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BEODERBELZZOr 20 MC ity 3. kB, ALEE
FEZFOEMD MC 2% 23581%, mAD MC Zi# 7 5.

MC O&fE (0,1,...,15) IZBWT, 2 FiEd Algorithm 1
DOFETICET 2R ZFHT 5. MC 2T 0we & (MC
0Dr &) IZEMEND CARs »f b D720 balance, CARs
DD ZVWELEZ 5N breast-w D _DODTF—Xtvy b %EH
W3, MC Z 22 Algorithm 1 % 10 B DR L, 10 Bl
HEEHT2. 2B, MCH0r 1DE X, breast-w W7z
Bid 24 BERIFRE LT Algorithm 1 2358 7 LWz, MC
232 DI EDBEICIR D R IEHAS 5.

Algorithm 1 Z—EZFETL, 2 FEEthEhTERIN
7= CARslist IZ&Eh 2 B 10 FoL— L OERMEEZFAES
5. 7—&+t v b breast-w £ mammo ZHW, MC &2 &
14 THEET 3. EEBRTIX, CAROEHERZ EEFICE-T
TEBILT 2. 2% CAR % condset - | £ 3 5. IEfRR LI,
condset C d 7z TaHliT—XHDA Y RAZZADHH, H
DI FTATRUDPL E—HTEA VARV ADEETHS. ¥
72, TZTE5HM% CARs 21X, ZHDA v AR A% IEHE
WCHFHTE S CARs TH 5. ZDLDIEERE & b ITIERRY
W T 20801, 372bbB condset C d % imiiz 3 a7 —
RHADA VAR ABE, FDOIBLEDI FTATAUDN] &—
WA AR A HHELT 5.

1 :https://archive.ics.uci.edu/ml/index.php



=\ — Hard
== Soft (ours)
0.09
)
2,
Iz 0.08
#
0.07
0.06
012 3 45 6 7 8 9 1011 1213 14 15
minsupCount
2: Algorithm 1 OFEATHER (balance) .
400 | — Hard
== Soft (ours)
300

2 3 4 5 6 7 8 9 10 11 12 13 14 15

minsupCount

3: Algorithm 1 DETHH (breast-w) .

504 RRER
TEREEEZRIICTRT. 2 FEOREDS B, BWEICT
MEEWTWS, MC 230 ®¥ &, Hard ¥ Soft I2BIT 3
P(l | condset) DHEERIIF LT 20, FHEEEINEL 25
DD 5. T Algorithm 1 T CARs_list Z1ERT 5 BRI,
P(l| condset) OHEEMEHFE U CARs IFME 2 T > X LIZRE
FTRZEMHEL TV, L—A80 510, 100, 200 £/hE
WIGE, Soft DFEED Hard X 2 Z B E V. koTY T
MR/ NEREDEAIL LD, A YRRV ADFECEHFS T
W=D ENICZ L EF o2 Z ERBI N 0 BREWS
&, Soft ® MC 2% Hard ® MC X b {KWEENRZ V. =
13 Soft 2%, FEEDKTZMZ OO D CARs B2 2 2
ERTMET L. L LENS, Soft DRMENMENRTWE T —X
v POBZBA L. X512, Hard & D 3 HEEMRWEES
Td, Soft ® MC BMEWZ &AH 5. ZDEGE, Soft 13775
FERE L TR OME T Hard £ D dFH 22 2EHKT 5.
Algorithm 1 O TICE T 2 KHEOFHFREZN 2 K 3
IZ/RT. 7238, balance 134K X5 CARs 23 HEEAD 72 <,
N—VAERICET 3RS VWT -2ty FTH3B. LT,
breast-w (ZZEK X5 CARs D EIIZ {, L —VAERICE
T LR RVWT —X 1y v TH . 2 T/R L7z balance I
I B FHRERZ R 3 ¥ Soft DT A3 52 B HHIANC
H B, WFEL D ETREBPIEE CE WD, EFHETZO
REfZ2E e A VRIS SR VW B o T W, K3 TRLT:

breast-w I3 2R EZ R 2 &, MFEL 2R DITHE
TR 200 223, FEETREOZIXIZE AT RS0,
L7 o T, TERDIFFE - EHEOMMAITY 7 i/
FEZICHL TS, V—VAERICET Z2REIZIZEACEDS
BWeEZ 3.
HEL—ALZRHT 8, ~f=vrZahzbiior—
ABNERZZeBRDBNS. ZZTF—ZK+E v b breast-w,
mammo IZBWT, 7 10 D CARs I3 2 IEfREREHFHAN
FREREZFRENE A LR 5ITRT. 22T, EHOA
AR VAL BHETHEE IR, 1IOEWIEEREREOL—ILE
HHE AT, 1E5LAD 0/0 TH 355, condset C d %7z
FTA YRR Y ADFHI T — 2NN 2 EKT 5. 0/0 D
CAR IZRWIL—LEIEE X RW=, [EERE 0 AR LT
ZOoDORIZBWVWT MC=2 0%, Hard 3HFHIIHFE LRV
0/0 ® CARs 2SIRIET 52—, Soft ZZ L DA Y A& > RIZH
HUIEMERD 1 1B WRE 7 CARs 28 LM H 5 Z & 39 h
3. MC=14 OHEXMESHEHE D CARs R X, Hard 128
WTHIEREN 1 OV —ADEADIFL A DTz, LrL,
INEDNV—NADHHETEA4 VAR 2N THBZ e
Zw, LT Soft 132 DA VAR RICHHE L, [FER 1
WL —UA B e o7z, DEXD, HELr—A~= A4 =Y
DB TIE, Soft THEMINIZNL—LOFRMEIREX T,

6 = =

EERTIIV =NV O DI WNGE, V7 N REINEFFEDE
AN Lo THEEERMELZ. LALOEKRELL, D%
{ D CARs ZHEICHWGE, dHRERIES HERE DK
RULITr—RA0H ol Lizdo T, Soft 1] & DR EHH
BTHB., I TARETIE, Soft B+aHREMEERERD -
7ZRREEET 5.

V7 MBI R EAT AEIROTIETIE, ST &
REMRFINCRED 2 BB CHEND 2. RORNIRHETDH
BIFY, ZhEbI LI LEZLFRHED CARs XfEETE Y
P(l | condset) & & D IRSFANIC RIS S0 UER 500, —
FemuwiR/hREr&RETIUL, P(l| condset) 3ZHIFE
REFINCHED 5 T EZX 5. LiL, Aoy 7 b+
RN FETIE, FRloBFRSER ko Twa. filk
FAWTHHAT 3. MC=1,14 2L, zho® 1 23 LA
FEZROMEBNL — L2 ZNZIN Acxa — Bexd, Aexs — Bexs
35, HEL—LOBEEEMALS 1 T3, L —xt
LTR (4) ® P(B|A) 2852

2-1

]S(Bexél ‘ Aex4) = T =0.50

15— 14
15

Y750, P(Bexs | Aexs) < P(Bexa | Aexa) DR D IO, HIREL

&S0, BHEEDIL—IV Aes = Bexs OHEEMEIZ 0.07 & 72
D, BEED1 LDDBEILIMELSBE>TLES. ZRIIHL

T, 2E U LR Acxa — Bexa OHEEMEA 0.50 & &

ZrRMETHS. LEdoT, DFOHEENRS MC 25 B

]S(Bexs ‘ Aex5) = ~ 0.07




K3 BT -ty MIHT 2 08

6 =10 6 =100 0 =200

P nbyt Hard Soft Hard Soft Hard Soft

FiEE MC  FE MC | FE MC  FE MC | HME MS FE MC
balance 55.2 15 72.8 15| 75.2 15 76.8 15| 75.2 15 76.8 15
breast-w 41.6 13 56.4 15 | 66.1 4 62.1 15| 75.6 3 62.9 15
ecoli 225 15 20.6 151|456 15 60.3 60.3 15 64.7
glass 25.6 15 39.5 12 | 44.7 2 58.1 51.2 15 60.5
iris 74.0 13 96.7 15|86.7 15 96.7 15|86.7 15 96.7 15
lenses 40.0 9 40.0 9| 54.0 0 50.0 0| 54.0 0 50.0
mamimo 7.3 15 80.8 10 81.3 14 | 82.4 10 82.4

6 = 500 6 = 700 0 = 1,000

Py b Hard Soft Hard Soft Hard Soft

FE MC  fEE MC | KEE MC fHE MC|KE MC HE MC
balance 75.2 15 76.8 15 |75.2 15 76.8 15| 752 15 76.8 15
breast-w 85.2 2 78.6 5| 89.0 3 83.3 21924 3 87.9 3
ecoli 75.0 15 76.5 75.0 15 76.5 75.0 15 76.5 1
glass 60.5 15 60.5 6 | 60.5 15 60.5 6| 62.8 7 62.8 2
iris 86.7 15 96.7 15|86.7 15 96.7 15|86.7 15 96.7 15
lenses 54.0 0 50.0 0| 54.0 0 50.0 0| 54.0 0 50.0
mammo 82.4 10 82.4 82.4 10 82.4 82.4 10 82.4

DRETH 5.

# 4. 47 10 D CARs 12X § B IEfER (breast-w) .

minsupCount = 2 minsupCount = 14

IEfZ | Hard Soft Hard Soft
1]0(0/0) 1(67/67) |1 (17/17) 1 (67/67)
201 (1/1) 1(66/66) |1 (21/21) 1 (67/67)
3]0 (0/0) 1(62/62)|1(17/17) 1 (66/66)
4]1(1/1) 1(61/61) |1 (10/10) 1 (65/65)
5| 0(0/0) 1(60/60) |1 (17/17) 1 (62/62)
6|1(3/3) 1(59/59)| 1(6/6) 1 (61/61)
711 (1/1) 1(59/59) | 1(2/2) 0.9 (69/70)
8|0(0/0) 1(57/57)| 1(4/4) 1 (60/60)
9]0 (0/0) 1(58/58)| 1(4/4) 1 (59/59)
10| 1(4/4) 1(56/56) | 1(9/9) 1 (68/68)

# 5. Ff7 10 D CARs 2% § 3 EfER (mammo) .

minsupCount = 2 minsupCount = 14

IEf; | Hard Soft Hard Soft
1]1(2/2) 0.92 (12/13) 1(6/6) 0.89 (72/81)
201 (1/1) 092 (11/12) 1(3/3) 0.89 (66/74)
311(1/1) 1 (6/6) 1(6/6) 0.92 (12/13)
1)1 (2/2) 1 (6/6) 1(6/6) 0.95 (37/39)
51(2/2) 1 (6/6) 1 (6/6) 0.95 (39/41)
6|0 (0/0) 1(6/6) 1(3/3) 0.92 (11/12)
7] 0(0/1) 0.86 (12/14) | 0.92 (12/13) 0.81 (13/16)
8]0 (0/1) 0.81 (13/16) | 0.92 (11/12) 0.93 (26/28)
9|0 (0/0) 1(3/3) 1(3/3) 0.90 (27/30)
10| 1 (6/6) 1(3/3)| 0.80 (4/5) 0.86 (12/14)

MR R 5 TH D, FEOIES IS L TR RHEED
EEVEHET 2 BESH S, ORMADEE L EBHSH

F4, 5O0MC =2256005%512, Hard IZ & 2 K4
D CARs 13, FEIRENERE1THD, 77—ty MO
74X (GHifiT— X T condset C d &ifi7=5H, BEDI TR
TRUB L ERBEZDD) BYROATRESNHZ. 2D,
WoleF—&ty MIDBTHELTE Y, RV ER I
HTholZ b EZONS. ZOBHE, Hard I X 2 EHHE
EROWEMEATS, HoIREWOEREZ AT, MiE
By LTARtTaTholzhdb Ly, Fh— oML —L
<A =T, EEHEOHEBEA—ADBELVERERLTY
BN EREWN., Lo T, KL DERBICATL 8L W
HR A =V I RAZITBWT, Soft DEIMEZHMEET 3 2
LHSHOBETH 5.

Soft ZFAWVEEE, Hx DL —NIBIT 2 0EOERELR 5
THoDIZ, HEREEE Hard & XIEE LD 5720 - 12 HH
LLTUTOZeEZLNS. ETHIERETHRRE X 51,
RSEIE D CARs THHEITEWRR DD EN o722 TH 3.
XKz, bAcH 3 CARs BEBL TV THS. HL—
ADELLTWS Z L ZHFICTHERLZ. —=2d CARs %
condset, — 11, condsety — lo ¥ 3%. CARs DSHELIT 3 13,
condset, ¥ condsets BT 27 A4 7 LB L, condsets
MCTOEBERPEDILE, L =1L THZ &7, HilL
7- CARs DS EfIICE T o TWB Y, DHINBZREL VX
YAMENM 1, 24D CARs TETHEHINTLEWY, EDHD
CARs M HHICIZL A b nwZ e 3d 5. EBTIEHHE
WHWZ L=V E0 BIEE L. WA IZHEHICHW 2 L — L
B2, T2 CARs Z L &Fhd e, HHEEEIKE TS
BB, ZOREIX, CBA-RG THWHRTWEIL—ILDR



XD A [17) 2BAT 2 Z e THRIFTE 203 Lkw., £z,
A=V TENBZA—NDOSHM T ED B 72 DRIFETE [18]
HIEH L.

7T EbHh DI

MBIV == A =2 2B 0T, L — I T 4 T 0%
AR OBRIBEN B AHEE ZNL T, 2D 22 minsup &
KT 2 DEEETH o 7. 2T, HIT minsup &2 3CFR
DOLEWEE T 20EKE (Hard) 12D D, BEEEDHEE
W minsup BEIRIE T 3V 7 bR/ EE (Soft) WD
PR AZERR L7z, Soft TlX, minsup ZFF L CTESMEH L —
IS B B R 2 (RAFINIC RIS 2 2 e TE S, 2L
T, EREINZ V- L TEREFHEZ 1T 5 729, Soft %
Associative Classifier IZEBA L7z, BHORNYF~v—27 T —X&
oy PERHWEERICED, Soft DEMMME SLEFE, FEITH
i, 1=l OFEOBR»HFHEi L7z, ZDfER, Z< ko
CARs Z W2 EBMERETEIERBEN M L35 2, HHE
EDRTEMZ DS minsup ZIR TEZHELHLI %
RU7z. F7z, Soft 23 ¥HICE S 2R Hard 2IXIEZED S
F, BRI ORERL A EBEENCHERTES Z bR
L7.

LL, AT ZL—VEEESLLUTHEEZITI &, Soft i
Hard & ) 3 0FRENL 25— AR oz AT, 74
FEENL 255 TH minsup 23 Hard & D& 2 b, FHEZER
PEL RS HBMETH S, WRIZ, 6 E T L7XD 3
MOMELIEE 2, HEBRL Soft DUREPRLETH 5. H—
12, ST S HERE RTINS RS 2EEWE, minsup DK
SWIHLTERREETE L TIRDERTH 5. BT, B
ROFEMESCHERN R~ A =V FT R AZI1I2BWVWT, Soft DEL)
WERBAES 52 ThHD. FEIZ, 94 = T7EhbL—L
DEZHEMEZEED T, Soft ZHWIZIRORENIEE - iR A X
B2 TH5. DEOEBROLPUBDITT LI, IDHL
WSESRIZ Soft AL, FEHWERIELZW. £, 747
LA OB R 2 HEE § 2 hFIE L O BTV, Soft Il
HOMEPRREZIHS T L.

El B
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