR R 5 VE N IRAE S & R | 4 TP TR
[ 5 I AEAS TR B 45 LR AR, 38 4 B T 3l iiAe 3 AN SORYE R R 45 SR I BLAR SRR

Precsion@20 AP@20
0.4 0.3
0.3
OReuters 0.2
|| O Reuters
0.2 B DLPers
DDBLP 01 | B DLPers
0.1 | | |OpsLp
! 0
Baseline LCA K2CM Baseline LCA K2CM
Fig.4 Comparisons on different methods
K4 N[ 7RI B
Table 4 Search result evaluation on the three corpuses
T4 ISR LR S ST
Metric Document set | Baseline LCA K2CM
Reuters 0.257 | 0.294(T14.40%) | 0.317(123.35%)
Precision@20 DLPers 0.293 | 0.332(113.31%) | 0.359(122.53%)
DBLP 0.301 | 0.324(17.64%) | 0.356(118.27%)
Reuters 0.182 | 0.191(T4.95%) | 0.197(18.24%)
AP@20 DLPers 0.189 | 0.213(112.70%) | 0.226(719.58%)
DBLP 0.196 | 0.228(716.33%) | 0.274(739.80%)

FATT e MR AR 2 T A A R AR Ay e 5 o A T R A S N 4 R SR B T LU Y R
Reuters ¥ #s 5 H SCRY H e 22, K 10 2 25 17 5 22 8 11 Word Net 2 44, {8 38 e 10 46 2 28 R L G Al 7 o R
JEVAT 58 A A (1 0008 4 30 25 . DR g SRS 2 B 68 A6 2R 28 L LT 8 A 55 o 1280, K1 w0003 ) A kot A 09 R A 40 TR
AT A A XA 4518 5 HoAl — SURF ST 2 18— 32 S 4 Gl it % 4, 7T LU % #IDBLP |- Precision@n 32 i 7k
F(7.64%,18.27%) Lt Reuters FIDLPers |- A W ZE A, 3X 15 15 4l 35 A A4 ACMC CS 7 412 i 6z 28 Al 26 77 1 A~ L Ath
A A A3 BT IL TR T ACMCCS A I T AN T LR 7 ST 43 2844 32 BLEE LU B, TR 0t 77 v 9 o i 7 o 1R
YRR AR F UL, 5 O R R 4 R

TATH R BT K2CM 5 IEAERE R AR R B RE 2515 58, v LU L K2CM fE I AN Fia b 38 i 12 B L
LCA SR 0% — i s DA F A W 4, 5 B 4 BT LB 56 22 (1 LCA M EL K2 CM 3 L 8 12 43 BT - 280 AR R S/ ok 7 5 o
i, DRV T O 2 10 47 Fi 5 A7 200 He v, 7T LA Y K2CM 7 DBLP e 4E 1) AP@20 $5 4% I 32 45 0 H 1] 8.(139.80%),
¥ H 5 N, DBLP i B2 1101 1 SRS I S8 8 1, 1 ] K2CM 78 638 KK SO RS 88 25 5 J T 5 A 2%, DR 4 501l 4 B
FHETE A SRS A HE PP 5 A WX — At ) DU 8 1) 29, K2CM (R 2R R0 SR I8 12282 AT DG 3X 7 1T (1
RS AGAETAT F— 2D 0 TAE h gk 47

6 2 %

TS 3 A AE (0 B RIE 22 R W 4 T O B 9] ) A% S AT g R A R VF 22 TR OB A IR —— 1) T )
7L, R I SORE R L8 0 A K R e T v AR B T (1 SR T R o B - B v SO G B Y
ST HOL PR B 1R S Web FHAS A B ) e i JBR B 22 1) ST 42 JREAS P SR AR R AL 200 3K 2 S
AR —Fh K2CM 53, A iy S48 3 1) - AR 5C 8, — T 36k 1] T - SO - BT I R, — g T 2 1
] T - A SCBLRE L, DAk B 5 2 1 S5 UG M AR A&, R T 488 A D8ORS IR A R I B R W eI
RS RITVERIET LCA MBS R ITVAAH B, A SCER ) K2CM 7R 847 B TS A i R
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