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Abstract

Knowledge extraction is one of the most significant problems of data mining. The principles raised in if-then format can be
turned into real numbers in each section- as values which could be included in dataset. The suggested method in the present
dissertation is application of decision tree algorithms, clustering and forum rules for extraction of final rules. In the
suggested method, extraction of rules is defined as an optimization problem and objective was obtaining a rule of high
confidence, generalization and understandability. The suggested algorithm for extraction of rules was obtained from and
tested based on a dataset of educational failure of 256 art school students living in Zanjan. The results suggested that the
j48 algorithm in decision tree and accuracy of 0.95 is the choice for the dataset of educational failure. Data clustering was
done by K-Main algorithm with confidence coefficient of 0.95. After all, obtaining rules of high confidence coefficient was
done based on forum rules from Apriori algorithm for the whole datasets. The results of present study could be used for
inhibition of educational failure of students, improved quality of relationship of parents and authorities with students and
enhancing the education they receive.
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Correctly Classified Instances 243 95.2941 %

Incorrectly Classified Instances 12 4.7059 %

Kappa statistic 0.9048

Mean absolute error 0.0898

Root mean squared error 0.2093

Relative absclute error 18.1901 %

Root relative squared error 42.133 %

Total Number of Instances 255

Ignored Class Unknown Instances 1

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

0.958 0.053 0.958 0.958 0.958 0.936 Ne
0.947 0.042 0.947 0.947 0.947 0.936 YES

Weighted Avg. 0.953 0.048 0.953 0.953 0.953 0.936

=== Confusion Matrix ===

a b <-- classified as
136 & | a = NO
6 107 | b = YES
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X: Instance_number (Num)
Colour: Cluster (Nom)

| |¥: avrege a (Nom)

v | Select Instance

Clear Open Save ater |
Plot:data1010. txt-weka. fiters. unsupervised.attribute. Remove-R 1,3, 10-11,15,20-22,31_dustered
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Class colour

cluster0 clusterl
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K-means i o1 jl sasvoloy | slaaiigs s .Y,8

Cess 4 1y (295 lgie KMEANS o258l gl 2! a1 amy
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Cluster centroids:

Cluster#

Attribute Full Data 0 1

(258) (145) (111)
SEX M E: q
Field of study COMPUTER COMPUTER sagttolid
academic year c C B
father 3 level of education c c o
mother s level of education D D o
job status of father o [os C
job status of mother D D D
average income A iy A
Social position B B B
number of family members C Cc Cc
tudent groups and activities Cc C Cc
number of students in class ps 2 B
amount of interest in study (od B od
Student employment NO NO NO
avrege a c b c
Intend to continue studying A iy A
Hoping to study with employment C B c
value of education Cc 2 o
academic position of friends c C Cc
average study B B iy
Incentives Both Both Both
average use of the mass media E [os E
goal of JOB FUTURE JOB
Academic drop NO NO YES

Time taken to build model (full training data) : 0.14 seconds
=== Model and evaluation on training set ===

Clustered Instances

0 145 ( 57%)
1 111 ( 43%)

GaaeS v 58l g1y 5l Jolo s b b
iz a5 W5)l8,L3 (JOF) i VO ades cpl )0 i(¢) ades
gl 53 oy Sdhan wil e e adiss cnl ligel stils o 251
Ohgelotils cnl eolils jay Jads 5 plos maw jo jole 5 olesal,
Lo FF B Fe o L e 5eSlee el ot ol i 5 o]
aolps Sl lice Jlo Y4 B ¥ oo ohole o oneSibos

DecisionStump 5 ADTree :alo> 3l coul oo soliiwl  Loass
Abdanlie wal odel Cuvsds gl 9 0,5 x>l 8590 (slaosls

AV bl 50,08 az o aSiul @ az g b s @l gy b
j48 a5 W0 5 jastine dgdle> (6 e Jow oddolnl Jow il
e g 00 )l00% (i Edo 5l S0s o)l 90 4 S
e e

Loty 595! duns L :¥ g

j4i ADTre DecisionStum|

9

cds WY 1. .

K-MEANS suoaiigs s 581 Jlas! .
Sog S a4 sbsl bows lp osme slapiy 65l 5 o g,
5 o posle 5l (So K-Means oo ,s3l .5 la0sg alie b JSian
039> 3 ryard (sglSosls ;o oS Cuul alaei sl (n Fogene
0 priodiz Cdl 50 Yaane 139, 0,54 "M onis o)l g uSob"
OO Saby> g sunaib jslaie 4 LAl il sla Sy 5l Wb
aS 0,0, g s (gumy iz slroslo b o il 4.0 Seolail ool
4 4z b 0gd edidS Cuogas b (Shg ol 5 an 0 4 Vase
Sy oy Lronl o dilize alols alsi 5l ool (ggige oyl
BBl S 5o ey oS L (la Sl et el s
b cald Glie g pSolwil lp (b, o)l Coeal axsl Jl> o 4
bl ganaigs slo by, j0 wb as cul sladl o calils poe
L9l
e VS st sla ) 05,5 51 KoMeANS oo 55
@ sl OMNAK+D) bl o] Sleslre  Souzs 43,8 5 098 o0
il badgs slaw K g lo S5y o 0 cldl slaws N a5 by
sl OMKAD) b il s ysSI oal gy oy Sy Cpwiad
Sz 4 o 61y et oSl Gl SS slass 1) jelate andl oS
&6 Gilwygan NP
Lol (g3l ygae caligS o 550 50 Sl S 6l Ko )
X j90) Jol> Jloges ams aw 3l plaS,e (gly calises slaobses!
ooyl 51 o)lgs oo 45 Al a1y alises sl loges (S5, (Y 9o
- JB @l ganasss gl o jliad | L 8 00 Sl
sanled b X jgmme F S5 10 1 Jle lgre 4 .owlcamsdy slooliiwl
5 oSl SSL ,0 diged o,lads saisled b Y jgme aligs olads
(O il Ol 508 S Loz sl L,
Vo ades 5 oo ey i s dbes dad seodnlive 45 jshiles
esloss bl ey Lo

reobo T e (o™ oxvbo of 0

VEer o ¥ 0yl s e sl o ylosd g5 Jlo wienibgd (hiluo iy bl g (b3l 52 (SUbpiamens dolidiad



priori

inimum support: 0.3 (77 instances)

inimum metric <confidence>: 0.9

umber of cycles performed: 14

enerated sets of large itemsets:

ize of set of large itemsets L(1l): 27

ize of set of large itemsets L(2): 45

ize of set of large itemsets L(3): 11

est rules found:

1. number of students in class=B 89 ==> SEX=M 88 conf: (0.99

2. SEX=F 91 ==> number of students in class=A 89 conf: (0.98)

3. Student employment=NO avrege a=b 89 ==> Academic drop=NO &7 conf: (0.98
4. SEX=F Student employment=NO 85 ==> number of students in class=A 83 conf: (0.98)
5. Student employment=NC Academic drop=YES 83 ==> avrege a=c 80 conf: (0.96
6. avrege a=b 112 ==> Academic drop=NO 107 conf: (0.96)

7. Academic drop=YES 113 ==> avrege a=c 107 conf: (0.95)

8. avrege a=c 113 ==> Academic drop=YES 107 conf: (0.95

9

0

. Student employment=NO avrege a=c 85 ==> Academic drop=YES &0 conf: (0.94
. SEX=M avrege a=c 83 ==> Academic drop=YES 78 conf: (0.94
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. Artificial Neural Network
Support Vector Machine
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10. Unsupervised Learning
11. Partitioning Clustering
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