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RZEEGTL

25t {E G B IR 54— 2B BO R oA — 2 BHiEme THE EELESEEEEE
Eta=0.1 23(S0B) Eta=0.284 DESEE

unit no. | Xmaxl | maxl |[¥maxTC| maxTC |RHT =] Xmaxl | maxl |[XmaxTC| maxTC [RlfiTS=S]  CD -Cp min_|Aeight [kal
1141509 | -9.002 | 36.299 |15.098 | 11.671 | 49.060 [ —7.381 | 43887 | 13102 | 10379 0oe 0829 [ 868.220
2133034 | -9.675 [31.277 |16.041 | 12732 | 42818 [ —7985 | 40752 | 15789 |11.412 0ose Q873 [ 867270
3| 28573 | -0.629 [ 28.067 | 16.085 | 12889 | 34568 [ -6.387 | 35162 | 12244 | 10126 0020 1138 [ 874880
4142217 | -0.890 [ 38.373 | 15.908 | 11.884 | 31.404 [ -7.854 | 33292 | 15.678 | 12542 0020 1.092 [ 864140
5[31180 | -8.692 | 26.828 [15.318 |13.575 | 30.350 | -7.224 [398.053 | 13.068 [10520 008 0.538 | 854,950
6] 26169 | -9.6842 | 25803 | 16.320 | 14.731 | 20739 | -7.209 [ 250822 | 12872 (12433 0022 1.524 | 868,130
7135679 | -5176 | 26816 | 15542 |13754 [ 49106 | =7.341 | 44100 | 13.080 [10817 00189 0.737 | B58.400
8] 32991 | -8.685 | 30447 [15.076 | 12683 | 32525 | -8.023 [ 331686 | 13,870 [12.006 0020 1151 | 873100
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EHZ KRBT —2D %1

MR E2

B4 ENTELE =X =N iy EERE
XmaxL e 54.981 13.619 39.356 8.297
E T maxL EHE -7.767 -11.062 -9.078 0.631
INSA—H XmaxTC EHIE 43.062 14.630 33.304 4,668
HTE 1 maxTC EHE 17.095 14.083 15.238 0.695
FIL=T EHE 17.047 11.740 12.845 1.042
XmaxL EHIE 58.119 20.291 41.123 8.255
BEOM maxL EHE -6.295 -8.130 -7.244 0.504
INSA—H XmaxTC EHiE 52.488 23,516 39.893 6.102
HE2 maxTC EHiE 13.971 12.153 13.012 0.484
EE =HE 12.542 9.964 10.607 0.671
. "
ZNEin e 0.024 0.018 0.019 0.001
(CD)
Bromigs | TESES | 1563 0344 0.792 0352
(-Cp min)
BEHREES
(Weight EHiE 897.260 756.990 824.073 48.647 .
-11.0 -85 140 16.0 20 40 25 40 10.0 12.0
XmaxL1 0.92 0.53 0.74 0.47 0z 0.48 041 i
Pair plot & :
: % maxL1 0.94 041 2 .
SR 1 | =l b A |
- TRW Ve
N P~ F QU L H
= K| os2 |ff w || = ] = f®
% u n FREAYET )
*E Bg{%gﬂ g p X ﬂ maxct| | 0.60 0 A v w
HHTEmE1 043 0.44 035 4
E-FLE\IJ . §
ﬁ&*ﬁ , ; g % XmaxL2 042 0.99 032 0.73
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B EAR % B | sl [ I
s % :Ik DO.74
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Quantitative association rules
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Confidence & Support _

Confidence (SEEE)
3 tay, ()% . (x,)

c(A,=B,) = T
ZﬂAq(Xp)
p=1

Support (ZHFE) i

Dk, (X)) % pty (X,,)
s(A,=>B,) = =

m




XEIDEZE

IW—ILINIEE T H/N2—H
FHEEBIC— T B/ 3— 8

Confidence =

Confidence

Rule: X<0.5 and y> 0.5 = Class 1

OClass1 X Class 2 /\Class 3

1

O X| A A _ 2
X A Confidence = —
O X O 3
X X O O =04
X X
X | "




Rule: X<0.3 and y> 0.7 = Class 1

OClass1 X Class 2 /\Class 3

11—
° % o0 Confidence = i
y O.XN O O )
X X 0o = 0.5
X X
0 X i )

Rule: X <0.1 and y> 0.9 = Class 1

OClass1 X Class 2 /\Class 3

1
2 X AA A Confidence = i
: 1
X X 0 © = 1.0
X X
0 X 1 .




Rule: X<0.1 and y> 0.9 = Class 1

OClass1 X Class 2 /\Class 3
1 ------\E. --------- ; .
O| ixi{ A A | Confidence

TN o | MEomEs.

y O IL—ILIFEBENE L
X X 0 BRI H 5.
X X

0 X 1

XEIDEE

IW—ILINIEE T H/NA—H

Support =
SINEZ—
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Rule: X<0.5 and y> 0.5 = Class 1

OClass1 X Class 2 /\Class 3

1

O X z& A 2
X Support = —
O X 15

><><(§\A = 0.13

X X

0 X ] 2
Support

Rule: X<0.7 and y> 0.3 = Class 1

OClass1 X Class 2 /\Class 3

1

O X Al A 4
X N Support = —
0. %X ~© 2
% X O O = 0.26
X X
X 1 N
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Rule: X<0.9 and y> 0.1 = Class 1

OClass1 X Class 2 /\Class 3
1 ; :

5
Support = —
15

=03

Rule: X<0.9 and y> 0.1 = Class 1

OClass1 X Class 2 /\Class 3
1 ; :

Support
R ER D ERE ASLLY
y IL—ILIZEELFL
ERHNHS.
0

24
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Confidence & Support

T7O4EEBDGEEIZIE, 13— 8D
RHOYIZA Ny TEAIEZAWNS.

A
= 1.0 g=r 1.0
2 =
1 St
2 2
g g
s s

0.0 1.0 > 0.0 1.0 >
Attribute value Attribute value
NS [=]
XEDEE 74K EDIGHE

| N
(6]

MBI —ILA =2 Fik

RAZVTFEDRN
APRIORI (Agrawal et al., 1994)

.

FP-growth (Han et al., 2004)

0

TFP (Coenen et al., 2004)
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Confidence Confidence
Support o Jb—lb
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HEXER

274 HBIIL—ILRA=2T1ZRY,
2704 — LD THEDESTEITD.

Confidence® &LV L—)L
SupportD & LyJL—IL

74488 )L—)IL _

Rule Ry: If Xp1 1S Agy and ... and Xp10 1S Aq1o

theny, IsB,; and ... and y;1s B3

X, = (Xppr +oes Xp0) © N RITINF—UATR L
Ry: QBB DIL—IVETRT SN

Bq = (Bqll ey Bq3): "Egﬁgﬂié
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Attribute value Attribute value

e 1.0 e 1.0

= =

Z z

(-] -5

= 2
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D %]

E = >
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Attribute value

Attribute value

HERERERIE

Minimum confidence: 0.6
Minimum support: 0.05

EHISMEKIL—ILE: 3
R RKIL—ILE: 1
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+ Rule

}l/_}l/%lféﬂl72033 06|
FfE] () :370.5

> e
E:M L

02§

Confidence

EBEIN-IL—ILOBF

FHHMOES1DIL—IL
Support® & LIE

If BifTaS1 is Small? then ZAiE# is Small2.
If ATTES2 is Small? then ZEAHEH is Small2.
If XmaxTC1 is Large? then ZEAEHL is SmallZ.
IT BiHTEE2 is Small? then FHEKHRS is Small2.
If BlfT=E1 is Small? then EERES is Small2.

34
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AL R & D L ER

If XmaxTC1 is Large? then ZAHiEH is SmallZ.

If Bi#T=31 is Small2 then ZAHiEH is Small2.

If BiI#T=32 is Small2 then ZAHiEH is Small2.

(ZEHEH)
8
®
o
o

CD

XmaxTC1 A1 HiiEE2 35

If §iHTSE1 is Small? then HERE®RE is Small?.

If BiffTEE2 is Small? then HEK#®E is Small2.

-Cp_min
(BERARS)
8

0
s
223
o,
%
o 3
-

GULE=Ya AlffiEE2

36
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EBERIhi-IL—ILDH

EHEBOEI1IDIL—IL
Confidence® & L\IE

If XmaxTC2 is Large® then EEF®E is Small2.
If XmaxTC2 is Large’ then ZEAH#EH is Small2.
IT XmaxL2 is Large* then ZHiE# is Small2.
IT XmaxL1l is Large® then Z=AH#E$ is Small2.

If maxTC1l is Small® then ZEAHIEHT is SmallZ.

AL R & D L ER

IT XmaxTC2 is Large’ then FHZEKi&S is Small2.

-Cp_min
(BEIRES)

04 06 08 10 12 14 16

XmaxTC1
axTC 38




AL R & D L ER

IT XmaxL1l is Large® then ZZAH#Ei is SmallZ.
IT maxTC1 is Small5 then ZAH#EH is Small2.
IT XmaxL2 is Large* then ZZAHEH is Small2.
IT XmaxTC2 is Large’ then ZEAHiE#L is Small2.

CD(ZE A1#EH)

XmaxL1 maxTC1 XmaxL2 XmaxTC2

\¢

it D & i B 2

Confidence&Supportz B — TEEfI I 5 &L EEL LY.

fth D S B2

gain, variance, chi-squared value, entropy
gain, gini, laplace, lift, conviction

NU—FREIIL—ILIZhOFEMmEELZKIET S.
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Confidence &Support®
EICEALTHDIL—IL
[CEMESNAGZLIL—IL. Confidence

o: /NL— FEREIIL—IL

Support

NL—brsaE)L—)L

W REIRYAL TEMNTES.
fth D FEAM & (LiftE ) NS LY L—IL DY
B/mons.
LiftfiE
SERETABEBALIL—ILITEIMEES.
AmazonDHENDO AT LEFETHRALLGNS.

42
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SEREITEM DAL

£ THSupport, ConfidenceDED S L
IL—ILIZEENTLV-.

gs

NL—hRBE(ENIL—ILEEET S.

NL—bhE@E)L—)L |

(0 AT gY el

y |

Support

EHROEHHEIC
JL—ILAVERLY

Confidence ®:/\NL— Fﬂiﬁ)b_)b

EODEHEICHOIL—ILHIENIL—IL
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Support

Confidence

g- \L—hEiE)L—)L

B 5
&

g

EHROEHEIC
JL—ILAVERLY

c e-\NL— bmi@EIIL—IL

BREOHEER LICTTEE

45

g- \L—hEiE)L—)L

5%7=IHEFIL -c- /\L—F R IJL—JL (—ER)

If XmaxL1l is Large® then
If XmaxL2 is Small* then
If maxTCl is Large® then
IT maxTC2 is Large® then

If maxL1l is Medium3 then

If XmaxTC1l is Medium® then EHEZEKIRE is Small?.

FEEES is Small2.
EER®RS is Large?.
ZZHiEin is Small2.
ZZHiEin is Small2.
EEKES is Small2.

46
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AL R & D L ER

IT XmaxL1l is Large® then fEEF®E is Small2.
IT maxL1l is Medium® then EEF#HE is Small2.
IT XmaxTC1l is Medium® then BEEK®RE is Small2.
IT XmaxL2 is Small4 then EEK#HS is Large?.

-Cp_min
(ErER5ARS)

XmaxL1 maxL1 XmaxTC1 XmaxL2

47

AL R & D L ER

IT maxTC1l is Large5 then ZEAEHL is Small2.

IT maxTC2 is Large® then ZAHiKin is Small2.

CD(ZhHiEH)

maxTC1 maxTC2

48
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EBERIhi-IL—ILDH

FHEHOET2DIL—IL

SupportDED ELVJL—JL: Support = 0.53

IT Hi#T=S1 is Small?
and Hi#TEZ2 is Small?
then ZEH#EI is Small?.

AL R & D L ER _

IT #HifreE1 is Small?
and HEIHT=X2 is Small? COEAEH)
then ZH#EI is Small2.

(Confidence = 0.84, Support = 0.67)

.

=)
p
=

[,
[—}
/' Membershi

=
=

Attribute value

50
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AR ED HER (Rl A E)

CO(TAHiE) If BIHT=<=1 is Small?
and HiftEE2 is Small?
then ZH#EI is Small2.

(Confidence = 0.84, Support = 0.67)

of

=
=

Membership

Attribute value 51

EERIhf-IL—ILDH

FHEHEHOREZ2DIL—IL
ConfidenceMED ELVJL—JL: Confidence = 0.93

IT XmaxL1l iIs Large®

and maxL2 IS MediumSmall®

then HEKRE is Small2.

52
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AL R & D L ER

-Cp_min (B EKAS) H
. IT XmaxLl1l is Large®

and maxL2 is Medium Small5
then BEEKES is Small2.

(Confidence = 0.93, Support =0.06)

53

IA=VTEREDEED

T7 04— IVICKY RN EERICREATHET
HHETRLE-

SupportD & LN L—)LIE—AREIZEIL—IL THY),
Confidence B WNL—ILITEEDE D E IEFEIZ
RITIL—ILTHAEFTRLT-.

BENRBEEENERIBTHDIL—ILHESFIN
[Z<hoT=.
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JL—ILD T

WERETEDIL—ILEL

e Rule ¢Rule (wing weight)

28 71K $H1: 93697 : T
BRI 50909 go

BNDEE: 27426

BB EEEIZDOVNTILIZHEBEITS.

=

Frequency
ho

I NHUMUHHHNHHH

760 780

Feature Value
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"mUAlnaal

760 780 800 820

XmaxL1 maxL1 XmaxTC1

840 860 880 900 760 780 800 820 840 860 880 900
Feature Value Feature Value

maxTC1 i1 XmaxL2 maxL2 XmaxTC2 maxTC2 HiHEE2

57

I mﬂumuﬂm HHH

760 800 820 840 860 880 900
Feature Value

Class 2 Class 1

58
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Support o Jb—lb
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FEBEIZZLDIL—ILDBEFEINS.
a
HHEOXRMDEM
AN EHILT D
{
RHT—RNXF T HNILBENDIET

61

HEE Z HHJL—ILER

HMHEIN-IL—ILDOE S, EERHTILT
XL (GA)ZRAWTIL—ILEEIRT B.

=~ JL—IL1
— JL—IL2

Support

1 JL—IL3

Confidence

ik Al 2 .
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JL—ILEIANV DA N
- e - JL—IL1
FEIXNDED
HBARMNEMTHD JL—IL2
4 JL—IL3
NALgE DM £
Eﬁ%”%ﬁ 63

Rule R,: If X, I1sAgand ... and X, IS A,
then Class C, with CF,

Xy = (Xpgr +oes Xg) : N RITINF—2 AT L
R;: g BEEHDIL—ILETRT SN

Ay= (A - Ay) - FHEIES

C,: #EmERI R

CF,: L—ILDEH

64
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HATZADRE

AN TEABIELEEHFDENRRDIL—IL
DHEREPZEEIY K TS.

ux) L JL—JL 1 a6 CR

IRE— H 7
Ha, (XP) Ha, (Xp)'
JL—IL2
AS(XP) /
Ty, (x,)-CFy

~ JL—JL3

#5128

65

JL—ILER - a—FT 425

If Xis ... then Class 1 “
If Xis ... then Class 2 l'.

If Xis ... then Class 3

0]
If Xis ... then Class 2 “ 1 . )[/_)l/éig*RTé
: BN 0 L—LERIRLEL
If xis ... then Class 1 “

f X is ... then Class “
Phenotype Genotype

RENDNAFVEBHTIL—ILDERZE
KILTH(N:HHHEESNIL—ILED . .

o

XO~OXXO
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HABROBEEZTRKIEL, EHIETR/NMETS.

mXNIE: BAIERSHIEZE/N\NF—
B/ME: BAIZRSDIL—ILE
HAlgSDLIL—ILE
=R . EHEEI7O1EEDHRED
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HEXRER

VS, Ll
Class1 83/3%2— (55.70%)
Class2  66/88—> (44.30%)

a7 08
Confidence
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INGA—HERTE

HEL R % B miE{EFiE: NSGA-II

ERES 1 X200

A% 1000 A

T XEEZR: 0.9 (—FHEX)

ZERE R 0.05 (0—1), 1/N (1—0)
N: i Shiz)L—ILE

Confidence&SupportDEED R E

Minimum Confidence: 0.6 Minimum Support: 0.01 _,

ERIhf-ILl—ILES

N
o
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S S
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ool 0 000°°%] ~ 90} ooodDOO D -
b= ° 8 k5] o9
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2 60f 60t
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o246 8 10 S0g~4 8 12 16 20 24
Number of rules Total rule length

IW—ILEEERIZE #BIL—ILREHAIER
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IL—ILEEDRK

Consequent
XmaxL1maxL2 (Confidence, Support)

Class 1

Rl Ej (0.70,0.34)
VavAve Class 2
XAA E (0.74, 0.09)

HAIER:64.43%, IL—ILEL:2, #8IL—ILEK:2

R;: 1T maxL2 is Large? then Weight > 815.
R,: IT XmaxL1l is Large® then Weight < 815.

73

A Al 152 5

R,;: 1T maxL2 is Large? then Class 1.
R,: IT XmaxL1l is Large® then Class 2.

ISR 64.43%, JL—ILEL:2, #BIL—ILE:2

e Class1 e (Class 2
1 T

0.8

maxL2

0.2

XmaxL1

BEXENEFEESAEL.
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IL—ILEEDRK

maxTC1l maxL2 XmaxTC2

Consequent
(Confidence, Support)

Class 1

R DC | ol DC|| o700
l\.’x ;: l‘\x\x ’ C|aSSZ
Ro| /A M_i (0.80, 0.18)

HERIER-84.56%, JL—IL

22, #IL—ILE:3

R;: If maxL2 is Large? then Weight > 815.

R,: IT maxTC1l is Medium Large® and XmaxTC2 is
Medium Large® then Weight < 815.

JL—ILEASB

75

JL—ILEAC _

maxTC1l maxL2 XmaxTC2maxTC2RiHrEm=2

Consequent

(Confidence, Support)

R,| DC DC | DC | DC (o,ggscs).é@
R, DC DC | DC| o5 0c0

Class 2
Rs| pc [ pc| pc [ (0.78, 0.05)

AR :85.23%, JL—JLEL:3, #)L— .
BRI 85.23%, JL—ILEL:3, #8IL—ILE:5
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XmesL1 XmaxTCL maxTCL #HF1 Xmaxl2 max2 XnaxTC2 maxTC MAVEEZ | contoemes Suppor
R A KO0 pC DC DC| DC D DC | (05455
R| bC| DC | DC| DC A|DC| DC DC DC| (o2
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*[oc A v e b e A DC bC| (Sl
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= 80
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I 60f
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BIL—ILREFHAIER
EERZ BERIL—ILERICKY, FIRED
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NL—rRBEIL—ILOFRAEEHRELT.

EAEEZEHIIL—ILERIZKY, FIRE
MNEOCMBTBEIRTHCENTESL L%
~LT-.

SERDRE |

J7o4EIL—ILA=Y
IL—ILEIHA LN,
BENTWNBIL—ILDTFEET 5.
BRRIL—ILEOHIENHS.

EEE S BB )L—ILER o
BEMELFENDEREDRANDE.
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