2 ~ s
#30% H10M # % 5 & R 20154 10 A
Vol. 30 No. 10 Control and  Decision Oct. 2015

XE4RS: 1001-0920 (2015) 10-1729-13 DOI: 10.13195/j.kzyjc.2014.1102

ETHIEZ A SCCTHEZRAY NN IE $1 K IR NMZ 1z

KL, FAR? PO, 2Bt

(. TP & 22057 15 B S S8, BT 530003; 2. FRERITTE A% A6, 84 350007;
3. EE ARG AW, VIR WA 98109: 4. | PUHHE 2k ANFE4L, BT 530023)

T O 4 H TUBUE AR AH I B A B Ak 3R, T I AR BY A S B FL AR ST AR AE 42 SCCT (support-
confidence-correlation-interest), $/& H! 3 F HAUE A AL A SCCT -4 HE 42 () AL IE 47 S BR AR ¥ 025, SV H e T
TOURAE AR R B 4 A, SR B (9 B A 7 VR AR HE 2, 3 TR A ] S - B AN LA, F2908 7 25 M B IE $7 G IR
V). S5 45 B BA, X EERE AT R (5 TSR SR AN TS MR e ), 290 H A ) SR 2R, e S e R B, 42
I 20w T AH LU B IR B2, e T TR 28 A R A 7 A 5424, 1 .

KRR BRZIE: IBOCBERE IS RSO S IUE

FESZES: TP391 SCEKFRSRD: A

Weighted positive and negative association rules mining based on dynamic
item weight and SCCI framework

HUANG Ming-xuan', HUANG Fa-liang®, YAN Xiao-wei®, LAN Hui-hong*

(1. College of Information and Statistics, Guangxi University of Finance and Economics, Nanning 530003, China;
2. Faculty of Software, Fujian Normal University, Fuzhou 350007, China; 3. Institute for Systems Biology of USA,
Seattle WA 98109, USA; 4. Personnel Department, Guangxi College of Education, Nanning 530023, China.
Correspondent: HUANG Ming-xuan, E-mail: huangmx@mailbox.gxnu.edu.cn)

Abstract: The formal definition of data model for dynamic item weight is given, and a new pruning strategy for weighted
itemsets, as well as an evaluation framework, support-confidence-correlation-interest(SCCI), of weighted association patterns
is proposed. Based on dynamic item weight and SCCI, an algorithm for the mining of weighted positive and negative
association rules is presented. With the characteristics of the dynamic item weighted data taken into consideration, new
pruning methods and evaluation standards are used. Effective weighted frequent itemsets, as well as negative itemsets
are mined from the massive weighted database by using the proposed algorithm, and valid weighted positive and negative
association rules can be mined by means of simple computation and comparison of itermset weight. The experimental results
show that, by using the proposed algorithm, the mining time and the number of candidate itemsets are effectively reduced.
Interesting association patterms are obtained, and ineffective patterns are successfully avoided. Compared with the existing
mining algorithms, the mining efficiency of this approach is greatly improved, and the problem of the mining of weighted
negative patterns is solved based on dynamic item weight.
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Step 1: let dwPIS «— &; dwNIS < &; dwPAR +
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begin //|D| R85 (WD) SIC L.

Step3.1: let Ly < {c|c € Ci A(dwsup(c) =
(c.weight/|D|) >= ms)};

Step 3.2: let dwPIS < dwPIS |J Lq;

end.

Step4: for (i = 2; L; # @i+ +) do

begin // 4E BT AT RE R INAL I A i AR

Step4.1: let C; + AprioriJoin(L;_1);

Step 4.2: let (C;. weight, C;. Count) <

scan C;(WD);
Step 4.3: for each itemset ¢ in C; do
{L; + {c|dwsup(c) =
N; + C; — Lj; dwPIS < dwPIS | Ly;

(c.weight/|D| x i) >= ms};

dwNIS « dwNIS{ N;; }
end.

Step 5: for each frequent itemset L; in dwPIS do

begin // A E A BT KL

Step5.1: if (31, C L; : (LN L2) =2 AU
L) = L; A((|dwll(Iy, Is) = dwsup(Iy, I) —dwsup([;)
x dwsup(/2)|) > mi)) then

IIs(L;) = true else IIs(L;) = false;

Step 5.2: if IIs(L;) = false then dwPIS < dwPIS
— L

end.

Step 6: for each negative itemset /V; in dwNIS do

begin // FIEE BT,

Step6.1: if (3,1, C N;
I) = N; A((|dwll(Iy, I5)

(LN 12) =2 A(LU
= dwsup(Iy, Is)—dwsup(1;)

Step 6.2: if IIs(
- Ni;

end.

N;) = false then dwNIS <— dwNIS

Step 7: for each frequent itemset L; in dwPIS do
for each expression Iy ([ = @and 1 |JI, = [

and dwsup(l;) > ms and dwsup(l2) > ms do
begin
Step7.1: v = ]ﬁg/(|D‘ X k1 X kg);

Step 7.2: if wyo > (7 X w1 X ws) then
begin

if dwsup([y,1I2) >
I5) > mc, then dwPAR <« dwPAR | J{[; —

ms then {if dwconf(I; —

L}; if dweonf(Iy — I;) >

mc, then dwPAR «+

if dwsup(—1Iy,—I) >

ms then {if dwconf(—I1 — —I3) >

mc then dwWNAR « dwNAR | J{-I; —

-1} if dweonf(—Iy — —1I7) >

mc then dAWNAR « dwNAR | J{-L> — -1 };}
end;

Step7.3: if wia < (7 X w1 X ws) then

begin

if dwsup([y, 1) >
—I5) > mc then dwNAR + dwNAR | J{[; —

—I5}; if dweonf(—Iy — I;) > mc then dwNAR «+
dwNAR | J{-I> — 11 };}

ms then {if dwconf(l; —

if dwsup(—11, I3) > ms then {if dweonf(—-I; —
I5) > mc then dwWNAR < dwNAR | J{—~I; —
I,}; if dweonf(—Iy — I1) > mc then dwWNAR <+
dwNARU{-L — I, }; }
end;

end.
Step 8: for each negative itemset /V; in dwNIS do
for each expression I ([ = @ and [; |J I> =

N; and dwsup(I1) > ms and dwsup(l2) > ms do
begin
Step8.1: Y= klg/(|D‘ X kl X kg)

Step 8.2: if wyy > (v X wy X we) and dwsup(—1Iy,
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—I3) > ms then {if dwconf(—I; — —I3) > mc then
dwNAR + dwNAR {11 — —I2}; if dweonf(—I2 —
—I1) 2 mc then dwNAR + dwNAR | J{—1I> — —I1}; }

Step 8.3: if wya < (7 X w1 X wy) then

begin

if dwsup(I1, —I2) = ms then {if dwconf(l; —

—I5) > me, then dwWNAR « dwNAR {1 —

—I5}; if dweonf(—Iy — I;) > mc then

dwNAR « dwNAR|J{~I: — 1 };}

if dwsup(—1y, I2) > ms then {if dwconf(—-I; —

I5) > mc then dwNAR « dwNAR | J{—-I; —

Io}; if dweonf(—Is — I;) > mc then

dwNAR « dwNARU{~L, — I }:}

end;

end.

Step 9: output dwPAR and dwNAR.

WPNARM-SCCI HIE AT R 73 NP AN B 55 16
BUE Step 1 ~ Step 6, T2 241 St AN i WD %
JH A7 R BI04 A0 A7 TR R X B 2 B B
Step 7 ~ Step 9, 3= 41 57 M T A A 171 T4 42 B
A RCHTIIAS IE A SR IBC I NS 2, 5 i i 3 0 T A =X

Bk FRERFIHEE U R : scan C (WD) I ThRE &
P AR A FE WD, 3K i 1% 1 004E, T 5 1 I014R
1) 52 F¢ 55 I FLRUE; scan C; (WD) A2 3 [ i AUEC 4 1
WD, 5% ¢ TG ) SCHRPRU AL

RPN INIETF=RAS E VR 1

Step 1 AW 464k, FeI 8] 52 A% B2 ] DL ZURE AN i
Step 2 #1 Step 3 ¥2 4 1_ L 4L Oy FAREE 1_1U4E Ly,
IR S 2% B

O(ID[ X |ex] + |ex]) = O(|D] X es]),

Ferr jey | fiit 123056 Cy FIANEL Step 4 42408 B A I
B i TR Ly FAR i TR N, RIS TR 52 2% B

k k
O(Z|Li_1|2 X Z|c|>.
=2 =2
For | Ly | AR (i — 1) TUEE L BINEG |es| N
ik i B4R C; MANELG koM ISR B, B I 4 4 44
Step 5 1 Step 6 X 41 < Tl £ Al 47 Tl 42 BY &, F ][] 5
k k
O(Z |Li| + Z \Nz|>
=2 =2
SEobe (Lo S iU L N (NG B U

N; BIANH Step 7 42 50 55 DA i AR o 1 97 SR B
O, B 1) R S

k

O( DLl % i),

=2
Forlt | L uny | AARE i TUEE L, 7= BT 1 L& (191
Wi(i—1)_FHE. (i —2). FOUES) B4 Step 84%
57 TG A A SR A IR, BT () 52 4 P

k
O(Z |N1| x |Ni(sub)|>7
=2

Forb [Ny ouny | 9 00 TUER N, 77 2 1) i A 1 L4 (1)
(i — 1) FIEE. (1 —2)- THIEESE) 4L Step 9 4
Hi dwPAR I dwNAR H [ 1E 67 GRS 5, L[]
ST FE AT ARG AT

25 b T ik, WPNARM-SCCI 55 4 (1 B 18] 5 4% o
N

k k k k
O(IDIS Jeil + " Lia P+ 3 ILil + 7 INif+
=1 =2 =2 =2

k k

S (Ll % [Ligsuy) + 3Nl % [Nisury]))-

i=2 i=2
3 L5
31 ZEHWREFLE

S8 () B 4 PR 85 2 Intel(R) Core(TM) i7-3770
CPU@3.4GHz 3.4 GHz & 3UH I, A7 8.0G, IAE 1 T.
W AFIAEE: windows 7+delphli2006+SQL Server 2008.

UHIT, JE AL IE B S IR 42 8 1) S 56 Kt £
8 SR FH 9 TR R0 972 4 S5l 1) IBM i 5 2 LU fik
(R RCHRE AE ot AR B N TR LS 30 B 4R, Hoam &4 90
I 25 DXTxRxIx, B3 K H — L8035k (7] 4 hetp://www.
kdnuggets.com) ¥ 7 HU #7145, SCAHOHE 2 LAY
FA BB AR I 20, 1R0E S A ITRUE AR AL
(1) TE A G IRAR 2 4 S 30 A AR 7E FL S I SCAE B
HHE AT B T TR A2 A 1) DR IR A2 9 S 56 v
2 N AR B 2 36 2 H A 5 v 1) SE SR I T A1
PR I, AR SCgE 6 b it K 2 ) 24 S 6 3 (AL 1 SCbR
4 5 CWT200g (http://www.cwirf.org/) i) FP 32 SC R
TR GR A 12024 5%) A4 i [ b b2 4 SCARE B
FhrEHIEE — D AREZR 2 EERG T OER
2 & 45l ik % NTCIR-5 CLIR (http://research.nii.ac.
jp/ntcir/permission/ntcir-5/perm-en-CLIR.html) [ Korea
~Times2001 H& 3SR (BRI 14 069 f& 9303
) VAR S S B Hdfs

S b K SO NS5, SO R RE SR E
N S SR @ = SV A i NN S A S R T R
B rp SCRRAE TR S TRAL B, vh 3053 1] R R FH v LR 2
Bt TH SRR B 50 0t o G 5 1) DL RS 0 T R R
ICTCLAS. 33 RS BR o 345 FI R A R] T S IS



1736 =

* R ¥ 30 %

ToUAL 38 3R AT T SCRFAE TR, 3R T $2 U 72K F Porter
F£ J¥ (http://tartarus.org/~martin/PorterStemmer). 4 fiE
TR BB R 24 1 SCARE JE A3 A 5 ) TR-TIDF AL
B EITERY, B SUARTAL IS, H A T )
V) ASE 2 P SCACHUE P AR AIE TR T00 H P . SCA B P &5
M7 “ 55 RS (DoclD), 1 H (term), £UHE (weight),
<7 RRAEAR T H P 45 2 “ T H g% 5 (ItemID), T

H (term), SCRYMIE (df), --- 7.
32 XBRERRHSH

16 R T AL IE SORBR U 4298 A (il
74 PNAR-CPIR), 4T 2 SO RF B2 B8 1) Jo I A IE 41 5%
FBC U 2 98 592291 (i PNAR-IMLMS) A4 [ A
S TRE F I 42 8 B3 MWARM U Jg ik bb 50022 o A
SCH% WPNARM-SCCI 5 %} bt S AR H 98 STAR 13X
A By SRR L BASFE L I H HoRT A £
TR 3 AR A SEHEAT ¥2 98 M e LB R i, B Ja kAT
TE A7 SR B ASE TS A7) 43 Hr S L AE A 97 i v 1) v A i
153 Hr. BTl S B SE5 24040 R ms, me, mi, IN (item
number) (FT 42 3 (1) I H % &) Fln (3 55 1d 5% e 5D,
NTCIR-5 @ 75 S 5 A 1) 5 S0k 25 40 4936
i, Bl n = 4936; NTCIR-5®@ £/~ n = 14069; FFIFE
K&, - I BEHE U (association rule, AR), AR 1 {43
FKELH A — B, AR2/RFE A — -B, AR3RFE -4
— B, AR4f{% -A — -B.
321 SCRFRE BB AR AL B 4240 14 e b A

SCREE BAE A AN, 4 P ARRAE o 9 SThRAE A
£ v P2 9 A5 3 TR (C)~ Al %8 T 4R (FID) £ T 4R (NT)
FIE SR G IR (Y B i 25 SR LR 3 Rk 4, st ie
ZHR: HF CWT200g, me = 0.01, mi = 0.005, IN
= 50, n = 12024, ms [T HUE 5 54 0.03+ 0.04. 0.05-
0.06- 0.07. 0.08 F10.09; Xf T NTCIR-5 @, mc = 0.01,
mi = 0.001, IN =50, ms 5 0.07+ 0.09. 0.12 0.14. 0.16,
PNAR-IMLMS 532K 2402, ms(4) =ms, ms(3) =ms
+0.004, ms(2) =ms+0.006, ms(1) =ms+0.008, ms(0)

*®3 IFHFETURN4MEEZRNENE

=R TifE CWT200g NTCIR-50 NTCIR-5@
CI 71653 37051 145116
PNAR-CPIR FI 13387 2721 99 292
NI 52521 32534 43868
CI 33822 31372 144704
PNAR-IMLMS FI 9872 2295 99263
NI 19904 27944 43537
CI 4584 4557 4719
MWARM FI 849 4504 4610
CI 8211 17 642 36032
WPNARM-SCCI  FI 740 1453 4829
NI 6018 15721 30488

R4 IFHFETUEHZRMIES KKK E

Hik B CWT200g NTCIR-50 NTCIR-5@
AR1 96217 7025 478 803
PNAR.CPIR AR2 10172 8356 11098
AR3 9046 3095 2238
AR4 381112 114951 218 045
AR1 67 466 5564 477140
PNARIMIMS  AR2 11 386 9790 30284
AR3 11386 9790 30284
AR4 172146 101 594 702 200
MWARM ARI 2528 3428 16 624
AR1 1758 3334 16720
WPNARM.sCCT  AR2 244 1365 0
AR3 244 1365 0
AR4 19354 64 480 145916

=0.008, 8 = 0.002, 24 £ 4_Ti4E; X} T NTCIR-5 @),
mc = 0.01, mi = 0.001, IN = 50, ms 4 0.009. 0.008.
0.01. 0.02. 0.03. 0.04. 0.05, 2 it ] 3_Tj 4, PNAR-
IMLMS 53512 802, ms(3) = ms, ms(2) = ms +
0.002, ms(1) = ms + 0.004, ms(0) = 0.005, 8 = 0.002.
322 E1EERMEA A 240 1 fe LA

TEARFIMEE LA T, 4 ML AR
DA AR F2 90 1 57 5 TG R D f%) e B 45 R WL 56 5, Horpsi
280 T %F CWT200g, ms = 0.05, mi = 0.005,
IN = 50, n = 12024, mc 43725 0.03+ 0.08- 0.09. 0.4,
0.8 0.9, 0.94. 0.98; % F NTCIR-5@), ms = 0.08, mi
=0.001, IN =50, mc 4 0.08. 0.01. 0.03. 0.07- 0.1, 0.3+
0.9, #2431 4_14E, PNAR-IMLMS 112 /& ms(0) =
0.008, ms(1) = ms + 0.008, ms(2) = ms + 0.006, ms(3)
=ms +0.004, ms(4) =ms, $=0.002; X} F NTCIR-5 @),
ms = 0.02, mi = 0.001, IN = 50, mc 4 0.01 0.1. 0.3,
0.5.0.7. 0.9, 0.95, #Z 4 2| 3_11 4, PNAR-IMLMS 5
EHIZE0E ms(3) = ms, ms(2) =ms + 0.002, ms(1) =
ms + 0.004, ms(0) = 0.005, 8 = 0.002.

B URHZIRR IE S R BN 2 =

x=5 Bl
Hk U  CWT200g NTCIR-50 NTCIR-5©@

AR1 39278 12321 130721

PNAR-CPIR AR2 6259 14061 4404
AR3 778 2621 416
AR4 147641 183699 20800
AR1 27083 10906 204016

PNAR-IMLMS AR2 11713 23437 29333
AR3 5822 19577 11321
AR4 115175 252123 553579

MWARM AR1 2310 7329 685
AR1 496 7191 814

WPNARM-SCCI AR2 366 1797 0
AR3 112 1493 0
AR4 12507 138 252 28055
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323 it BEHER ST H1EWPNARM-SCCI ATXT LE 57 PNAR-CPIR.PNAR
T S REAS ¢ B St S0 28 B AT i i 2 -IMLMS 75 1 5 SO 4 rb 2 4 350 4 A0 5 196 10 )

VERRIO AP HT. FE E B R T IE 0L R, MR IR 9 B,

A ERBHFA2LIMMEEEAAS NZ 79 SHEEBEREMARANGHE

(SEEZHIR] 3.2.2 715) I, ASCHIE 50 R I i ik

AR SRR 1290 ANF BAF T4
THAE AR TAR | A7 TTUEE AN I 57 5 TR DU 2 2 2 T 1) o~ A I 5] 3 I )
t-AT IR WK 6~ £ 8. Hrh: X TR 6L T, t0.05(6) CWT200g NTCIR-5@ CWT200g NTCIR-5@
= 2447, to.01(6) = 3.707; Xt F 78, t9.05(7) = 2.306, PNAR-CPIR 27 456 37727 15684 11457
to.01(7) = 3.355. PNAR-IMLMS 9813 47303 5292 25133
WPNARM-SCCI 1295 16 864 244 1342
Fz6 THETUREZRENSLMERE -KRINER R
325 HEMPY RS T
‘ CWT200g NTCIR-5 @
HUHE W s 9 7 WL A AT M R, 26 55 F i RS R
CI 3.032 B¥ 7226 WEE KA o3 A AR LR, A SCH 1 WPNARM-SCCI 7E
WPNARM-SCCI i ) o o - -
SCCU B ou20 REE sass WEE MR HE CWT200g H 2 41 115 A1 1E 4 G IHCA I 45 8 &5
Vs.PNAR-CPIR s . _ X N
NI 3215 B¥ 5912 H®EZE HE 1~ E 4R KPS H08 ms = 0.05, me
CI 2.989 e 7.264 W .
WPNARM-SCCI ” ' ”% = 0.07, mi = 0.001.
FI 2375 AEFH 5438 HEH .
VSPNARIMIMS (1 5645 % 50979 fpik% g 70
WPNARM-SCCI ~ CI  3.992 WE¥ 2338 AFL¥ g o0
I n & sor
Vs.MWARM FI 5272 tEFH 2058 AERH =
= 40+
£7 IHETUNZENEAANKE -HBE ﬁ 30}
CWT200g NTCIR-5 @ & 20}
o EREHI N
MR N e s ool %R =AU
ARI 2,036 AREFE 4941 WEFE & 0
WPNARM-SCCI AR2 4.975 WEFE ) 1020 30 40 50 100 150
’ » IR A I H $E
Vs.PNAR-CPIR AR3 5.649 EFE
AR4 2536 BE 5008 MEE 1 FRMBHAMEMIEGRNEH =T
ARI 1.893 AEF  4.824 HEF 3.0
WPNARM-SCCI AR2 3.845 MREH S 2.5k o 4B
VsPNAR-IMLMS  AR3  3.845 k3% mﬁ 20k T4 B
AR4 2.200 AR 8725 MERE E 1'5
WPNARM-SCCI - - N
Vs MWARM ARI 3.504 BE 2.495 B ﬁ 1.0
o 0.5F
*8 EREETUMSENEANSE R S . =
: CWT200g NTCIR-5 @ 10 20 30 40 50 100 150
0 = e sey:e ] P W =
WSRO e R okl aR AL 50 H A
ARl 2.800 HEE 1512 FRE B2 FRETE 7R EHEAN K ET
WPNARM-SCCI AR2 2916 &% 350
Vs.PNAR-CPIR AR3 1.193  AEF 300
AR 2177 AEE 3556 GBF B e e g T
& 250F
AR1 3.156  &¥  2.085 ARE =
- = 200t
WPNARM-SCCI AR2 11.880 Hi#E «;« 150
Vs.PNAR-IMLMS ~ AR3 2491 &% i}? — "
N 100}
AR4 4.759 AREF 5486 WMEH &
50 4 4—+—B -m=—4—B
WPNARM-SCCI o e 0
Vs MWARM AR1 7.209 WEZE  2.695 V& S < S < T T
(e} (e (e} (e (e (e
N . N <+ O o0 S S
324 FEUE TR KR LA SR

FESCHF L RME AR (SEIR SR 3.2.1 %) MEAS

. . " - . . 3 FECHEMRA TR HE L
JE BB AR (S Z 5 3.2.279) I AMHE BL T, AL



* R ¥ 30 %

1738 % Ll
S 35
mﬁ 30}
= 25t
= 20t
Fient L
= 15
& 10}
H L
R e ——
W olLm=m - E— al
= < < < < <+ <
= g g g g g ¢
SRS/ R
B4 FECHEMEHEME ANNHET L
3.2.6 TUEEMIBIE MERE

TE 0 1 LA A A S T I 7% A 79 ol 155 20
N, A ST R B WPNARM-SCCI 5 35 78 52 ik
£ CWT200g 7 9 45 25 I 4R (FI) A1 67 4R (NT) 20
W 10 A1 R 11 Frs. %10 7 mi=0 R ARE R (1942
P25 5 22 11 v MP K7 R H BY KL 5R8% (MP), MNP %
IRANEEAT AR BT K (MNP).

Fz10 MBETHELTRENEHER
(ms = 0.05,IN = 100, n = 12024)
mi FI R4 / % NI R / %
0 985 0 5139 0
0.0001 979 —0.61 5035 —2.02
0.0030 979 —0.61 4339 —15.57
0.0050 979 —0.61 3850 —25.08
0.0300 979 —0.61 623 —87.88
0.0500 750 —23.86 0 0
0.0700 275 —72.08 0 0
0.1000 100 —89.85 0 0

R IHFETUERTRENTRER
(mi = 0.01,IN = 50, n = 12024)

MNP MP

ms

FI NI FI NI
0.03 5008 15568 4968 12535
0.04 1807 6752 1793 4649
0.05 985 5139 979 3049
0.06 622 4808 620 2781
0.07 264 3218 262 2000
0.08 156 1558 155 1007
0.09 17 219 17 192
&t 8859 37262 8794 26213

327 IESOCERBEA S 43 A

B 20 AMRRAETRI I, BY “3#847, #B171, RHA, 20,
Z 5, e, A, K, R, B, UK, B, ki,
FEEE, W, AbFE, f2 37, t£ 55, Qi 47707, A SCHTi
i ) WPNARM-SCCI & 7% Fxt Lt 57 PNAR-CPIR
PNAR-IMLMS £ # 3L 3C A $ 4 52 CWT200g b 4T

P20, TEFZH0 45 Forh, $REL—Le R . SHRE R “ S
57N 2 Uk 1 2 TEERIR 3 LL“ S 57
FIT A PR IE 57 QIR U] SA9 3E 4T 23, Sl & R an sk 12
Fion. Ho: PAR SRR IE SRR (PAR), NAR R 171
KIELFN] (NAR).

R R2WEBISREN, 5257 W% 204
Fgh 2 TRAE DL UL« 22 5 7 i 1 47 DGR ) SE 451
1, K S 5% WPNARM-SCCI % 4 (1 471 % 151 £ A 7
TR, DA B IE £ G et DDA 2 bl %o b 5925 472 40 1) B
B2 S B T, 3 G T G A% R R AR T G I A =X
AL B, BRAEE “ 25 7/ SN 7 & SR, B )
1 B — BOE H NAZAR D[R H B, BT RA, AR {2
5, 2N} Bz AR, RN “ 2 5 —~Zm” A
o7 1% 2 5 2 B R U, TG N 1% A o B S0 B U € & 5
— =B =S 5->3N". g BRIV AL
5% WPNARM-SCCI e 24 H B 1) 71 T4E “ {5
5, 2N} Mg FOCHN “ 25— =S " 8¢ -
2", KAEZRBIEN S 5> X K0
RORT R B BB =X T b B VR4 I TEE “ {5 5,
SN} AN E T, FPZH0 H i E RPN “ 2 5 —
ZIN7, X 28 IS 30 1% 2 R T TG A0 8
R .

71 TUER AR A7 G BRI ) 5% B 2 — ol LA 75 DRIk
R &R, T HRIEE (S, 25}, KRR br
B, “BIN7. “257 1K 2 MFIER A2 [FI H
o rT BePEAR f, X T HORERLN {2 5 — —Z 0}
FORME SUE: MBI “ 257 ML, RHER < 2
I AN 2 B AT BE M AR . A0S AR RN I SR )
TR — P IEA G SCH, 1 {Zm, 25} 2%
TR, FTRNME SRS “2 571X 2 AVRHIE
il Al B H LA AT e R AR e, T IESRBO {3 5
—Z N} R R R U, MBI 2 5 7 LR,
REAE A “ 207 [R] i H B AT e PEAR K.

3.2.8 IES SRR B S 43 b

IE A SRR B A S B R Y- AR
a3 SN 5 28 G A B A AR v R R AN A R S B R
S A an, e sk S R AE 1A DG AR 204 U A5 21 Y IR
RPN E BB RE WY R E R AT
SERY R A SRR, SR, BT A5 B R G p A LT
RE A — 1 R 8 114 N T ALY, 38 i 47 S IR D A8 5 4%
0] DA R I 26 T 28RN R AR R R 3. X b, AR S
A7 T BUE A8 A 1 IE A7 G IR AR 2042 4 32 A Sz 56 e
Ft, VLT 4 5 B R RGihnE A% NTCIR-5
CLIR _Korea_Times 2001 4246 5 M3k 471048, 1240
PR AL S AR SRS 4R L TR AR AN 45 SR 4L,
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12 E“&5"W2.MEMLL "S5 HEIHIE f KB AN L4
(CWT200g : ms = 0.02, mc = 0.01, mi = 0.005, n = 12024)
PR T4 TN 1§ S BRI S5
- {25, 7} (55, 7Y (25, KWL A{S5, 78}, (25, R}, {25, BEZ}L (35, 18l), (25, &
HY, {25, k%), (&5, 0i&), {35, H#E), {5, 25), (20, 25}, (XA, 25}, (&5, Bid)
NI {Z5, 4}
PNAR-CPIR {(B5—-XKH} (B5-0) (B5-BUY), (2504, (25-8E), (351U, (25006, (&
PAR 5T}, {(BE5-H0) (25811} (25 -8}, (5-774), (5K, (250}, (35—~
WY, (B 5164}
NAR {ZH5—> M7}, {5515}
{(B5, 8}, (35, 74), (25, K (25, 5R), (25, b}, (25, BE), (35, B8}, (&5, &
FI  #}, {35, %%}, {35, 01E)}, (35, #16), (#0, 25}, {(#], 25}, {35, XA}, (30, 25}, {(#
1,25}, {5, @il
NI  {Z5, &%)
(B} (B 58I} (B5-TE), (3506}, (25445, (2541}, (351}, (&
PAR 5} (35K} (B354} (35K} (3 5-774), (B350 (3500 (35—
PNAR-IMLMS @iy, (B5—-5m
{—=25—> =5} (=251} {(—-25>—KH} {—-2 5> 74} (=85> —/"m}. {( -5 5~
R -}, { =85 1), {55~ —0liE), { -85~ -4}, { -5 5 -1}, (-5 5> -1,
N {35 —-KE} (=25}, {—BEH— -k}, {55 -}, (=55 -k, (35>t
@} {—5 5165}
- {Z5, /=) {35, 774, (25, KW), (35, 1KY, (35, 70, (35, BE), (25, B8}, (35, &
1Y}, {35, 164}, {35, Qi) (35, #7#1E), (#0, 25}, (#7], 35}
NI  {&5 &}, {5 #8d}
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