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a
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193171 2.1

1 F, = {large 1-ruleitems};

2 CAR, = genRules(F,);

3 prCAR, = pruneRules(CAR,);

4 for (k = 2; F_,# @; k++) do

5 C, = candidateGen(F, );

6 for each data case d € D do

7 C, = ruleSubset(C,, d);

8 for each candidate ¢ € C, do

9 c.condsupCount++;

10 if d.class = c.class then c.rulesupCount++
11 end

12 end

13 F.={ci€ C,Ic.rulesupCount Zminsup};
14 CAR,_ = genRules(F,);

15 prCAR,_ = pruneRules(CAR);

16 end

17 CARs = U, CAR;;

18 pPrCARs = U, prCAR,;

7U71 2.1 Fumends CBA M lunisAuningaanudniugaesilssnn



! v ! 1
ANzl 2.1 Tupends CBA Usznausaanianinu 3 dou Tellansazidanisselld

1. nmsAumngalaindsingias (frequent ruleitems)

o 1

galaindsngues Ae galawinndAratuayuladdesndiAraduayuduni

q
v v
o o

dl 26 ¥ O 4 d! % (=3 1 o aal a
‘V]Eﬂiﬁﬂﬁﬁuﬂiﬁl mmmumg@i@muﬂ@ﬁﬂgmmmmummﬁ CBA  HAURDUNITNINIU
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3. NM9AALAN (pruning) NHANNANNUSTDIUTZLAN

nsAndNNg AN LTI sTInNIe9TuRe1aE CBA 1498019 pessimistic error
rate based pruning umzaiuALRlElY C4.5 Teluannisdn dngr Aldainniesin
A =~ ~ . ° PR L
Neulrresng reanlyl 1 Qewla HAn pessimistic error rate A1N97A1 pessimistic error rate
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bipolar function
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input Nodes N
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- hg « Lg(Sj)

UNIEAININ Wgadayaaau S NIMIN13EELEATURaWIE B SIUNUAY
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2.2 NuAsEAgaTas
2.2.1 “Integrating Classification and Association Rule Mining” [5]

' =

NUATEHUNAURA BN IUNALEENT N1 RN U LANITI AN NANAUS TaTin

matiAnTauunlszinndeyauaznisAuningauduiudunandfee i Sunewds

1 v
=< o
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v
3 Apriori lun1sAuninganduiusaesdszinn aanduiingauduiusaesilszion
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2.2.2 “CMAR: Accurate and Efficient Classification Based on Multiple Class-Association

Rules” [9]
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2.2.3 “CPAR: Classification based on Predictive Association Rules” [10]
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2.2.4 “Approximate Match of Rules Using Backpropagation Neural Networks” [19]
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1 F, = {large 1-ruleitems};

2 CAR, = genRules(F,);

3 for (k = 2; F_, # ; k++) do

4 C, = candidateGen(F, ,);

5 for each data case d € D do

6 C, = ruleSubset(C,, d);

7 for each candidate ¢ € C, do

8 c.condsupCount++;

9 if d.class = c.class then c.rulesupCount++
10 end

1" end

12 F.={c € C_| c.rulesupCount 2 minsup};
13 CAR = genRules(F,);

14 end

15 CARs =U, CAR;;
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F19WN N.2 NedunIngANdNiLSIesssin AN uRe1TE CBA

1% pass F, <({(A, @)} 4).((C.y). 3>  <((A g)}h5),((C.y). 2>,
<({(A, 9)1.5). ((C,n),3)>  <({(B, p)}, 3), ((C.y), 2>,
<({(B, @)}, 5), ((C.y), 3)>,  <({(B,q)}, 5), ((C,n), 2)>,
<({(B, w)}, 2), ((C, n), 2)>

2" pass C, <{(Ae), (B, p)} (C.y)>  <{(A e), (B, q} (C.y)>
<{(A @), B.p)} (C.y)>,  <{(A g). (B a}(Cy>
<{(A, 9). B, @k (C.n)>  <{(A g), (B, W)} (C,n>

F, <({(A e), (B, P} 3), ((C. y). 2)>,
<({(A. 9. (B,a)} 3), (C, y), 2)>,
<({(A. 9) . (B, w)}, 2). ((C. n), 2)>
CAR, (A, e) = (Cy), (A, g) = (C,n), (B.p) = (C.y),
B.g—>©Cy).  B.w)—>(Cn)
CAR, {(A’e). (B, p)} —=> (C. ), {(A ). (B, a)} = (C.y),
{(A, 9). B,w)} —>(C.n)
CARs CAR, U CAR,
PrCAR, (A, e) > (Cy), (A, g) = (C.n), (B.p) = (Cy),
(B.g)—>(Cy).  (B,w)—>(Cn)
PrCAR, {(A, 9. B a)—>(Cy)
prCARs prCAR, U prCAR,

A v o & A v @ Y Ao X
RINFANTWNN N.2 ﬂg]mmzmwuﬁﬂm\‘lﬂ?:mmwmum?mm@mmfmmmiﬂu

(A, e) —
(A 9) K
(B, p) —
(B, a) —
(B, w) —

(A, 9), (B, q) —>

(Cyy) AEHLAYU = 3110 AP RITI = 3/4
(C,n) ANATLIARI = 310 ARANIEesT = 3/5
(C,v) ANATILIAYY = 2/10 AN IEasi = 2/3
(C,vy) ANEHLAYU = 3/10 AALIEasT = 3/5
(C, n) ANATILIALY = 2/10 AnANEesT = 2/2

(C,v) AETLAYW = 2/10  ANAYNLTETU = 2/3
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Cleve 93.05 95.36 96.69 97.68 97.68
Diabetes 80.70 80.05 81.10 80.31 81.49
Glass 80.28 83.10 83.10 84.51 84.51
Heart 91.82 94.42 94.80 95.17 95.17
Hepatitis 97.40 98.70 98.70 100.00 100.00
Iris 96.64 95.97 96.64 95.97 96.64
Lymph 97.30 98.65 98.65 99.32 100.00
Pima 81.23 81.36 81.36 81.10 81.23
Tic-Tac-Toe 100.00 100.00 100.00 100.00 100.00
Wine 98.87 100.00 100.00 100.00 100.00
Z00 93.07 97.03 99.01 99.01 100.00
Aiade 92.49 93.67 94.14 94.39 94.69
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Diabetes = = = + 85
Glass + 90 e +90 +90
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Iris = = = =
Lymph = = + 85 + 90
Pima = = = =
Tic-Tac-Toe = = = =
Wine = = = =
Z00 + 90 + 99 + 99 + 99
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F188sLBAURITATRY AT b lUN1SNAAaY

nmeaaUIsnIINiauelwanuddell azingadayaann UCI  Repository  of

Machine Learning Databases a1uau 12 gasnldluntamaseu Inasaaziaanaasusiay

fodays aunsauanslanssialili

L4
TAUADNA Breast-w
v @
) L4 ¥ . .
muquﬂszm‘wmaga 2 ﬂ@zmm ﬂﬁ‘tﬂ‘ﬂ‘i.lﬁ')ﬂ benlgn 33 by mallgnant
o Qs % v
ANUIUAURNHUE 10 5 Usznaumag
ADIANEOLY Al la ATIANE LY Al
Sample code number id number Single Epithelial Cell Size 1-10
Clump Thickness 140 Bare Nuclei 1-10
Uniformity of Cell Size 1-10 Bland Chromatin 1-10
Uniformity of Cell Shape 1-10 Normal Nucleoli 1-10
Marginal Adhesion 1-10 Mitoses 1-10
Ld
TAUBNA Cleve
w
o L4 % .
muquﬂszm‘wmaga 2 ﬂﬁ‘ﬁLﬂ‘VI ﬂﬁ‘tﬂ‘ﬂ‘]_lﬂ’m buff LAY sick
o Qs o %
ANUIUAURNEUE 13511 tsznavsay
ADANHOLY Aminluls ADIANHOLY Al
Age continuous Max heart rate continuous
Sex male, fem Exercise induced angina true, fal
Chest pain type angina, abnang, notang, asympt Oldpeak continuous
Trestbps continuous Slope up, flat, down
Cholesterol continuous Number of vessels colored continuous
Fasting blood sugar < 120 true, fal Thal norm, fix, rev
Resting ecg norm, abn, hyp
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k4 .
TAUADNA Diabetes
v @
) L4 % iy .
MuUIULsTLANTRNA 2 dszim Uszneumae tested positive for diabetes WAy
tested negative for diabetes
o Qs o %
ANUIUAURNHUE 8 5 tsznaumay
ADIANHOLY il e AnIANHOLY il
Number of times pregnant continuous 2-Hour serum insulin continuous
Plasma glucose concentration continuous Body mass index continuous
a 2 hours in an oral glucose
tolerance test
Diastolic blood pressure continuous Diabetes pedigree function continuous
Triceps skin fold thickness continuous Age continuous
L
TAUBNA Glass
w4
o % 1% . . .
NuUIUsELANTANA 7 dsginn Usznausag building_windows_float_processed,
building_windows_non_float_processed,
vehicle_windows_float_processed,
vehicle_windows_non_float_processed,
containers, tableware Wae headlamps
o Qs o %
ANUIUAURNEUE 10 514 tsznausay
ADIANENL il e ARIAN LY Al
Id number 1-214 Silicon continuous
Refractive Index continuous Potassium continuous
Sodium continuous Calcium continuous
Magnesium continuous Barium continuous
Aluminum continuous Iron continuous
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k4
TAUADNA Heart
v @
o L % .
MuUIULsTLANTRNA 2 dszian Uszneuniy absence of heart disease WAY
presence of heart disease
o Qs o %
ANUIUAURNHUE 13 53 sznausay
ADANHOLY Amiulyle AOAN LY Al
Age continuous Maximum heart rate achieved continuous
Sex continuous Exercise induced angina continuous
Chest pain type continuous Oldpeak continuous
Resting blood pressure continuous The slope of the peak exercise | continuous
ST segment
Serum cholestoral in mg/dl continuous Number of major vessels continuous

colored by flourosopy

Fasting blood sugar continuous Thal continuous
> 120 mg/dl
Resting electrocardiographic | continuous continuous
results
L .
TAUADNA Iris
w4
o ¥ v q . . .
muauﬂazmmmaga 3 1sznn Usznaumag Iris Setosa, Iris Versicolour Wag Iris
Virginica
o L o b2
mmu@manumz 4 59 ‘ﬂﬁ‘xﬂ‘ﬂ‘].lﬂfl?_l
ADAATIHINE il gt ATUANH WY Al ller
Sepal length continuous Petal length continuous
Sepal width continuous Petal width continuous
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TATANR Hepatitis

v @

U sELANTRA 2 szinm dsznausag die uat live

UIUAAN UL 19 Fa Usznausiag
ADIANIEIUE il ATUANIIUY Al
Age continuous Spiders no, yes
Sex male, female Ascites no, yes
Steroid no, yes Varices no, yes
Antivirals no, yes Bilirubin continuous
Fatigue no, yes Alk Phosphate continuous
Malaise no, yes Sgot continuous
Anorexia no, yes Albumin continuous
Liver Big no, yes Protime continuous
Liver Firm no, yes Histology no, yes
Spleen Palpable no, yes

k4 .

TAUADNA Pima

v @

o L4 % Py .

MuUIULsTLANTRNA 2 dszian dszneunag tested positive for diabetes WAy

tested negative for diabetes

o L o v

mmu@manumz 8 B ‘ﬂﬁ‘tﬂ'ﬂllﬂ’]ﬁl
ADIANHOLY it ATIANHOLY il
Number of times pregnant continuous 2-Hour serum insulin continuous
Plasma glucose concentration continuous Body mass index continuous

a 2 hours in-an oral glucose

tolerance test

Diastolic blood pressure continuous Diabetes pedigree function continuous

Triceps skin fold thickness continuous Age continuous




67

k4
TAUADNA Lymph
v @
) L4 % . .
MuUIULsTLANTRNA 4 sz Usznaumag normal find, metastases, malign
lymph Wag fibrosis
o Qs o %
ANUIUAURNHUE 18 Fn Hsznausay
ADIANEHTUE il 16 ATUANT U Al
Lymphatics normal, arched, Lym.nodes enlar 1-4
deformed, displaced
Block of affere no, yes Changes in lym. bean, oval, round
BI. of lymph. ¢ no, yes Defect in node no, lacunar, lac. marginal, lac. central
BIl. of lymph. s no, yes Changes in node no, lacunar, lac. marginal, lac. central
By pass no, yes Changes in stru no, grainy, drop-like, coarse, diluted,
reticular, stripped, faint
Extravasates no, yes Special forms no, chalices, vesicles
Regeneration of no, yes Dislocation of no, yes
Early uptake in no, yes Exclusion of no no, yes
Lym.nodes dimin 0-3 No. of nodes in 0-9, 10-19, 20-29, 30-39, 40-49, 50-59,
60-69, >=70
4 .
TAUADNA Tic-Tac-Toe
v @
) L4 % e .
MuUIUsTLANTRNA 2 dszinm dsznevunag positive Uaz negative
o s o 2
mu’;uqmanwmz 9 F3 ﬂﬁ‘xﬂ‘ﬂ‘]_lﬂ'lﬁl
RGNS Al ls AUANEIUY AnTdlulalls
top-left-square X, 0, b middle-right-square X, 0, b
top-middle-square X, 0, b bottom-left-square X, 0, b
top-right-square X, 0, b bottom-middle-square X, 0, b
middle-left-square X, 0, b bottom-right-square X, 0, b
middle-middle-square X, 0, b




68

v .

TAUABNA Wine

v o

] L v

MuUIULsTLANTRNA 3 Uszinn Uszneunag 1, 2 uae 3

[ s o %

muau@manﬂmx 13 AN ﬂ?ﬁﬂﬂllﬂ’)&l
ADIANIEIUE Al ATUANIIUY il
c1 continuous c8 continuous
c2 continuous c9 continuous
c3 continuous el continuous
c4 continuous CY¥| continuous
c5 continuous c12 continuous
c6 continuous €Y. 3! continuous
c7 continuous

v

TGAUBDNA Z00

v o

] L %

MuUIUsTLANTRNA 7 Ussian daznenae 1, 2, 3,4, 5, 6 AL 7

] s o/ %

mmu@manumz 17 6517 ﬂﬁ‘zﬂ@‘]_lﬂ'lﬁl
ADANIEIUY Al ls ADUANTILY Al
Animal name Unique for each instance Backbone Boolean
Hair Boolean Breathes Boolean
Feathers Boolean Venomous Boolean
Eggs Boolean Fins Boolean
Milk Boolean Legs 0,2,4,5,6,8
Airborne Boolean Tail Boolean
Aquatic Boolean Domestic Boolean
Predator Boolean Catsize Boolean
Toothed Boolean
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A15ILANBAIANILLLNILALY (one-tail Student's t-Distribution)
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cross validation
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T11m19199 M I UN1T AU AT AL AN N TR N

=

EANa9ALET (df) windu 5 4mFunisna 6-fold

SLAUANNLTRNUN N (%)

o 75 80 85 90 95 97.5 98 99 99.5 99.75 99.9 99.95
1 1.000 1.376 1.963 3.078 6.314 12.71 15.89 31.82 63.66 127.3 318.3 636.6
2 .816 1.061 1.386 1.886 2.920 4.303 4.849 6.965 9.925 14.09 22.33 31.60
3 .765 978 1.250 1.638 2.353 3.182 3.482 4.541 5.841 7.453 10.21 12.92
4 741 .941 1.190 1.583 2 82 2.776 2.999 3.747 4.604 5.598 7173 8.610
5 727 .920 1.156 1.476 2.015 21674 2.757 3.365 4.032 4.773 5.893 6.869
6 718 .906 1.134 1.440 1.943 2.447 2612 3.143 3.707 4.317 5.208 5.959
7 1 .896 1.148 1.415 1.895 2.365 2517 2.998 3.499 4.029 4.785 5.408
8 .706 .889 1.108 1.397 1.860 2.306 2.449 2.896 3.355 3.833 4.501 5.041
9 .703 .883 1.100 1.383 1.833 2.262 2.398 2.821 3.250 3.690 4.297 4.781
10 .700 .879 1.093 1.372 1.812 2.228 2.359 2.764 3.169 3.581 4.144 4.587
1 .697 .876 1.088 1.363 1.796 2.201 2.328 2.718 3.106 3.497 4.025 4.437
12 .695 873 1.083 1.356 1.782 2149 2.303 2.681 3.055 3.428 3.930 4.318
13 .694 .870 1.079 1.350 1.771 2.160 2.282 2.650 3.012 3.372 3.852 4.221
14 .692 .868 1.076 1.345 1.761 2.145 2.264 2.624 2.977 3.326 3.787 4.140
15 .691 .866 1.074 1.341 1.763 25 d) 2.249 2.602 2.947 3.286 3.733 4.073
16 .690 .865 1.071 1.337 1.746 2.120 2235 2.583 2.921 3.252 3.686 4.015
17 .689 .863 1.069 1.333 1.740 2.110 2224 2.567 2.898 3.222 3.646 3.965
18 .688 .862 1.067 1.330 1.734 2.101 2214 27857 2.878 3.197 3.611 3.922
19 .688 .861 1.066 1.328 1.729 2.093 2.205 2.539 2.861 3.174 3.579 3.883
20 .687 .860 1.064 1.325 1.725 2.086 2197 2.528 2.845 3.153 3.552 3.850
21 .663. .859 1.063 1.323 1.721 2.080 2.189 2.518 2.831 3.135 3.527 3.819
22 .686 .868 1.061 1.321 1717 2.074 2.183 2.508 2.819 3.119 3.505 3.792
23 .685 .858 1.060 1.319 1.714 2.069 2177 2.500 2.807 3.104 3.485 3.768
24 .685 .857 1.069 1.318 1.711 2.064 2172 2.492 2.797 3.091 3.467 3.745
25 .684 .866 1.058 1.316 1.708 2.060 2.167 2.485 2.787 3.078 3.450 3.725
26 .684 .866 1.068 1.315 1.706 2.056 2162 2.479 2.779 3.067 3.435 3.707
27 .684 .865 1.067 1.314 1.703 2.052 215 2473 2,771 3.057 3.421 3.690
28 .683 .865 1.056 1.313 1.701 2.048 2.154 2.467 2.763 3.047 3.408 3.674
29 .683 .854 1.055 1.311 1.699 2.045 2.150 2.462 2.756 3.038 3.396 3.659
30 .683 .854 1.065 1.310 1.697 2.042 2.147 2.457 2.750 3.030 3.385 3.646
40 .681 .8561 1.050 1.303 1.684 2.021 2123 2423 2.704 2.971 3.307 3.551
60 .679 .848 1.045 1.296 1.671 2.000 2.099 2.390 2.660 2.915 3.232 3.460
80 .678 .846 1.043 1.292 1.664 1.990 2.088 2.374 2.639 2.887 3.195 3.416
100 677 .845 1.042 1.290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
inf. 674 .841 1.036 1.282 1.64 1.960 2.054 2.326 2.576 2.807 3.091 3.291
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