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Vietnamese-English Cross Language Query
Post-Translation Expansion Based on All-Weighted
Positive and Negative Association Patterns Mining
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Abstract. Topic drift and word mismatch are a difficult problem in natural language processing. The combination
of text mining and information retrieval can help to solve the problem. In view of this, this paper proposes an algorithm
of Vietnamese-English cross language ( VECL) query post-translation expansion based on all-weighted positive and
negative association pattern mining. The algorithm utilized a computing method of support and correlation degree of all-
weighted positive and negative itemset, and mined the all-weighted positive and negative association pattern related to
the original query by the pattern evaluation framework in the user relevance feedback document set from the VECL first
retrieval results. The expansion terms were extracted from the patterns in order to carry out VECL query post-translation
expansion. A comparison between the proposed algorithm and the existing cross language query expansion algorithms
based on pseudo relevance feedback and weighted association pattern mining is made, which shows that the former can
effectively reduce the problems of query topic drift and word mismatch, and improve the performance of cross language
information retrieval. And moreover, the method of pattern mining in this paper can be used in recommender systems
and improve its accuracy.
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( Cross-Language Query Expansion, CLQE ) J& i P 1% 2 7]
B OHEARZ —, Ry R ey RS
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b2 JRy SCRY A2 18 PR IS AR I SE IR SR R AL R, X
BRE10, 1T ]2 3 25 T IO 36 R0 D0 428 908 1) 355 18 5 1 )
P TT I  HRE AR B MR B 1R R R PERE.

FET ORHCHLNAZ 40 1) 2518 F 1 5 1 R A% O R 2
TS O R ASE 2SR B W SR T A Y
Fifrs (1) Mg SCIRAS 2T E 2 55 SO Hh AR A AE 3R AE Ry it
SR SCRRRE™ 5 (2) K201 AR A 15 TG PSS 45 FE )
TERUE AT SR 5 (3) MR AR TR T H - 244
{55 T8 AL 32 R B2 1) 3fe FRAE Jy 58 4 I AL I 4 3 FF
B () RAITUSE A g 55 B0 PR P AR AR B A A
550 P T T AT 5 E B RN B 3 B DR 58 4 A
UGESHFEE L SCRD 17 W, ik (4) R ACR 1
5 (3) (3. AR, 7k (4) 2% AR AR 3R] 550 H ARG
SCRRRE AR | Z MR TR AT X S R B A .
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U, A SO AR BRE 5 MRS 4 1 3 F 58 AL GE
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_ NawlISup(PI)

" NawlSup(t,)’
awPIR(PI) =

2
Hr, m oy PLAYRBE 0, (1 <k <m) & PLEYFTA I H
HECRP R RIS 1,0 P 2_F AL 2 (m
= 1) P IR R SRR R R I

_ NawlSup(NI)

"1 - NawlSup(z,)’
awNIR(NI) = !

—— x NawlSup (PI) x (

2 EEEESERY RATEME A XE
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2.1 METIREMMERTEMNTE X FE

BEXS BUAT SCHF I VI 07 VR R BB, AR SCER Y Rl
TR AE AR 1) 56 42 INALIREE | 37 (New all-weigh-
ted Itemset Support, NawlSup ) (1354 J5 ¥, W= (1)
F7R :
Wxk (D
o, n F00W S SORY AR H SORS SRR BT A R A 3] 1 H
AL, n, o TAESCRY AP BT 00, Ry 1 A SCRY
I IUERAE S, E R TR EE  a e (0,1) N4difH

FEFC(L) B F A SCES 58 A A S 0 4R S A7 13
FOESORBA (1, —1,, I, —>—1, =l —1) 815
(all-weighted Association Rule Confidence,awARConf) []
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NawlISup(— 1) =1 — NawlSup (/) (2)

NawlSup (1, U—1,) = NawlSup(/,) — NawISup (7, UI,)

(3)
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(4)
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Hor, v g NTREE ¢, (1 <p <r) J& NI A4 B3 3 H o
HS ORI H Lo NI A 2_F UL 2 (r
= 1) _FIUE rp SRR B B K T AR
2.3 SEEMBEKRECA MR FE

St ML BEHI (1,1, ) 32 7F 1 Call-weighted
Association Rule Lift, awARL) {3138 405 (10) frs.
awARConf(1,—1,)

NawlSup(7,)
2.4 EHEBIESEEY BT ME S XBKE
KiZiE

FEAYZHR B N 515 R P A 5% B SCRY
AR RS BE - QIR FE - T - A B P HE SR 42 40 5
A A I 4 AE ) O R ORI AR (B 1 — 1, T,
——L AL — 1), EaRZE B AR X B L AW-
PNM-CLQE ( All-Weighted Positive and Negative Patterns
Mining for CLQE) , H:Hr, DS SIS I AH 5C 52 it SO,
ms ( minimum support ) 1 mc ( minimum confidence ) 43 5]
SR/ N SRR B RVE AT BE B, Q T P A, Ly, R I
VeI £E K B [ {H , PAR ( Positive Association Rule) 275 IF
IR 4E | NAR ( Negative Association Rule) 27 5% 1 56
EX 0 ) £E | PIS ( Positive ItemSet ) & 1F i 42 45 4, NIS
( Negative ItemSet) i WAL S, minPR £ minNR 4351
Sy B/ IN TE FUAE G062 15 {11 R 7 30 4 S I6 1o {1

awARL(1,—1,) = (10)

#ix1 AWPNM-CLQE

i A :DS,ms, me,a,minPR, minNR, Q, L;..

it . PAR,NAR

(1) Pretreatment( DS) ;

(2) L, =MiningAWPLI (DS) ;

(3) for (k=2;L,#D;k+ +)do
@OPIS«PISUL, , ;NIScNISUN,_, 5
QC, L _yoLy_y;
®if (k=2) then C,«—PruningNotQ(C,,Q) ;
@MiningAWP (DS, ms, o, minPR, minNR, Output L, , Output N,) ;
®if (k>L;,, )then Break;

(4) for each positive itemset L, in PIS do

item

for each itemset (qt,PI) in L, do
if ((qtUPI=L,) and (qtNPI=) and (qtCQ)) then
begin
If ( (awARL(qt—PI) >1) and (awARConf (qt—PI) > =mc) )
then PARPARU | qt—PI |
If ((awARL(PI>qt) >1) and (awARConf(Pl—qt) > =mc) )
then PAR<—PARU { Pl—qt} ;
end;
(5)for each negative itemset N, in NIS do
for each itemset (qt,NI) in N, do
If ((qtUNI= N,) and (qtNNI=@) and (qtS Q) )then
if (awARL(qt—NI) <1) then
begin

If (awARConf (qt——NI) > =mc) then NAR«-NAR U {

qt——NI | ;

If (awARConf (— qt—NI) > =me) then NAR<NARU
{—qt—>NL {5

end;

If (awARL(NI—qt) <1) then

begin

If (awARConf (NI-—>—qt) > =mc) then NAR«-NAR U
{NI>— qt |5

If (awARConf (—NI—>qt) > =mc) then NAR<NAR U
{—NI—qt |;

end;

(6) Return PAR,NAR;

AWPNM-CLQE ik 20 BR (3) 4240 L, FI N, , 25 5%
(4) FZ 95 TESCHR AL, 2P IR (5) #2548 s (A O M.
F Pretreatment () Xf SCHY 4R i 47 7 4k 25 26 %X Minin-
gAWPLL () #2408 L, ; i £ PruningNotQ () BYER A % #5 1)
I Q AL 2_Wi4E C,, LK /NT minPR [ IE T 4R FI
/T minNR {9 7 50048 5 3 2 MiningAWP () #2408 L, Fi
N, , 5 LA N,
3 ETFTTEMIERXEKENXRS-REIE

EEAEFERTRE
3.1 BEEEAERYRENEET RANENITE

ARSI S AP Y R S Al S e
$" % ( Post-Translation Consequent Expansion, PTCE ) 57!
FRT 4 9 J& ( Post-Translation Antecedent Expansion,
PTAE) f 81, HA7 A HILE R AN 5] 1 Foms.

JE YT RS PTCE 458 (Y02 B4 & 1n] Fl 4 47 i 1)
R B IESFOCHRL I AL X i 5 1, IE Y g il rh L BR
T 5 AT B IR R B Dy e A YT g dn], HAEALE X
(1) F(12) .

qt"—PEt", qt">—NEt", —qt" >NEt" (11)

(ms,mc, o, minPR, minNR)
PEt" — NEt' —»CEt" (12)
Horp qt" R HARTE S A A T4, PEC R IE Y J# 17
T4 NEV FOR Y IR , CEC ROR I &5 1H Y i
TIAR. [RIH, PR AR PTAE 45 (192 IE 4 & i8] F1
T RETRIR A IE B ST ) A5 = A i, HAR R IE X
feFom R (13) F(14) frs o ARC o8 BbRiE &
LA R 54
PEtd—>qtll ,NEt"'—— qtll ,—|NEtd—>qtll (13)
(ms,mc, o, minPR, minNR)
PEL" - NE{">AE" (14)
A Y R AE W, 5 A (1S5)
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BT BB & A R R E A 1

W, :% » [ max(awARConf) +0.5 x (max(awARL) —1) ]

(15)

J3Ah, IEA A5 R TR U -idf 7 ik,
BRI 3SR 18 .
3.2 BESEAERYREZX

BT o8 MAUE OB A 510 & A a3
JEEFEA AR g B R T A AL B O D SO R R
SCOCRY , S U TR 5 WAL TS n e SCRS I I P A O
P T I A S 0 A AR G 5 S SO 4R, I T AWPNM-
CLQE B35 XIS AH OGSO 4R 42 4 5 A7 J A ) 1) 20T )
SERNNBE TR MU, iR 3 PTCE RO 52 B e
JEEY T AR S PTAE B2 R1 SC BLIRJ5 A (F4 . LRy
JE AL XA 5 19 i 5512 PTCE_AWPNP ( PTCE
Based on All-weighted Positive and Negative Patterns) Ffl
iV JEH 2 PTAE_AWPNP ( PTAE Based on All-
weighted Positive and Negative Patterns) , H:f, Q. iRy
VBT AL, n S WIS A8 SCRS 2, ConsequentET 2y J5
PF TR 4, AntecedentET Jy Fif £ & 1A 5 , NewQy,
PRI AW, AR Rk L

&352 PTCE_AWPNP

A :Qyion, Ly ,ms ,me,a

i i : ConsequentET, New Qp,

(1) AWPNRules = CreatePNRules ( Qv;, n, ms, mc, minPR, minNR, «,
Liem ) 5

(2) CandidateET = CreateCET( AWPNRules, qt—PEt) ;

(3) NegativeET = CreateNegativeCET ( AWPNRules, qt——NEt, —qt—

NE[) H

(4) Consequent ET = CreateFinalET( CandidateET , NegativeET) ;
(5)New Qg, = Qy; UConsequentET;

(6)Return New Qp, ;

33 PTAE_AWPNP

HIA:Qyion, Ly ,ms, me,a

i 4 : AntecedentET, New Qp,

(1) AWPNRules = CreatePNRules ( Qv;, n, ms, mc, minPR, minNR, o,
Liem) 3

(2) CandidateET = Create AET ( AWPNRules, PEt—qt) ;

(3) NegativeET = CreateNegative AET( AWPNRules , NEt——qt, —NEt—

qt) ;
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(4) AntecedentET = CreateFinal ET ( CandidateET, NegativeET) ;
(5)NewQy, = Qy; UAntecedentET;
(6)Retrun NewQy, ;

FRE 2 fil 3 d1, pR %L CreatePNRules () I8 A
AWPNM-CLQE %535 X5 ) K FH P+ A 5% B it SCRY B 4% 4
IEG I ML, eK %L CreateCET (1) 2 B i 18 )5 4 47 &
1], B K Create AET () $2 Mg Se if 414" g 1], &K Creat-
eNegativeCET () $2 HU 5 4 1§ J& 1], pR %L CreateNega-
tiveAET () $2 BRI 7 3 2 1a] , R %K CreateFinalET () 3k
WU 29" e 1),

4 ZHWIRITRERSH

R T B UEAS SO R ARV A R R R M A S, 1
EBL T ) S AR R AL ) B R B R LT
6, I B AT A SOB- 3085 1h 5 A iR e 9 R s
B, 52 5 B O M AL A% B OF 4 0 J2 Microsoft
Translator APIL.

4.1 ZIHERFALE

TEPRESTE 5 PR g #2188 NTCIR-5 CLIR (300
http : //research. nii. ac. jp/ntcir/data/ data-en. html ) ]
YESCCATE R (3 26224 55) 1B A SCI2 50 B, RI4R
YRR mO . ml k1, Horp m0 338 £ K I T Mainichi
Daily News i [Hl 44 2000 45 i) 57 [ SCA, K 6608 i SC
ACHY , ml S JEF Mainichi Daily News 3 [d] AR 2001
SERYHT I SCAS, 3 5547 J SCAS SCRY, k1 ORI T Korea
Times 2001 45 {4 5 5] SCAS , $t 14069 F SCA SCRY. A 3¢
K] TITLE F1 DESC A #IF4 74 5 5205 $CHs FAk 3t
¥ Porter F£5 ( 1 U, : http ://tartarus. org/ ~ martin /
PorterStemmer ) #4717 & . A SRS 5 B 15 A )
%l ##E A U6 NTCIR-5 CLIR 358 50 A~ H SCRR
A TR L B 2.

4.2 FMEREREERZE

KA UER A {H MAP( Mean Average Preci-
sion ) /AR R PEAN AR, A SCEEMEXT LS LT

FEUESZES . (1) BiE S #:2 (Monolingual Retrieval ,
MR ) B4 . ffi F§ NTCIR-5 CLIR f%3 SCRR £ if) B4R R
GRS (2) ME-9E 5 1R 5 K & ( Vietnamese-English
Cross-Language Retrieval, VECLR ) &t i . R ¥ 8 o 15 &
TRIHIL 8 28 DAy B S A R D SR,

XF HESEH (1) BT SCHRL 14 ] PhAH € B 5t Y -2
BiEESAREEY B f14] ( Post-Translation Expansion
based on Pseudo Relevance Feedback, PTE_PRF) ; (2)
ST 5 B A 425 Bl A - B 0 A i
(VECLQE_WAR""") , 532 % :n =50, ms e {0. 001,
0. 002,0.003,0.004,0.005} ,L,, =2,A=100, mc =
0.01,mi =0.0001;(3) K& F CHR[ 16 ] 56 4 MMALIE 7

DRI 975 B A B2 1 1 5 AR R R R
( Consequent Expansion based on All-Weighted Positive
and Negative Association Rule ( AWPNAR) , CE_AWP-
NAR) #1149 J&& ( Antecedent Expansion based on AW-
PNAR,AE_AWPNAR) , 53282 %(.:n =50,L,,, =2, mc
=0.5,minlnt =0.02,ms € {0.1,0.2,0.3,0.4,0.5}.

0.74

—x— Ate
0.6 e At
0.54 —=— Ade
L 04 —x— Adi
%: —o— Cte
0.3
Cti
0.2
—a— Cde
0-19 —e—Cdi
0.0

T T T T T T T T 1
0.1 02 03 04 05 06 0.7 08 09
aff

2 ARSCBEIEAEmOB A ARG 2R 45 R

4.3 KRERMEHRILR

AT G B o AR SRR A AR R 1 R 3 3 S 5
AT B A A ORI o X LG R I B SR R
. LI T SHOE BRI 2 R AEIZ S BN A G
LR LA S S I S8 E T 500 A — )
Rt BL .
4.3.1 FBERH «NEAXEERREENZMN

AT W AL S EL o RS SCAR A 2 1 BB 1 52 1.
TE o ARGEEIN,50 DEWTE 3 D EAEHE mO ml 1kl
HEATAS SO L I, HAG R A5 2 MAP (HAn[& 2 2 4] 4
iR, Hop 5285 8 ims =0. 2, me =0. 8, L, =2, minPR
=0.1,minNR = 0.01. E e, “t7 F“d”45Fn TI-
TLE #1 DESC £, “e” ft.3 Relax {&, “i” L3 Rigid {4,
“A” {32 PTAE_AWPNP &7k, “C” ft 3 PTCE_AWPNP
R

K2 ZEE4FEH, Ya=0.1 Hms=0.2 i, %G
i BRI IZ o (B MAP B /N (H S50 &k BE, 7

0.9 7 —— Ate
087 —5— At

0.7
—=— Ade

0.6 -
% 05 1 —>— Adi
= 0.4 > —*— Cte
03 1 7S —6— Cti
0.2 —+— Cde
0.1 1 .
Cdi

0.0

0.1 ‘0.2 ‘0.3 ‘0.4 ‘0.5 ‘0.6 ‘0.7 ‘0.8 ‘0.9 ‘
off
3 ASCRETEm IV BHRAE IR R4S
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4.3.2 HEMRELLE
T e TERRAE mO m A0 kL |- 43 W4T 5 o X e 3200
: oA FIAR SR B DE 51 5 R R S0 SEIR R, SR IS i
> —*— Cde FVIREHTS] n 38 SCSCRY AT AR MR (T
—o— i TR, A SCSE B RIRR FT ) n 55 SCRY oh 5 4 0 2
. ——Cee A R 6 SCRY AR Sy P PR 6 D 2 SR SO ) | e
. ci PSR G SCAY . AR SO I o o G 1 S R 4

0.1 02 03 04 05 06 0.7 08 09
afl

K4 AR SCERAERV B R RS R
ZAPEOL T, AR RS0 ms (R ERIZH LY R
. M a> =02, MAP R 2R EF, M a> =0.3,
AT 2% , ANKE o {8 12810 T KR B AR 3, T2 2
MGG Ay, A SCRE R R RE R A —
FEBYEEE, I AT L, S E A RO, BB E R R

R MAP 41 1 AR 2 PR, Hoh AR SR S 24 n
=50,L,,, =2,mnPR =0. 1, minNR =0.01,ms =0. 2, me
=0.8, m0 F it 0 =0.5,ml :00=0.8,kl :a =0. 3.

P 1 AR 2 WY ARSI B MAP (i F I HEXT A
A, T H R 250 MAP {52 = A4 32 LUK, PERE S
THECR 8.2 , (B 7E /D H MAP (AR T3 BU S, U
I SCRE R A A AR E I, 5 Sk — 2B 05T

K1 ANHEZRSEENILEZNRRER MAP E(TITLE i)

Relax Rigid
m0 ml m0 ml k1
MR 0. 4438 0. 5664 0. 3288 0.3552 0.4011 0. 2305
VECLR 0.2999 0. 4031 0.3213 0. 2055 0. 2451 0.2443
PTE_PRF 0.3149 0. 3656 0.2233 0.2222 0. 2246 0. 1414
CE_AWPNAR 0. 5086 0. 5654 0.3982 0.3931 0.3833 0.3020
AE_AWPNAR 0.3953 0. 5230 0. 3555 0.2881 0. 3555 0.2611
VECLQE_WAR 0. 6136 0. 6755 0. 5903 0.4718 0. 4092 0.4572
PTCE_AWPNP 0. 6549 0.7397 0.5975 0. 5076 0. 4871 0. 4433
PTAE_AWPNP 0. 6643 0. 7640 0.5634 0.4977 0. 4900 0.4579
%2 AXEESEAT LEEWREER VAP ( DESC 18
Relax Rigid
m0 ml m0 ml k1
MR 0.2927 0. 5664 0. 2548 0.2301 0.4011 0. 2548
VECLR 0.2798 0. 4589 0. 2686 0.2187 0.3142 0. 2686
PTE_PRF 0. 2549 0.2515 0. 1583 0. 1996 0. 1710 0. 1583
CE_AWPNAR 0.5229 0.4748 0. 4265 0. 3966 0. 3226 0.3127
AE_AWPNAR 0. 4429 0. 4815 0.3933 0.3309 0. 3507 0. 2955
VECLQE_WAR 0. 5891 0. 6893 0.5924 0. 4458 0. 4691 0.5924
PTCE_AWPNP 0. 6407 0.7224 0. 5955 0.4908 0. 4868 0. 5990
PTAE_AWPNP 0. 5905 0.8114 0. 5479 0.4303 0. 5480 0.4219

4.3.3 THLGIRERRSW
T UL A SO R R A RO D I E T A i) 3
TR AR RIS B 42 |, 51)2% DESC 2511250 1 No. 25 Fl

No. 40 £ i) T 8UfE k1 B LRI SL R AR (W 3
M 4 Fr7s) inEABEH.
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%3 No.025 #0.040 i R /54 FEiF (ms =0.2,mc=0. 8,L;,,, =3, minPR =0. 1 minNR =0. 01)
HIHF A No. 025 25 if] 3-8 No. 040 2 if] 3=/
Truyén thong Tk thao haoac nganh thé thao lién quan tuyén duong Ti- Tinh hinh tiéu the cta sach ban Ch'f‘y nhét (best sell-
T 3 ,
ger Woods 1&t ngdi sao thé thao. er) ,Truyf_%n Harry Potter trén toan thé giéi.
FEICHR Sports media or sports related industries commend Tiger Woods as | Consumption situation of best selling books ( best sell-

(WLERBHIEES ) sports stars.

er) ,theHarry Potter books all over the world.

FECIR Find documents about sports media or relatedenterprises recognizing | Find documents describing worldwide circulation of the

(TERP A E IR Tiger Woods as a sports star.

super best seller, Harry Potter.

PR T
(PTCE_AWPNP)

david, surpris, tournament, win, won, victory, tom, tour, shot, par,

elson, player, pga, perform , play , open , name , game , championship.

golferchalleng, consist, bob, duval, finish, golf, major, master, mick- | seri,movi, theater,base, author, boy

%4 No. 025 71040 Zif I T IERELL B

LA i RPN MAP
MR 0. 4770
No. 025 #if) VECLR 0.3875
PTCE_AWPNP 0. 7659
MR 0. 6515
No. 040 #:if) VECLR 0.5184
PTCE_AWPNP 0. 8151

M4 A E H, VECLR KR 45 0 MAP {H 1L MR £
R, VT RE 1 75 R R o i v A iy 2 5 AL s
PG R A T RS R A AN DT B4, AR SO Y
MAP {1t VECLR 955, i b m] WL, A SCHE 5 REA 250
8 i A i) E RS A A AN DL BCBEAR.

4.4 ZWERSH

L5 B RTIR AR SO RE R IR B R (R B
RPERE. H BN T 40 R < AR SO 58 4 IASLE 1756
A2 N T 8535 5 A PSR 3, R — M
P14 Rl TS T ML 1) SCFRFJEE LR SR T4 SR
SETTH A PR R S BOR TR B SR - Bk
JE-$RTVE- B L PO AE S T 4240 P8 s 4 R 1) S B8
JRAWYJE BT KR VEREAT BB AR T Xt H
Bk VECLQE_WAR ,CE_AWPNAR #1 AE_AWPNAR ¥£
TR RIS, BoA 5 SR I A SC I AR T, 4342
3 A 4 ) Jo A (B DA 9 R AR SR ) AN AR S
SR X EL S PTE_PRF (47 J& 1) 14822k A 40 46
FSCRYRTSVRFAE A, Xk LA 0 e B 8 1), oA R P A
AINASCR L.

5 #Hit

AR SR T 58 A IASE OGRS 542 4 19 -2

PG F AR E e R R AR Y R A R R
FHHT Y 58 4 AL IE B I S I3 R S IBE B8 T 5 T vk
Xof W T WK TP R 56 S At SRS SR R BIT 19) 98 4 A S
TP -OCI B -HR T B2 - 05 T VPN AE SR 42 1 S5 1 e 1)
SIS TR E PRI Y. SEgn R W], AR UL RE A R
A EETE R AR T A 1) S R AL RN R I DT E () R £
FINGESTE 5 5 B R R MERE. A8 SO 4 i 5 2842 i
T EEAEAERE 2 0 HAA B i L A6, 7T 4 e E A
PE. AR SCFEAE B AN JE SR« 1 P A 26 B 9 SR B0 AN
2 JE YT R ) A A e R 1) v R AR R Y L
HORBIRE , 2% a, ms, mc, minPR , minNR X} 4 3055
I TR BRI ABTE , 5545, 3 2 [n] 75 ik —
HIRABF.
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