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 This research presents an alternative method to predict behaviors relation of 
students by using association rules which one of data mining techniques to find the relations of the 
factors that affect to the students’ behaviors prediction. The factors which affect to the students’ 
behaviors prediction are from the evaluation of Strengths and Difficulties Questionnaire 
(SDQ). According to the testing results by using association rules, they show that any cases 
of the friend relationship behaviors of the students who have problems and risk affect to the 
emotion  behaviors, conduct behaviors, hyperactivity behaviors and prosocial  behaviors. But 
conversely, any cases of the relation behaviors of students who have emotion  behaviors, conduct 
behaviors, hyperactivity  behaviors and prosocial behaviors do not affect to the students who have 
the problem and risk. The testing results also show that and friend relationship behaviors are the 
important factors which affect to other behaviors. 

This research develops the system which can predict behaviors relation of 
students correctly 97.4%  and  the evolution of  user satisfaction is 95.4%. By means the result 
of these functional testing and usability testing , they show that the system has performance  of 
functional testing and user requirement testing are good level.     
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 The Strengths and Difficulties 

Questionnaire : SDQ  3 

1



2

1.

2.

1.

2.

. .

 1  100  2  200  3 

 200  24  500 

The Strength and Difficulties Questionnaire : SDQ  2549 – 2550 

1.

1.1 Intel Pentium Centrino M 1.7 GHz 

1.2 RAM  512  MB
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1.3 ATI Mobility 16 M 

1.4 Hard disk 60 GB

2.

2.1  : Window XP Professional 

2.2  : Borland Delphi ,Weka 

2.3   : MySQL 

1.

2.

3.  SDQ (The Strengths and Difficulties Questionnaire) 

 5  (conduct problem)  

(hyperactivity)  (emotional problem)   (peer 

problem)  (prosocial behaviors) 

4.

5.



 2 

1)  (Data Mining)

1.1

 (Data Mining) 

  (Berry, 

Michael J.A. and Linnoff , Gordon S, 2004:7 ) 

 1 

 1 

 : Jiawei Han and Micheline Kamber, Data Mining Concepts and Techniques (USA : 

    Morgan Kaufman, 2001) 

Data Mining

Database 

Technology
Statistics

Machine Learning
Information

Science

Visualization Other Disciplines

4
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1.  (Database technology) : 

2.  (Statistics) : 

3.  (Machine learning) : 

4.  (Visualization) : 

5.  (Information science) 

1.2

 2 

1.2.1  (Predictive Modeling) 

 Supervised Learning 

 (Train) 

(Classification)

1.2.2  (Descriptive Modeling) 

 Unsupervised Learning 

 Cluster Analysis, 

Association Rules 

1.3

 (  ,2546 :4 )  2 
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 2 

 : , “

           2545  7 ,” 2546. 

1.3.1  Problem Understanding  : 

1.3.1.1 Determine objective : 

1.3.1.2 Define success criteria : 

 5 % 

1.3.1.3 Assess situation : 

1.3.1.4 Determine data mining goals : 

1.3.4.5 Produce a project plan : 
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1.3.2 Data Understanding : 

1.3.2.1 Collect initial data : 

1.3.2.2 Define success criteria : 

1.3.2.3 Describe data : 

1.3.2.4 Explore data : 

1.3.2.5 Verify data quality : 

1.3.3 Data Preparation : 

1.3.3.1 Select data : 

1.3.3.2 Clean data : 

 0 ( )

 “Coke”  “Pepsi”  “ ”

 “ ”  “

”

1.3.3.3  Transform data : 

1.3.4 Modeling : 

1.3.4.1 Select modeling technique : 

1.3.4.2 Generate test design : 

1.3.4.3 Build a model : 

1.3.4.4 Assess the model : 
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1.3.5 Evaluation : 

1.3.6 Deployment : 

1.4

 (Association Rule Discovery)

 “ Market 

Basket Analysis ” Jiawei Han and Micheline Kamber (2001:225) 

(Item)  Transaction 

 Transaction 

,

(2001:139-141)

(2001 : 143-152) 

 Data Classification 

 Data Classification 

 Suffix array 
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 2 

 Data Classification  (Decision Tree) 

 (Marisa Viveros, , Nearhos John and Rothman 

Michale , 1996)  Neural Segmentation 

 (Claim)

 6,800,000   120 

17,000  105   5 

 $550,000 

 1 

 Neural segmentation  2 

Ng’ambi Dick (2002 : 101-109) 

 FAQ  

 FAQ  ITCS (Information Technology 

and Computing Service)  help desk   University of Cape Town 

  Frequently Referenced Question (FRQ)  Recently Referenced 

Question (RRQ)

 5 

1.  FAQ  FRQ

2.  RRQ 

3.  Degree of Association

4.  (Confidence) 

5.

1.4.1

A  B
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 A :  B :   “ ……. ”

(If……Then….) 

  A B ; if A Then B  1 

  B A ; if B  Then A  2 

(Support)

(Confidence)

(A,B) =  Transaction (A,B) 

                   Transaction 

       A 

                        B 

            Transaction (A,B)  A  B 

 (A,B) =  Transaction (A,B) 

                           Transaction (A) 

 Transaction (A)  A 

 Threshold  (Minimum Support) 

 (Minimum Confidence)

 1 
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 1 

1 ,

2 , ,

3 ,

4 , ,

5 ,

 1  Co-Occurrence  2 

 2  Co-Occurrence 

 4 1 1 2 2 

 1 2 1 1 0 

 1 1 1 0 0 

 2 1 0 3 1 

 2 0 0 1 2 

 1 

     = 2/5 = 0.4 = 40% 

     = 2/3 = 0.67 = 67% 

 2 

     = 2/5 = 0.4 = 40% 

     = 2/4 = 0.5 = 50% 

 1 

 1 
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1.4.2

1.4.2.1 Boolean  Association Rule : ( )

 buys(X,”SQLServer”^buys(X,”DMBook)  buys(X, 

“DBMiner”)[0.2%,60%]  X  SQLServer 

 Data mining  DBMiner 

1.4.2.2 Quantitative Association Rule :(

)  (Interval)   AGE(X,”30…39”) ^

income(X,”42K…48K”)  buys(X, high resolution TV)[1%,15%]  X 

 30-39  42,000-48,000  X 

1.4.2.3 Single-Dimension Association Rule : ( )

 Buys(X,”milk”)  buys(X, “bread”) 

1.4.2.4 Multi-Dimension Association Rule : (2 dimensions  predicates 

 2)  Inter- dimension association rules 

 age(x, “19..25”) ^occupation (X, “student”)  buys(X, “coke”) Hybrid- dimension 

association rules  1 age(x, “19..25”) ^buys(X, “popcorn”)  buys(X, 

“coke”)

1.4.2.5 Multilevel Association Rule  : 

 Age(X,”30-39”)  (X,”laptop_computer”)  Age(X,”30-39”)  (X,”Computer”) 

2) The Strengths and Difficulties Questionnaire : SDQ 

2.1  SDQ 

         SDQ (The Strengths and Difficulties Questionnaire) (Goodman 1997: 

581-586)   CBCL  Robert Goodman 

 25  5 

 (conduct problem)   (hyperactivity)  

 (emotional problem)   (peer problem) 

 (prosocial behavior) 

        SDQ . .

2543
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 1-3    11-16 

 5,780  (  2,808  2,972  )

(reliability)  (internal consistency)  

(equivalent)  SDQ  3  ( )

 (cut off  point)

2.2

(strengths)  (Goodman R 1997) 

 25 

 (parent)  (teacher)  (self-report)  

(  4-16 )  (  11-

16 )  “

”  “ ”

 “ ”  “

”

 25  SDQ items  5 

(  5 )  4 

 Goodman 

cut-off point  Clinical Range   90 

  SDQ   5-

15  7,984  (Goodman R,2001: 1337-1345)  SDQ  3 

sensitivity 63.3% (95% CI 59.7-66.9%). Specificity 94.65 (94.1-95.1%), positive predictive value 

52.7%, negative predictive value 96.4%(96.0-96.8%)

 reliability 

 internal consistency = 0.73 (Mean Cronbach),  internal consistency  self report 

problem score  (0.41)  cross information correlation (mean:0.34) retest stability  4-6 

 (mean=0.62)   SDQ score  90% 
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( )  mean odds ratio: 15.7  (parent 

scales)   15.2   (teacher scales)   6.2  (youth scales)  

SDQ  CBCL 

 CBCL   SDQ  CBCL   clinical diagnosis 

 hyperactivity disorder    community sample  true negative 

 (specificity   negative  predictive value around 95%)  true positives 

(sensitivity  positive predictive value around 35%)  over inclusiveness   screening  test 

 false negative  

(Total scores)  impact scores 

 SDQ 

(SDQ)

 1  (

,2549)  4 

 5 

(%)

 (x) (SD.)  t-test for 

independentsamples  One -Way ANOVA  SPSS

 .05 

2.3

  The Strengths and Difficulties Questionnaire : SDQ 

 5 
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 (primary health care) 

2.4

 The Strengths and Difficulties 

Questionnaire : SDQ 

 3 

1.

2.

3.

 25 

 5 

1.

2.

3.

4.

5.

2.4  SDQ 

 The Strengths and 

Difficulties Questionnaire : SDQ  0 

 1  2

 1  3, 8, 13, 16, 24  2 

/  5, 7, 12, 18, 22  3 

 2, 10, 15, 21, 25  4  6, 11, 14, 19, 23

 5  1, 4, 9, 17, 20 

 0 – 5   6   7-10  2 /  0 – 4   5 

 6-10  3  0 – 5   6  7-10  4 
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 0 – 4   4  5-10  5 

 4 -10   3   0-2 

/

 0 – 3   4   5-10  2 /

0 – 3   4  5-10  3  0 – 5   6  7-10 

 4  0 – 5   6  7-10  5 

 4 -10   3   0-2 

3) (  2540) 

 (   12-18 )

3.1

1.

2.

3.

4.

5.

   3.2  

1.

2.

3.

4.
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5.

6.

7.

8.

9.

10.

11.

12.

            3.3

1.

2.

3.

4.

             3.4

1.

2.

3.

4.

5.

6.

7.

8.

( )



18

9.

10.

  3.5  /

1.

2.

3.

4.

5.

6.

7.

8.

9.

  3.6  

1.

2.

3.

4.

5.

6.
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7.

  3.7 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.



   3 

 The Strengths and Difficulties Questionnaire : SDQ 

 The 

Strengths and Difficulties Questionnaire : SDQ 

 3

 3

1 2 3 4 5 6

1        

2        

3        

4        

5        

6        

7        

8       

1.

1.1  The Strengths and Difficulties 

Questionnaire : SDQ . .

 1  100  2  200  3 

 200  24  500 

20
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 The Strengths 

and Difficulties Questionnaire : SDQ  4

-

-  - 

-

- / /

- / /

-  The Strengths and Difficulties Questionnaire : SDQ 

 4  The Strengths and Difficulties Questionnaire : SDQ 

 – 

11848  7/10/33 4/9/50 

11871  6/11/33 4/9/50 

14801  10/10/34 4/9/50 

14802  29/6/33 4/9/50 

 The Strengths and Difficulties Questionnaire : SDQ

 5 

-

-

-

-
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 5  The Strengths and Difficulties Questionnaire : SDQ 

11848 4/9/50  5 

11848 4/9/50 /  0 

11848 4/9/50  1 

11848 4/9/50  2 

11848 4/9/50  8 

1.2   

 The Strengths and Difficulties Questionnaire : SDQ  3  

(Normal : N), (Risk : R),  (Problem : P)  6 

-  1 ( ) 0-5     6

 7-10 

-  2 ( / ) 0-4     5

 6-10 

-  3 ( ) 0-5     6

 7-10 

-  4 ( ) 0-3     4

 5-10 

-  5 ( ) 4-10 

    3  0-2 

 6 

11848 4/9/50  5 N 

11848 4/9/50 /  0 N 

11848 4/9/50  1 N 

11848 4/9/50  2 N 

11848 4/9/50 8 N 
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1.3   

 7 

 7 

 1  2  3  4  5 

4/9/50 11848 N N N N N 

4/9/50 11871 N N R N N 

1.4   

 2  (Training set) 

.

.  1  100  2  200 

 3  200  24  500 

 The Strength and Difficulties Questionnaire : SDQ  2549 – 

2550  (Validation set) 

2. /

 (Association Rule Discovery)

 (Association Rule Discovery) 

 The Strengths and 

Difficulties Questionnaire : SDQ 
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 A  B 

 The 

Strengths and Difficulties Questionnaire : SDQ 

 The Strengths and Difficulties Questionnaire : SDQ 

  NNNNN  NNNNN 

, ,

 (20 – 30 ) , 

  (Support)  (Confidence) 

  =

             

 (The Strengths and Difficulties Questionnaire : SDQ

)  =

             

A B

The Strengths and Difficulties Questionnaire : SDQ
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 = 

          

 (The Strengths and Difficulties Questionnaire : SDQ

)  =

           

1. TOTAL = 

2. CNTSDQ =  SDQ 

3. CNTAS =  SDQ 

4.  (SUPPORT) = (CNTAS/TOTAL)*100 

5.  (CONFIDENCE) = (CNTAS/CNTSDQ)*100 

3.

. .  1  100 

2  200  3  200  24  500 

 The Strength and Difficulties Questionnaire : SDQ 

 2549 – 2550   (Validation set) 

4.

 The Strength and Difficulties Questionnaire : 

SDQ
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5.

 2 

1)

2)

6.

. .

.1 – .3  24 ,  2 

7.

8.
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 3 

 3 

Training set 

Validation set 

Data Mining 

Data Mining Model 

Yes

No



   4 

  5 

1)

2)

3)

4)

5)

6)

7)

8)

1. .

.  1  100  2  200 

 3  200  24  500 

 The Strength and Difficulties Questionnaire : SDQ 

2549 – 2550 

1.1

,  – , , / / , / /  The 

Strengths and Difficulties Questionnaire : SDQ  The 

Strengths and Difficulties Questionnaire : SDQ  3  (Normal : N), 

(Risk : R),  (Problem : P) 

1.2

,

28
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- , ,  The Strengths and Difficulties Questionnaire : 

SDQ ( , , )  4 

 4 

2.

 The Strengths and Difficulties Questionnaire : SDQ 

 5 

2.1  (emotional problem)

2.2 /  (conduct problem)

2.3  (hyperactivity)

2.4  (peer problem)

2.5  (prosocial behaviors)

37
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 5 

3.

3.1

 lowerBoundMinSupport, upperBoundMinSupport  Confidence 

 8 

 8 

lowerBound 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 

upperBound 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 

Confidence 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

 lowerBoundMinSupport, upperBoundMinSupport 

 Confidence  8 

 Confidence  0.8  0.9 

 Confidence  0.9 

9
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 9

lowerBoundMinSupport upperBoundMinSupport Confidence

0.5 1.0 0.9 78 

0.1 0.95 0.9 65 

0.09 1.0 0.9 85 

0.05 1.0 0.9 95 

0.09 0.98 0.9 90 

0.05 0.95 0.9 99

0.05 0.93 0.9 89

 9 

lowerBoundMinSupport, upperBoundMinSupport  Confidence 

lowerBoundMinSupport  0.05  upperBoundMinSupport  0.95 

Confidence  0.9  ( 2540)

/

3.2

 lowerBoundMinSupport, upperBoundMinSupport  Confidence 

 10 

 10 

lowerBound 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 

upperBound 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 

Confidence 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

 lowerBoundMinSupport, upperBoundMinSupport 

 Confidence  10 
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 Confidence  0.8  0.9 

 Confidence  0.9 

11

 11

lowerBoundMinSupport upperBoundMinSupport Confidence

0.5 1.0 0.9 82 

0.1 0.95 0.9 70 

0.09 1.0 0.9 80 

0.05 1.0 0.9 90 

0.09 0.98 0.9 97 

0.05 0.95 0.9 93

0.05 0.93 0.9 95

 11 

 lowerBoundMinSupport, upperBoundMinSupport  Confidence 

 lowerBoundMinSupport  0.05  upperBoundMinSupport  0.95 

Confidence  0.9  ( 2540)  

/

3.3

 lowerBoundMinSupport, upperBoundMinSupport  numRules 

 12 
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 12 

lowerBound 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 0.5 0.1 0.09 0.05 0.09 0.05 0.05 0.05 

upperBound 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 1.0 0.95 1.0 1.0 0.98 0.95 0.93 0.91 

Confidence 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

 lowerBoundMinSupport, upperBoundMinSupport 

 Confidence  12 

 Confidence  0.8  0.9 

 Confidence  0.9 

 13 

 13

lowerBoundMinSupport upperBoundMinSupport Confidence

0.5 1.0 0.9 90 

0.1 0.95 0.9 96 

0.09 1.0 0.9 89 

0.05 1.0 0.9 102 

0.09 0.98 0.9 95 

0.05 0.95 0.9 110

0.05 0.93 0.9 120

 13 

 lowerBoundMinSupport, upperBoundMinSupport  Confidence 

 lowerBoundMinSupport  0.05  upperBoundMinSupport 

0.95   Confidence  0.9  (  2540)  

/
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4.

 lowerBoundMinSupport  0.05  upperBoundMinSupport 

0.95   Confidence  0.9  

4.1

4.1.1

 4  14 

 14

1 D2In1=N D3In1=N  ==> D1In1=N     conf:(0.96) 

 2  3  1 

D2In1=N D4In1=N D5In1=N  ==> D1In1=N    conf:(0.95) 

  3  4  5  1 

D3In1=N D4In1=N  ==> D1In1=N     conf:(0.94) 

 3  4  1 

D4In1=N D3In1=N  ==> D1In1=N     conf:(0.94) 

 4  3  1 

D2In1=N D3In1=N D4In1=N  ==> D1In1=N    conf:(0.94) 

 2  3  4  1 

D3In1=N D2In1=N D4In1=N  ==> D1In1=N     conf:(0.94) 

 3  2  4  1 

D3In1=N D4In1=N D5In1=N  ==> D1In1=N     conf:(0.94) 

 3  4  5  1 

D2In1=N D3In1=N D4In1=N D5In1=N  ==> D1In1=N     conf:(0.93) 

 2  3  5  1 
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 14 ( )

 D4In1=N D3In1=N D5In1=N  ==> D1In1=N    conf:(0.93) 

  4  3  5  1 

D2In1=N D5In1=N  ==> D1In1=N     conf:(0.91) 

  2  5  1 

2 D2In2=N D3In2=P  ==> D1In2=P     conf:(0.96) 

 2  4  1 

D2In2=N D3In2=N D4In2=N  ==> D1In2=N     conf:(0.96) 

  2  3  4  1 

D3In2=N D4In2=N D5In2=N  ==> D1In2=N     conf:(0.93) 

  3  4  5  1 

D2In2=N D3In2=N D4In2=N D5In2=N  ==> D1In2=N     conf:(0.95) 

  2  3  4  5  1 

D2In2=N D4In2=N D5In2=N  ==> D1In2=N     conf:(0.95) 

  3  4  5  1 

D2In2=N D5In2=N  ==> D1In2=N     conf:(0.91) 

  2  5  1 

3 D3In3=N D4In3=N ==> D1In3=N     conf:(0.94) 

  3  4  1 

D2In3=N D3In3=N D4In3=N  ==> D1In3=N     conf:(0.94) 

  2  3  4  1 

D2In3=N D3In3=N D4In3=N D5In3=N 304 ==> D1In3=N     conf:(0.94)

 2  3  4  5  1 

D4In3=N D5In3=N  ==> D1In3=N     conf:(0.93) 

  4  5  1 

D2In3=N D3In3=N 416 ==> D1In3=N 380    conf:(0.91) 

  2  3  1 
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 14 ( )

 D2In3=N D5In3=N 436 ==> D1In3=N 396    conf:(0.91) 

  2  5  1 

D2In3=N D5In3=N 434 ==> D1In3=N 393    conf:(0.91) 

  2  5  1 

4 D2In4=N D3In4=P  ==> D1In4=R     conf:(0.96) 

  2  3  1 

D2In4=N D3In4=N D4In4=N D5In4=N  ==> D1In4=N     conf:(0.96) 

  2  3  4  5  1 

D3In4=N D4In4=N  ==> D1In4=N     conf:(0.96) 

  3  4  1 

D3In4=N D4In4=N D5In4=N  ==> D1In4=N     conf:(0.96) 

  3  4  5  1 

D2In4=N D4In4=N D5In4=N  ==> D1In3=N     conf:(0.93) 

  2  4  5  1 

D4In4=N D5In4=N  ==> D1In4=N   conf:(0.93) 

  4  5  1 

D2In4=N D5In4=N  ==> D1In4=N    conf:(0.91) 

  2  5  1 

 14  4 

 15 
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 15

1. D2=N D3=N  ==> D1=N    conf:(0.96) 

 2  3  1 

2. D3=N D4=N  ==> D1=N     conf:(0.96) 

 3  4  1 

3. D4=N D5=N  ==> D1=N     conf:(0.96) 

 4  5  1 

4. D2=N D3=N D4=N ==> D1=N     conf:(0.94) 

 2  3  4  1 

5. D3=N D4=N D=N  ==> D1=N     conf:(0.94) 

 3  4  5  1 

6. D2=N D3=N D4=N D5=N  ==> D1=N     conf:(0.93) 

 2  3  5  1 

7. D2=N D3=P ==> D1=P    conf:(0.96) 

 2  4  1 

8. D2=N D5=N  ==> D1=N     conf:(0.91) 

  2  5  1 

9. D2=N D5=N  ==> D1=N     conf:(0.91) 

  2  5  1 

10. D3=P D5=N  ==> D1=R     conf:(0.96) 

  3  5  1 

11. D2=N D3=P  ==> D1=R     conf:(0.96) 

  2  3  1 

 4.1.2 /

 4  16 
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 16 /

1 D1In1=R D3In1=N  ==> D2In1=R     conf:(0.97) 

 1  3  2 

D1In1=R D3In1=N  ==> D2In1=N     conf:(0.96) 

 2  3  2 

D3In1=N D4In1=N  ==> D2In1=N     conf:(0.96) 

 3  4  2 

D1In1=N D3In1=N D4In1=N  ==> D2In1=N     conf:(0.95) 

 1  3  4  2 

D3In1=N D4In1=N D5In1=N  ==> D2In1=N     conf:(0.95) 

 3  4  5  2 

D1In1=N D3In1=N D4In1=N D5In1=N  ==> D2In1=N     conf:(0.95) 

 1  3  4  5  2 

2 D1In2=R D3In2=N  ==> D2In2=R     conf:(0.97) 

 1  3  2 

D1In2=N D3In2=N D4In2=N  ==> D2In2=N     conf:(0.94) 

 1  3  4  2 

D3In2=N D4In2=N D5In2=N  ==> D2In2=N     conf:(0.94) 

 3  4  5  2 

D1In2=N D3In2=N D4In2=N D5In2=N  ==> D2In2=N     conf:(0.94) 

 1  3  4  5  2 

D4In2=N D5In2=N  ==> D2In2=N     conf:(0.93) 

 4  5  2 

D1In2=N D4In2=N  ==> D2In2=N     conf:(0.93) 

 1  4  2 

3 D1In3=N D4In3=P D5In3=N  ==> D2In3=P     conf:(0.93) 

 1  4  5 

2
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 16 ( )

 D3In3=N D4In3=R D5In3=N  ==> D2In3=R     conf:(0.95) 

 3  4  5  2 

D1In3=N D3In3=N D4In3=N  ==> D2In3=N     conf:(0.95) 

 1  3  4  2 

D3In3=N D4In3=N  ==> D2In3=N     conf:(0.95) 

 3  4  2 

D1In3=N D3In3=N D4In3=N D5In3=N  ==> D2In3=N     conf:(0.95) 

 1  3  4  5  2 

D3In3=N D4In3=N D5In3=N  ==> D2In3=N    conf:(0.95) 

 3  4  5  2 

D1In3=N D4In3=R D5In3=N  ==> D2In3=R     conf:(0.95) 

 3  5  4  2 

D1In3=N D3In3=N D4In3=R  ==> D2In3=N     conf:(0.93) 

 1  3  4  2 

4 D3In4=N D4In4=N D5In4=N  ==> D2In4=N     conf:(0.95) 

 3  4  5  2 

D1In4=N D3In4=N D4In4=N  ==> D2In4=N     conf:(0.95) 

 1  3  4  2 

D3In4=N D4In4=N  ==> D2In4=N     conf:(0.95) 

 3  4  2 

D3In4=N D5In4=N  ==> D2In4=N    conf:(0.93) 

 3  5  2 

D1In4=N D3In4=N  ==> D2In4=N     conf:(0.93) 

 1  3  2 
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 16  4 

/

 17 

 17 /

 1. D1=R D3=N  ==> D2=N     conf:(0.96) 

 2  3  2 

 2. D3=N D4=N  ==> D2=N     conf:(0.96) 

 3  4  2 

 3. D1=N D3=N D4=N  ==> D2=N     conf:(0.95) 

 1  3  4  2 

 4. D3=N D4=N D5=N  ==> D2=N     conf:(0.95) 

 3  4  5  2 

 5. D1=N D3=N D4=N D5=N  ==> D2=N     conf:(0.95) 

 1  3  4  5  2 

 6. D1=R D3=N  ==> D2=R     conf:(0.97) 

 1  3  2 

 7. D1=N D3=N D4=N  ==> D2=N     conf:(0.94) 

 1  3  4  2 

 8. D4=N D5=N  ==> D2=N     conf:(0.93) 

 4  5  2 

 9. D1=N D4=N  ==> D2=N     conf:(0.93) 

 1  4  2 

 10. D1=N D4=P D5=N  ==> D2=P     conf:(0.93) 

 1  4  5  2 

 11. D3=N D4=R D5=N  ==> D2=R     conf:(0.95) 

 3  4  5  2 

 12. D1=N D3=N D4=N D5=N  ==> D2=N     conf:(0.95) 

 1  3  4  5  2 
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 17 ( )

13. D1=N D4=R D5=N  ==> D2=R     conf:(0.95) 

 3  5  4  2 

14. D1=N D3=N  ==> D2=N     conf:(0.93) 

 1  3  2 

4.1.3

 4  18 

 18

1 D1In1=N D2In1=N D4In1=N  ==> D3In1=N     conf:(0.92) 

 1  2  4  3 

D2In1=N D4In1=N  ==> D3In1=N     conf:(0.91) 

 2  4  3 

D2In1=N D4In1=N D5In1=N  ==> D3In1=N     conf:(0.91) 

 2  4  5  3 

D1In1=R D2In1=N  ==> D3In1=N     conf:(0.91)

 1  2  3 

D1In1=N D2In1=N D4In1=N  ==> D3In1=N     conf:(0.9) 

 1  2  4  3 

2 D2In2=N D4In2=N D5In2=N  ==> D3In2=N     conf:(0.91) 

 2  4  5  3 

D1In2=R D2In2=N  ==> D3In2=N     conf:(0.91)

 1  2  3 

D2In2=N D4In2=N  ==> D3In2=N     conf:(0.91) 

 2  4  3 

D1In2=N D2In2=N D4In2=N  ==> D3In2=N     conf:(0.9) 

 1  2  4  3 
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 18 ( )

3 D2In3=N D4In3=N  ==> D3In3=N     conf:(0.91) 

 2  4  3 

D1In3=N D4In3=R  ==> D3In3=R     conf:(0.91) 

 1  4  3 

D1In3=N D4In3=R D5In3=N  ==> D3In3=R     conf:(0.91) 

 1  5  4  3 

D4In3=R D5In3=N  ==> D3In3=R     conf:(0.91) 

 4  5  3 

4 D2In4=N D4In4=N  ==> D3In4=N     conf:(0.91) 

 2  4  3 

D1In4=N D4In4=R  ==> D3In4=R     conf:(0.91) 

 1  4  3 

D1In4=N D4In4=R D5In4=N  ==> D3In4=R     conf:(0.91) 

 1  5  4  3 

D4In4=R D5In4=N  ==> D3In4=R     conf:(0.91) 

 4  5  3 

D1In4=N D2In4=N D4In4=N D5In4=N  ==> D3In4=N    conf:(0.91) 

 1  2  4  5  3 

 18  4 

 19 

 19 

1. D1=N D2=N D4=N  ==> D3=N     conf:(0.92) 

 1  2  4  3 

2. D2=N D4=N  ==> D3=N     conf:(0.91) 

 2  4  3 
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 19 ( )

3. D2=N D4=N D5=N  ==> D3=N     conf:(0.91) 

 2  4  5  3 

4. D1=R D2=N  ==> D3=N     conf:(0.91)

 1  2  3 

5. D2=N D4=N  ==> D3=N     conf:(0.91) 

 2  4  3 

6. D1=N D4=R  ==> D3=R     conf:(0.91) 

 1  4  3 

 7. D1=N D4=R D5=N  ==> D3=R     conf:(0.91) 

 1  5  4  3 

8. D4=R D5=N  ==> D3=R     conf:(0.91) 

 4  5  3 

9. D1=N D2=N D4=N D5=N  ==> D3=N    conf:(0.91) 

 1  2  4  5  3 

 4.1.4 

 4.1.5 

 4  20 

 20

1  D2In1=N D3In1=R  ==> D5In1=N    conf:(1) 

 2  3  5 

 D2In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

 2  4  5 
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 20 ( )

  D3In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

 3  4  5 

 D1In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

 1  4  5 

 D1In1=N D2In1=N D3In1=N D4In1=R  ==> D5In1=R    conf:(0.97) 

 1  2  3  4  5 

2 D1In2=N D2In2=N D4In2=P  ==> D5In2=P    conf:(1) 

 1  2  4  5 

 D2In2=N D3In2=R D4In2=N  ==> D5In2=N     conf:(1) 

 2  4  3  5 

D3In2=N D4In2=R  ==> D5In2=R     conf:(0.98) 

 3  4  5 

D1In2=N D3In2=N D4In2=R  ==> D5In2=R     conf:(0.97) 

 1  3  4  5 

D2In2=N D3In2=R  ==> D5In2=N     conf:(0.97) 

 2  3  5 

D1In2=N D4In2=R  ==> D5In2=R     conf:(0.97) 

 1  4  5 

 D1In2=N D2In2=N D3In2=N D4In2=R  ==> D5In2=R    conf:(0.97) 

 1  2  3   4  5 

D1In2=N D2In2=N D3In2=N D4In2=N  ==> D5In2=N     conf:(0.93) 

 1  2  3  4  5 
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 20 ( )

3 D2In3=N D3In3=N D4In3=R  ==> D5In3=R    conf:(1) 

 2  3  4  5 

D1In3=N D2In3=N D4In3=R ==> D5In3=R     conf:(1) 

 1  2  4  5 

D1In3=N D2In3=N D3In3=N D4In3=R  ==> D5In3=R    conf:(1) 

 1  2  3  4  5 

D2In3=N D4In3=R  ==> D5In3=R     conf:(0.99) 

  2  4  5 

D3In3=N D4In3=R  ==> D5In3=R     conf:(0.99) 

  3  4  5 

D1In3=N D2In3=N D3In3=N D4In3=N  ==> D5In3=N     conf:(0.93) 

 1  2  3  4  5 

D2In3=N D4In3=N  ==> D5In3=N     conf:(0.93) 

 2  4  5 

D1In3=N D4In3=N  ==> D5In3=N     conf:(0.93) 

 2  4  5 

4 D3In4=N D4In4=R  ==> D5In4=N     conf:(0.98) 

  3  4  5 

D2In4=N D3In4=N D4In4=R  ==> D5In4=R    conf:(0.98) 

  2 3  4  5 

D1In4=N D3In4=N D4In4=R  ==> D5In4=R     conf:(0.98) 

  1  3   4  5 

D1In4=N D2In4=N D3In4=N D4In4=R  ==> D5In4=R    conf:(0.98) 

  1  2  3  4 

5

D2In4=N D4In4=R  ==> D5In4=R     conf:(0.97) 

  2  4  5 
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 20  4 

21

 21

   1. D2=N D3=R  ==> D5=N    conf:(1) 

 2  3  5 

   2. D2=N D4=R  ==> D5=R     conf:(0.99) 

 2  4  5 

   3. D3=N D4=R  ==> D5=R     conf:(0.99) 

 3  4  5 

   4. D1=N D4=R  ==> D5=R     conf:(0.97) 

 1  4  5 

    5. D1=N D2=N D3=N D4=R  ==> D5=R    conf:(1) 

 1  2  3  4  5 

   6. D1=N D2=N D4=P  ==> D5=P    conf:(1) 

 1  2  4  5 

   7. D2=N D3=R D4=N  ==> D5=N     conf:(1) 

 2  4  3  5 

   8. D1=N D3=N D4=R  ==> D5=R     conf:(0.97) 

 1  3  4  5 

   9. D2=N D3=R  ==> D5=N     conf:(0.97) 

 2  3  5 

   10. D1=N D2=N D3=N D4=N  ==> D5=N     conf:(0.93) 

 1  2  3  4  5 

    11. D2=N D4=N  ==> D5=N     conf:(0.93) 

 2  4  5 
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 21 ( )

  12. D2=N D3=N D4=R  ==> D5=R    conf:(1) 

 2  3  4  5 

   13. D2=N D3=N D=R  ==> D5=R    conf:(0.98) 

  2 3  4  5 

    14. D1=N D3=N D4=R  ==> D5=R     conf:(0.98) 

  1  3  4  5 

    15. D3=N D4=N  ==> D5=N     conf:(0.95) 

  3  4  5 

4.2

 4.2.1 

 4  22 

 22

1 D3In1=N D4In1=N  ==> D1In1=N     conf:(0.94) 

  3  4  1 

D2In1=N D4In1=N ==> D1In1=N     conf:(0.93)

  2  4  1 

D2In1=N D3In1=N  ==> D1In1=N     conf:(0.91)

  2  3  1 

D3In1=N D4In1=N D5In1=N  ==> D1In1=N    conf:(0.94) 

  3  4  5  1 

D4In1=N D5In1=N  ==> D1In1=N     conf:(0.93) 

  4  5  1 

D2In1=N D4In1=N  ==> D1In1=N     conf:(0.93) 

  2  4  1 
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 22 ( )

2 D3In2=P D4In2=R ==> D1In2=P     conf:(1) 

  3  4  1

D3In2=P  ==> D1In2=P     conf:(0.97) 

 1 

D3In2=N D4In2=N  ==> D1In2=N     conf:(0.95) 

  3  4  1 

D3In2=N D4In2=N D5In2=N  ==> D1In2=N    conf:(0.94) 

  3  4  5  1 

D4In2=N D5In2=N  ==> D1In2=N     conf:(0.93) 

  4  5  1 

D2In2=N D4In2=N  ==> D1In2=N     conf:(0.93) 

  2  4  1 

3 D3In3=P D4In3=R ==> D1In3=P     conf:(1) 

  3  4  1

D3In3=P  ==> D1In3=P     conf:(0.97) 

 1 

D3In3=N D4In3=N  ==> D1In3=N     conf:(0.95) 

  3  4  1 

D3In3=N D4In3=N D5In3=N  ==> D1In3=N     conf:(0.95) 

  3  4  5  1 

D1In3=N D4In3=R  ==> D3In3=R     conf:(0.91) 

   1  4  1 

4 D2In4=N D4In4=N  ==> D1In4=N     conf:(0.96) 

  2  4  1 

D3In4=N D4In4=N D5In4=N  ==> D1In4=N     conf:(0.95) 

  3  4  5  1 
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 22 ( )

 D2In4=N D4In4=N D5In4=N  ==> D1In4=N    conf:(0.95) 

  2  4  5  1 

D2In4=N D3In4=N  ==> D1In4=N    conf:(0.93) 

  2  3  1 

D3In4=N D5In4=N ==> D1In4=N     conf:(0.93) 

  3  5  1 

 22  4 

 23 

 23 

 1. D3=N D4=N  ==> D1=N     conf:(0.95) 

  3  4  1 

 2. D2=N D4=N ==> D1=N     conf:(0.93)

  2  4  1 

 3. D2=N D3=N  ==> D1=N     conf:(0.91)

  2  3  1 

 4. D3=N D4=N D5=N  ==> D1=N    conf:(0.95) 

  3  4  5  1 

 5. D4=N D5=N  ==> D1=N     conf:(0.93) 

  4  5  1 

 6. D3=P D4=R ==> D1=P     conf:(1) 

  3  4  1

 7. D3=P  ==> D1=P     conf:(0.97) 

 1 

 8. D1=N D4=R  ==> D3=R     conf:(0.91) 

   1  4  1 
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 23 ( )

 9. D3=N D4=N D5=N  ==> D1=N     conf:(0.95) 

  3  4  5  1 

 10. D2=N D4=N D5=N  ==> D1=N    conf:(0.95) 

  2  4  5  1 

 11. D3=N D5=N ==> D1=N     conf:(0.93) 

  3  5  1 

 4.2.2 /

 4  24 

 24 /

1 D1In1=R D3In1=N  ==> D2In1=N     conf:(0.96) 

  1  3  2 

D3In1=N D4In1=N  ==> D2In1=N     conf:(0.96) 

  3  4  2 

D1In1=N D3In1=N D4In1=N  ==> D2In1=N     conf:(0.96) 

  1  3  4  2 

D3In1=N D4In1=N D5In1=N  ==> D2In1=N     conf:(0.96) 

  3  4  5  2 

D1In1=N D3In1=N D4In1=N D5In1=N  ==> D2In1=N     conf:(0.95) 

  1  2  3  4  2 

D4In1=N D5In1=N  ==> D2In1=N     conf:(0.94) 

  4  5  2 

D1In1=N D4In1=N D5In1=N  ==> D2In1=N     conf:(0.94)

 1   4  5  2 

D1In1=N D4In1=R  ==> D2In1=R    conf:(0.91) 

  1  4  2 
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 24 ( )

2 D4In2=N D5In2=N  ==> D2In2=N     conf:(0.94) 

  4  5  2 

D1In2=N D4In2=N D5In2=N  ==> D2In2=N     conf:(0.94)

 1   4  5  2 

D4In2=N D5In2=N  ==> D2In2=N     conf:(0.93) 

  4  5  2 

D1In2=N D4In2=R  ==> D2In2=R    conf:(0.91) 

  1  4  2 

3 D1In3=N D3In3=N D4In3=N  ==> D2In3=N     conf:(0.96) 

  1  3  4  2 

D3In3=N D4In3=N D5In3=N  ==> D2In3=N     conf:(0.96) 

  3  4  5  2 

D3In3=N D4In3=N  ==> D2In3=N    conf:(0.96)

  3  4  2 

D1In3=N D3In3=N D4In3=N  ==> D2In3=N    conf:(0.95) 

  1  3  4  2 

D1In3=N D3In3=N D4In3=N D5In3=N ==> D2In3=N     conf:(0.95) 

  1  3  4  5  2 

D4In3=P D5In3=N  ==> D2In3=P     conf:(0.91)

  4  5  2 

4 D3In4=N D4In4=N ==> D2In4=N     conf:(0.96) 

  3  4  2 

D1In4=N D3In4=N D5In4=N  ==> D2In4=N     conf:(0.94) 

  1  3  5  2 

D3In4=N D5In4=N  ==> D2In4=N     conf:(0.94) 

  3  5  2 

D1In4=N D3In4=N  ==> D2In4=N     conf:(0.94) 

  1  3  2 
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 24  4 

/

 25 

 25 /

   1. D1=R D3=N ==> D2=N     conf(0.96) 

  1  3  2 

   2. D3=N D4=N  ==> D2=N     conf:(0.96) 

  3  4  2 

   3. D1=N D3=N D4=N  ==> D2=N     conf:(0.96) 

  1  3  4  2 

   4. D3=N D4=N D5=N  ==> D2=N     conf:(0.96) 

  3  4  5  2 

   5. D1=N D3=N D4=N D5=N  ==> D2=N     conf:(0.95) 

  1  2  3  4  2 

   6. D4=N D5=N  ==> D2=N     conf:(0.94) 

  4  5  2 

   7. D1=N D4=N D5=N  ==> D2=N     conf:(0.94)

 1   4  5  2 

   8. D1=N D4=R  ==> D2=R    conf:(0.91) 

  1  4  2 

   9. D4=N D5=N  ==> D2=N     conf:(0.93) 

  4  5  2 

  10. D1=N D3=N D4=N D5=N ==> D2=N     conf:(0.95) 

  1  3  4  5  2 

  11. D4=P D5=N  ==> D2=P     conf:(0.91)

  4  5  2 
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 4.2.3 

 4  26 

 26

1 D1In1=N D2In1=N D4In1=N D5In1=N  ==> D3In1=N     conf:(0.92)

  1  2  4  5  3 

D1In1=N D2In1=N D4In1=N  ==> D3In1=N     conf:(0.92)

  1  2  4  3 

D2In1=N D4In1=N  ==> D3In1=N     conf:(0.91) 

   2  4  3 

D1In1=N D4In1=N D5In1=N ==> D3In1=N     conf:(0.91) 

  1  4  5  3 

D2In1=N D4In1=N D5In1=N ==> D3In1=N    conf:(0.91)

   2  4  5  3 

D2In1=N D4In1=N  ==> D3In1=N    conf:(0.91) 

   2  4  3 

D1In1=N D4In1=N  ==> D3In1=N    conf:(0.91) 

   1  4  3 

2 D2In2=N D4In2=N  ==> D3In2=N     conf:(0.91) 

   2  4  3 

D1In2=N D4In2=N D5In2=N ==> D3In2=N     conf:(0.91) 

  1  4  5  3 

D2In2=N D4In2=N D5In2=N ==> D3In2=N    conf:(0.91)

   2  4  5  3 

D2In2=N D4In2=N  ==> D3In2=N    conf:(0.91) 

   2  4  3 

D1In2=N D4In2=N  ==> D3In2=N    conf:(0.91) 

   1  4  3 
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 26 ( )

3 D2In3=N D4In3=R  ==> D3In3=R     conf:(0.92) 

   2  4  3 

D1In3=N D4In3=R D5In3=N  ==> D3In3=R    conf:(0.91)

   1  5  4  3 

D1In3=N D4In3=N D5In3=N ==> D3In3=N     conf:(0.91) 

  1  4  5  3 

D2In3=N D4In3=N D5In3=N ==> D3In3=N    conf:(0.91)

   2  4  5  3 

D2In3=N D4In3=N  ==> D3In3=N    conf:(0.91) 

   2  4  3 

4 D2In4=N D4In4=N D5In4=N  ==> D3In4=N    conf:(0.92) 

  2  4  5  3 

D2In4=N D4In4=N  ==> D3In4=N     conf:(0.91) 

  2  4  3 

D1In4=N D4In4=N D5In4=N  ==> D3In4=N     conf:(0.91) 

  1  4  5  3 

D1In4=N D4In4=R D5In4=N  ==> D3In4=R    conf:(0.91)

   1  5  4  3 

D1In4=N D4In4=N D5In4=N ==> D3In4=N     conf:(0.91) 

  1  4  5  3 

D1In4=N D4In4=N  ==> D3In4=N    conf:(0.91) 

   1  4  3 

 26  4 

 27 
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 27

1. D1=N D2=N D4=N D5=N  ==> D3=N     conf:(0.92)

  1  2  4  5  3 

 2. D1=N D2=N D4=N  ==> D3=N     conf:(0.92)

  1  2  4  3 

 3. D2=N D4=N  ==> D3=N     conf:(0.91) 

   2  4  3 

 4. D1=N D4=N D5=N ==> D3=N     conf:(0.91) 

  1  4  5  3 

 5. D2=N D4=N D5=N ==> D3=N    conf:(0.91) 

   2  4  5  3 

 6. D1=N D4=N  ==> D3=N    conf:(0.91) 

   1  4  3 

 7. D2=N D4=R  ==> D3=R     conf:(0.92) 

   2  4  3 

 8. D1=N D4=R D5=N  ==> D3=R    conf:(0.91)

   1  5  4  3 

 9. D2=N D4=N D5=N  ==> D3=N    conf:(0.92) 

  2  4  5  3 

 4.2.4 

4.2.5

 4  28 
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 28

1 D2In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  2  4  5 

D3In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  3  4  5 

D1In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  1  4  5 

D2In1=N D3In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  2  3  4  5 

D1In1=N D2In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  1  2  4  5 

D1In1=N D3In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  1  3  4  5 

D1In1=N D2In1=N D3In1=N D4In1=R  ==> D5In1=R     conf:(0.97) 

  1  2  4  5 

D3In1=N D4In1=N  ==> D5In1=N     conf:(0.94) 

  3  4  5 

D1In1=N D2In1=N D3In1=N  ==> D5In1=N     conf:(0.94) 

  1  2  3  5 

D1In1=N D3In1=N D4In1=N  ==> D5In1=N     conf:(0.94) 

  1  3  4  5 

D1In1=N D4In1=N  ==> D5In1=N     conf:(0.94) 

  1  4  5 

2 D3In2=R D4In2=N  ==> D5In2=N     conf:(1) 

   3  4  5 

D3In2=N D4In2=R  ==> D5In2=R     conf:(0.97) 

  3  4  5 
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 28 ( )

 D1In2=N D3In2=N D4In2=R  ==> D5In2=R     conf:(0.97) 

  1  3  4  5 

D2In2=N D3In2=R  ==> D5In2=N     conf:(0.97) 

  2  3  5 

D2In2=N D3In2=N D4In2=R  ==> D5In2=R     conf:(0.97) 

  2  3  4  5 

3 D2In3=N D3In3=N D4In3=R  ==> D5In3=R     conf:(1) 

  2  3  4  5 

D1In3=N D2In3=N D4In3=R  ==> D5In3=R     conf:(1) 

  1  2  4  5 

D1In3=N D2In3=N D3In3=N D4In3=R  ==> D5In3=R     conf:(1) 

  1  2  3  4

5

4 D2In4=N D4In4=R  ==> D5In4=R     conf:(0.97) 

  2  4  5 

D1In4=N D4In4=R  ==> D5In4=R     conf:(0.97) 

  1  4  5 

D2In4=N D3In4=N  ==> D5In4=N     conf:(0.97) 

  2  3  5 

D1In4=N D2In4=N D3In4=N D4In4=N  ==> D5In4=N     conf:(0.97) 

  1  2  3  4  5 

D1In4=N D2In4=N D4In4=R  ==> D5In4=R     conf:(0.96) 

  1  2  4  5 

D1In4=N D3In4=N  ==> D5In4=N     conf:(0.96) 

  1  3  5 

D3In4=N D4In4=N  ==> D5In4=N     conf:(0.96) 

  3  4  5 
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 28  4 

 29 

 29

   1. D2=N D4=R  ==> D5=R     conf:(0.97) 

  2  4  5 

   2. D3=N D4=R  ==> D5=R     conf:(0.97) 

  3  4  5 

   3. D1=N D4=R  ==> D5=R     conf:(0.97) 

  1  4  5 

   4. D2=N D3=N D4=R  ==> D5=R     conf:(0.97) 

  2  3  4  5 

   5. D1=N D2=N D4=R  ==> D5=R     conf:(0.97) 

  1  2  4  5 

   6. D1=N D3=N D4=R  ==> D5=R     conf:(0.97) 

  1  3  4  5 

   7. D1=N D2=N D3=N D4=R  ==> D5=R     conf:(0.97) 

  1  2  4  5 

   8. D3=N D4=N  ==> D5=N     conf:(1) 

  3  4  5 

   9. D1=N D2=N D3=N  ==> D5=N     conf:(0.94) 

  1  2  3  5 

   10. D1=N D3=N D4=N  ==> D5=N     conf:(0.94) 

  1  3  4  5 

   11. D1=N D4=N  ==> D5=N     conf:(0.94) 

  1  4  5 
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 29 ( )

   12. D2=N D3=R  ==> D5=N     conf:(0.97) 

  2  3  5 

   13. D1=N D2=N D3=N D4=R  ==> D5=R     conf:(1) 

  1  2  3  4  5 

   14. D2=N D4=R  ==> D5=R     conf:(0.97) 

  2  4  5 

   15. D1=N D4=R  ==> D5=R     conf:(0.97) 

  1  4  5 

   16. D2=N D3=N  ==> D5=N     conf:(0.97) 

  2  3  5 

   17. D1=N D2=N D3=N D4=N  ==> D5=N     conf:(0.97) 

   1  2  3  4  5 

4.3

 4.3.1 

 4  30 

 30

1 D3In1=N D4In1=N 339 ==> D1In1=N 320    conf:(0.94) 

  3  4  1 

D2In1=N D3In1=N D4In1=N 324 ==> D1In1=N 305    conf:(0.94) 

  2  3  4  1 

D2In1=N D3In1=N D4In1=N D5In1=N 304 ==> D1In1=N 285    conf:(0.94)

 2  3  4  5  1 

D4In1=N D5In1=N 354 ==> D1In1=N 329    conf:(0.93) 

  4  5  1 
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 31 ( )

 D2In1=N D3In1=N 416 ==> D1In1=N 380    conf:(0.91) 

  2  3  1 

D2In1=N D5In1=N 436 ==> D1In1=N 396    conf:(0.91) 

  2  5  1 

2 D4In2=N D5In2=N 354 ==> D1In2=N 329    conf:(0.93) 

  4  5  1 

D2In2=N D3In2=N 416 ==> D1In2=N 380    conf:(0.91) 

  2  3  1 

D2In2=N D5In2=N 436 ==> D1In2=N 396    conf:(0.91) 

  2  5  1 

D2In2=N D5In2=N 434 ==> D1In2=N 393    conf:(0.91) 

  2  5  1 

3 D2In3=N D3In3=N D4In3=N D5In3=N 306 ==> D1In3=N 294    conf:(0.96) 

  2  3  4  5  1 

D3In3=P D5In3=N 28 ==> D1In3=R 27    conf:(0.96) 

  3  5  1 

D4In3=N D5In3=N 342 ==> D1In3=N 319    conf:(0.93) 

  4  5  1 

D2In3=N D3In3=P 27 ==> D1In3=R 26    conf:(0.96) 

  2  3  1 

D2In3=N D4In3=N D5In3=N 324 ==> D1In3=N 302    conf:(0.93) 

  2  4  5  1 

D2In3=N D3In3=N 416 ==> D1In3=N 380    conf:(0.91) 

  2  3  1 

D2In3=N D5In3=N 436 ==> D1In3=N 396    conf:(0.91) 

  2  5  1 

D2In3=N D5In3=N 434 ==> D1In3=N 393    conf:(0.91) 

  2  5  1 
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 30 ( )

4 D2In4=N D3In4=N D4In4=N D5In4=N 306 ==> D1In4=N 294    conf:(0.96) 

  2  3  4  5  1 

D3In4=N D4In4=N 335 ==> D1In4=N 321    conf:(0.96) 

  3  4  1 

D3In4=N D4In4=N D5In4=N 320 ==> D1In4=N 306    conf:(0.96) 

  3  4  5  1 

D2In4=N D4In4=N D5In4=N 324 ==> D1In4=N 302    conf:(0.93) 

  2  4  5  1 

D2In4=N D3In4=N 416 ==> D1In4=N 380    conf:(0.91) 

  2  3  1 

D2In4=N D5In4=N 436 ==> D1In4=N 396    conf:(0.91) 

  2  5  1 

 30  4 

 31 

 31

1. D3=N D4=N  ==> D1=N     conf:(0.94) 

  3  4  1 

2. D2=N D3=N D4=N ==> D1=N     conf:(0.96) 

  2  3  4  1 

3. D2=N D3=N D4=N D5=N  ==> D1=N     conf:(0.94)

 2  3  4  5  1 

4. D4=N D5=N  ==> D1=N     conf:(0.93) 

  4  5  1 
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 31 ( )

5. D2=N D3=N  ==> D1=N     conf:(0.91) 

  2  3  1 

6. D2=N D5=N  ==> D1=N   conf:(0.91) 

  2  5  1 

7. D3=P D5=N  ==> D1=R     conf:(0.96) 

  3  5  1 

8. D2=N D3=P  ==> D1=R     conf:(0.96) 

  2  3  1 

11. D2=N D4=N D5=N  ==> D1=N    conf:(0.93) 

  2  4  5  1 

14. D3=N D4=N D5=N  ==> D1=N    conf:(0.96) 

  3  4  5  1 

 4.3.2 /

 4  32

 32 /

1 D1In1=R D3In1=N 27 ==> D2In1=R 26    conf:(0.96) 

  1  3  2 

D3In1=N D4In1=N 339 ==> D2In1=N 324    conf:(0.96) 

  3  4  2 

D1In1=N D3In1=N D4In1=N 320 ==> D2In1=N 305    conf:(0.95) 

  1  3  4  2 

D3In1=N D4In1=N D5In1=N 319 ==> D2In1=N 304    conf:(0.95) 

  3  4  5  2 
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 32 ( )

 D1In1=N D3In1=N D4In1=N D5In1=N 300 ==> D2In1=N 285    conf:(0.95) 

  1   3  4  5  2 

D4In1=N D5In1=N 354 ==> D2In1=N 333    conf:(0.94) 

  1  5  2 

D4In1=P D5In1=N 31 ==> D2In1=P 29    conf:(0.94) 

  4  5  2 

2 D1In2=R D3In2=N 29 ==> D2In2=N 28    conf:(0.97) 

  1  3  2 

D3In2=N D4In2=N 326 ==> D2In2=N 311    conf:(0.95) 

  3  4  2 

D3In2=N D4In2=N D5In2=N 310 ==> D2In2=N 295    conf:(0.95) 

  3  4  5  2 

D1In2=N D3In2=N D4In2=N 307 ==> D2In2=N 292    conf:(0.95) 

  1  3  4  2 

D4In2=N D5In2=N 354 ==> D2In2=N 333    conf:(0.94) 

  1  5  2 

D4In2=P D5In2=N 31 ==> D2In2=P 29    conf:(0.94) 

  4  5  2 

D4In2=P D5In2=N 31 ==> D2In2=P 28    conf:(0.9) 

  4  5  2 

3 D3In3=N D4In3=N 327 ==> D2In3=N 315    conf:(0.96) 

  3  4  2 

D1In3=N D3In3=N D4In3=N D5In3=N 281 ==> D2In3=N 270    conf:(0.96) 

  1  3  4  5  2 

D3In3=N D4In3=N D5In3=N 300 ==> D2In3=N 288    conf:(0.96) 

  3  4  5  2 

D4In3=N D5In3=N 354 ==> D2In3=N 333    conf:(0.94) 

  1  5  2 
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 32 ( )

 D4In3=P D5In3=N 31 ==> D2In3=P 29    conf:(0.94) 

  4  5  2 

4 D1In4=N D3In4=N D4In4=N D5In4=N 306 ==> D2In4=N 294    conf:(0.96) 

  1  3  4  5  2 

D1In4=N D3In4=N D4In4=N 321 ==> D2In4=N 307    conf:(0.96) 

  1  3  4  2 

D3In4=N D4In4=N D5In4=N 320 ==> D2In4=N 306    conf:(0.96) 

  3  4  5  2 

D1In4=N D3In4=N D4In4=N 307 ==> D2In4=N 292    conf:(0.95) 

  1  3  4  2 

D4In4=N D5In4=N 354 ==> D2In4=N 333    conf:(0.94) 

  1  5  2 

D4In4=P D5In4=N 31 ==> D2In4=P 29    conf:(0.94) 

  4  5  2 

D4In4=P D5In4=N 31 ==> D2In4=P 28    conf:(0.9) 

  4  5  2 

 32  4 

/

 33 

 33 /

1. D1=R D3=N  ==> D2=R     conf:(0.97) 

  1  3  2 

2. D3=N D4=N 339 ==> D2=N     conf:(0.96) 

  3  4  2 
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 33 ( )

3. D1=N D3=N D4=N  ==> D2=N    conf:(0.95) 

  1  3  4  2 

4. D3=N D4=N D5=N  ==> D2=N    conf:(0.96) 

  3  4  5  2 

5. D1=N D3=N D4=N D5=N ==> D2=N    conf:(0.96) 

  1   3  4  5  2 

6. D4=N D5=N  ==> D2=N     conf:(0.94) 

  1  5  2 

7. D4=P D5=N  ==> D2=P    conf:(0.94) 

  4  5  2 

8. D3=N D4=N  ==> D2=N    conf:(0.96) 

  3  4  2 

9. D4=P D5=N  ==> D2=P    conf:(0.9) 

  4  5  2 

 4.3.3 

 4  34 

 34

1 D1In1=N D2In1=N D4In1=N D5In1=N 309 ==> D3In1=N 285    conf:(0.92) 

  1  2  4  5  3 

D1In1=N D2In1=N D4In1=N 331 ==> D3In1=N 305    conf:(0.92) 

  1  2  4  3 

D2In1=N D4In1=N D5In1=N 333 ==> D3In1=N 304    conf:(0.91) 

  2  4  5  3 

D2In1=N D4In1=N 355 ==> D3In1=N 324    conf:(0.91) 

  2  4  3 
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 34 ( )

 D1In1=N D4In1=N D5In1=N 329 ==> D3In1=N 300    conf:(0.91) 

  1   4  5  3 

D1In1=N D2In1=N 420 ==> D3In1=N 380    conf:(0.9) 

  1  2  3 

D4In1=N D5In1=N 354 ==> D3In1=N 319    conf:(0.9) 

  4  5  3 

2 D1In2=N D2In2=N D4In2=N 331 ==> D3In2=N 305    conf:(0.92) 

  1  2  4  3 

D1In2=N D2In2=N D4In2=N D5In2=N 302 ==> D3In2=N 276    conf:(0.91) 

  1  2  4  5  3 

D2In2=N D4In2=N D5In2=N 333 ==> D3In2=N 304    conf:(0.91) 

  2  4  5  3 

D2In2=N D4In2=N 355 ==> D3In2=N 324    conf:(0.91) 

  2  4  3 

D1In2=N D4In2=N D5In2=N 329 ==> D3In2=N 300    conf:(0.91) 

  1   4  5  3 

3 D2In3=N D4In3=R D5In3=N 84 ==> D3In3=R 77    conf:(0.92)

  1  5  4  3 

D2In3=N D4In3=R 85 ==> D3In3=R 77    conf:(0.91) 

  2  4  3 

D2In3=N D4In3=N D5In3=N 333 ==> D3In3=N 304    conf:(0.91) 

  2  4  5  3 

D2In3=N D4In3=N 355 ==> D3In3=N 324    conf:(0.91) 

  2  4  3 

D1In3=N D4In3=N D5In3=N 329 ==> D3In3=N 300    conf:(0.91) 

  1   4  5  3 

D4In3=R D5In3=N 90 ==> D3In3=R 81    conf:(0.9) 

  5  4  3 
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 34 ( )

4 D2In4=N D4In4=N D5In4=N 337 ==> D3In4=N 306    conf:(0.91) 

 2  4  5  3 

D2In4=N D4In4=R 85 ==> D3In4=R 77    conf:(0.91) 

  2  4  3 

D2In4=N D4In4=N D5In4=N 333 ==> D3In4=N 304    conf:(0.91) 

  2  4  5  3 

D2In4=N D4In4=N 355 ==> D3In4=N 324    conf:(0.91) 

  2  4  3 

D1In4=N D4In4=N D5In4=N 329 ==> D3In4=N 300    conf:(0.91) 

  1   4  5  3 

D1In4=N D2In4=N D4In4=N 340 ==> D3In4=N 307    conf:(0.9) 

  1  2  4  3 

D1In4=N D4In4=N D5In4=N 339 ==> D3In4=N 306    conf:(0.9) 

  1  4  5  3 

 34  4 

 35 

 35 

1. D1=N D2=N D4=N D5=N  ==> D3=N    conf:(0.92) 

  1  2  4  5  3 

2. D1=N D2=N D4=N ==> D3=N     conf:(0.92) 

  1  2  4  3 

3. D2=N D4=N D5=N  ==> D3=N    conf:(0.91) 

  2  4  5  3 
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 35 ( )

4. D2=N D4=N  ==> D3=N     conf:(0.91) 

  2  4  3 

5. D1=N D4=N D5=N  ==> D3=N  conf:(0.91) 

  1   4  5  3 

6. D1=N D2=N  ==> D3=N     conf:(0.9) 

  1  2  3 

7. D4=N D5=N  ==> D3=N     conf:(0.9) 

  4  5  3 

8. D2=N D4=R D5=N  ==> D3=R     conf:(0.92)

  1  5  4  3 

9. D2=N D4=R ==> D3=R    conf:(0.91) 

  2  4  3 

10. D4=R D5=N  ==> D3=R     conf:(0.9) 

  5  4  3 

 4.3.4 

 4.3.5 

 4  36 

 36

1 D2In1=N D3In1=N D4In1=R 67 ==> D5In1=R 65    conf:(0.97) 

  2  3  4  5 

D1In1=N D2In1=N D4In1=R 66 ==> D5In1=R 64    conf:(0.97) 

  1  2  4  5 
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 36 ( )

 D1In1=N D3In1=N D4In1=R 65 ==> D5In1=R 63    conf:(0.97) 

  1  3  4  5 

D1In1=N D2In1=N D3In1=N D4In1=R 58 ==> D5In1=R 56    conf:(0.97) 

 1  2  3 4  5

D1In1=N D2In1=N 420 ==> D5In1=N 396    conf:(0.94) 

  1  2  5

D2In1=N D3In1=N D4In1=N 324 ==> D5In1=N 304    conf:(0.94) 

  1  3  4  5

D1In1=N D2In1=N D3In1=N 380 ==> D5In1=N 358    conf:(0.94) 

  1  2  3  5

2 D3In2=R D4In2=N 29 ==> D5In2=N 29    conf:(1) 

   3  4  5

D2In2=N D3In2=R D4In2=N 25 ==> D5In2=N 25    conf:(1) 

  2  4  3  5

D3In2=N D4In2=R 77 ==> D5In2=R 75    conf:(0.97) 

   3  4  5 

D2In2=N D3In2=R 35 ==> D5In2=N 34    conf:(0.97) 

  2  3  5 

D1In2=N D3In2=N D4In2=R 68 ==> D5In2=R 66    conf:(0.97) 

  2  3  4  5 

3 D1In3=P 26 ==> D5In3=R 26    conf:(1) 

  1  5 

D4In3=R 91 ==> D5In3=R 90    conf:(0.99) 

  4  5 

D2In3=N D4In3=R 85 ==> D5In3=R 84    conf:(0.99) 

  2  4  5 

D3In3=N D4In3=R 77 ==> D5In3=R 75    conf:(0.97) 

   3  4  5 
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 36 ( )

 D2In3=N D3In3=R 35 ==> D5In3=N 34    conf:(0.97) 

  2  3  5 

4 D1In4=N D2In4=N D4In4=R 58 ==> D5In4=R 56    conf:(0.97) 

  1  2  4  5 

D1In4=N D3In4=N D4In4=N 319 ==> D5In4=N 307    conf:(0.96) 

  1  3  4  5 

D1In4=N D2In4=N D3In4=N 372 ==> D5In4=N 358    conf:(0.96) 

  1  2  3  5 

D1In4=N D3In4=N D4In4=P 26 ==> D5In4=P 25    conf:(0.96) 

  1  3  4  5 

D2In4=N D3In4=N D4In4=N 319 ==> D5In4=N 306    conf:(0.96) 

  2  3  4  5 

D1In4=N D2In4=N 420 ==> D5In4=N 396    conf:(0.94) 

  1  2  5

D2In4=N D3In4=N D4In4=N 324 ==> D5In4=N 304    conf:(0.94) 

  1  3  4  5

D1In4=N D2In4=N D3In4=N 380 ==> D5In4=N 358    conf:(0.94) 

  1  2  3  5

 36  4 

37
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 37

1. D2=N D3=N D4=R  ==> D5=R    conf:(0.97) 

  2  3  4  5 

2. D1=N D2=N D4=R ==> D5=R    conf:(0.97) 

  1  2  4  5 

3. D1=N D3=N D4=R  ==> D5=R     conf:(0.97) 

  1  3  4  5 

4. D1=N D2=N D3=N D4=R  ==> D5=R    conf:(0.97) 

  1  2  3  4  5 

5. D1=N D2=N  ==> D5=N     conf:(0.94) 

  1  2  5

6. D2=N D3=N D4=N ==> D5=N     conf:(0.94) 

  1  3  4  5

7. D1=N D2=N D3=N  ==> D5=N     conf:(0.94) 

  1  2  3  5

8. D3=R D4=N  ==> D5=N     conf:(1) 

   3  4  5

9. D2=N D3=R D4=N  ==> D5=N     conf:(1) 

  2  4  3  5

10. D3=N D4=R  ==> D5=R   conf:(0.97) 

   3  4  5 

11. D2=N D3=R  ==> D5=N     conf:(0.97) 

  2  3  5 

12. D1=N D3=N D4=R  ==> D5=R     conf:(0.97) 

  2  3  4  5 

13. D1=P  ==> D5=R     conf:(1) 

  1  5 
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 37 ( )

 14. D4=R  ==> D5=R    conf:(0.99) 

  4  5 

 15. D2=N D4=R  ==> D5=R     conf:(0.99) 

  2  4  5 

 (  1  ,  2 / ,  3

,  4 ,  5

)

1.

 1 

 2,3,4,5  1 

 4  1 

 3  1 

 2 /

 1,3,4,5  2 

 1  2 

 4  2 

 3

 1,2,4,5  3 

 4  3 

 4

 5

 1,2,3,4  5 

 4  5 

2.

 1 

 2,3,4,5  1 
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 4  1 

 3  1 

 2 /

 1,3,4,5  2 

 4  2 

 3

 1,2,4,5  3 

 4  3 

 4

 5

 1,2,3,4  5 

 4  5 

3.

 1 

 2,3,4,5  1 

 4  1 

 3  1 

 2 /

 1,3,4,5  2 

 1  2 

 4  2 

 3

 1,2,4,5  3 

 4  3 

 4

 5

 1,2,3,4  5 

 4  5 

 1  5 
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5.

 2 

5.1

 6-7 

 6 

 7 
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 1   50  2   50 

 3   100 

 97.6% 

5.2  24 

6.

. . .1 – .3  24 ,  2 

 38

 38 

1.  4.88 

2.  4.12 

3.  4.75 

4.  4.31 

5.  4.25 

 5  0 

7.

 95.4%
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8.

,

/

/



 5 

 1   

The Strength and Difficulties Questionnaire : SDQ , 

 2  

 The Strengths and Difficulties Questionnaire : SDQ 

 3  

 4   

 5 

 97.6% 

95.4%

77
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1)  The Strengths and Difficulties Questionnaire : SDQ 

 3 (

 1-3)  4 (  4-6) 

2)  – 

 500 

WEKA  Web Application 
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 3 

1.  ( )

2.  The Strength and Difficulties Questionnaire : SDQ 

3.

1.

1.1  s_data  30 

  39 

S_Id Varchar 6  PK 

s_personid  Varchar 13 

s_title  Char 2  FK 

s_fname  Varchar 30 

s_lname  Varchar 30 

s_birthday Date - 

s_add1  Varchar 7 

s_add2  Varchar 5 

s_add3 Varchar 5  FK 

s_add4  Varchar 5  FK 

s_add5  Varchar 5  FK 

S_Zipcode Varchar 5 

S-Tel Varchar 10 

s_father_fname  Varchar 30 

s_father_lname  Varchar 30 

s_mom_fname Varchar 30 

s_mom_lname Varchar 30 
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1.2  tbl_title  31 

  40

em_moth_id  Char 1  PK 

em_moth_name  Varchar 7 

1.3  loc_amphur  32 

  41

amp_id  Varchar 6  PK 

amp_name Varchar 50 

prov_id  Varchar 6  FK 

1.4  loc_tumbol  33 

  42

tumbol_id  Varchar 6  PK 

tumbol_name Varchar 50 

prov_id  Varchar 6  FK 

amp_id  Varchar 6  FK 
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1.5  loc_Province  34 

  43

prov_id  Varchar 6  PK 

prov_name Varchar 50 

zone_id  Varchar 6 Zone  

2.  The Strength and Difficulties Questionnaire : SDQ 

2.1  SdqStu  35 

  44  SDQ 

Stu_Id Integer 5  PK,FK 

SdqDay  Date 6  PK 

SdqStu_D1 Char 2  1  

SdqStu_D2 Char 2  2  

SdqStu_D3 Char 2  3  

SdqStu_D4 Char 2  4  

SdqStu_D5 Char 2  5  
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2.2  SdqTeach  36 

  45  SDQ 

Stu_Id Integer 5  PK,FK 

SdqDay  Date 6  PK 

SdqTeach_D1 Char 2  1  

SdqTeach_D2 Char 2  2  

SdqTeach_D3 Char 2  3  

SdqTeach_D4 Char 2  4  

SdqTeach_D5 Char 2  5  

2.3  SdqPro  37 

  46  SDQ 

Stu_Id Integer 5  PK,FK 

SdqDay  Date 6  PK 

SdqPro_D1 Char 2  1  

SdqPro_D2 Char 2  2  

SdqPro_D3 Char 2  3  

SdqPro_D4 Char 2  4  

SdqPro_D5 Char 2  5  
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3.

3.1  StudentD1  38 

  47  1 

StuD1_Id  Integer 5 Auto Number PK 

StuD1_Input Text -  1  

StuD1_Output Text -  1  

StuD1_Conf Double 3 

3.2  StudentD2  39 

  48  2 

StuD2_Id  Integer 5 Auto Number PK 

StuD2_Input Text -  2  

StuD2_Output Text -  2  

StuD2_Conf Double 3 

3.3  StudentD3  40 

  49  3 

StuD3_Id  Integer 5 Auto Number PK 

StuD3_Input Text -  3  

StuD3_Output Text -  3  

StuD3_Conf Double 3 
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3.4  StudentD5  41 

  50  5 

StuD5_Id  integer 5 Auto Number PK 

StuD5_Input Text -  5  

StuD5_Output Text -  5  

StuD5_Conf double 3 

3.5  TeachD1  42 

  51  1 

TeachD1_Id  integer 5 Auto Number PK 

TeachD1_Input Text -  1  

TeachD1_Output Text -  1  

TeachD1_Conf double 3 

3.6  TeachD2  43 

  52  2 

TeachD2_Id  integer 5 Auto Number PK 

TeachD2_Input Text -  2  

TeachD2_Output Text -  2  

TeachD2_Conf double 3 
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3.7  TeachD3  44 

  53  3 

TeachD3_Id  integer 5 Auto Number PK 

TeachD3_Input Text -  3  

TeachD3_Output Text -  3  

TeachD3_Conf double 3 

3.8  TeachD5  45 

  54  5 

TeachD5_Id  integer 5 Auto Number PK 

TeachD5_Input Text -  5  

TeachD5_Output Text -  5  

TeachD5_Conf double 3 

3.9  ProD1  46 

  55  1 

ProD1_Id  Integer 5 Auto Number PK 

ProD1_Input Text -  1  

ProD1_Output Text -  1  

ProD1_Conf Double 3 
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3.10  ProD1  47 

  56  2 

ProD2_Id  Integer 5 Auto Number PK 

ProD2_Input Text -  2  

ProD2_Output Text -  2  

ProD2_Conf double 3 

3.11  ProD3  48 

  57  3 

ProD3_Id  integer 5 Auto Number PK 

ProD3_Input Text -  3  

ProD3_Output Text -  3  

ProD3_Conf double 3 

3.12  ProD5  49 

  58  5 

ProD5_Id  integer 5 Auto Number PK 

ProD5_Input Text -  5  

ProD5_Output Text -  5  

ProD5_Conf double 3 
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 3 

 8

 8 

SDQODBC
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 2 

 SDQ

1.  Login 

Password  2 

 9 

 9 
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  Login  Password  10 

 10 login  Password 

2.

 11 - 12 

 11 
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 12 

     3.  SDQ  SDQ 

 13 - 16 

 13  SDQ 
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 14  SDQ 

 15  SDQ 
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 16  SDQ 

 4. 

 SDQ  SDQ 

 SDQ  SDQ  17 - 20 

 17 
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 18  SDQ 

 19  SDQ 
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 20  SDQ 

5.

 SDQ  SDQ  SDQ

 SDQ  21 - 24 

 21 
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 22  SDQ 

 23  SDQ 
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 24  SDQ 

6.

 SDQ  SDQ 

SDQ  SDQ  25 - 28 

 25 
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 26  SDQ 

 27  SDQ 
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 28  SDQ 

7.

 SDQ 

 click  29 

 29 
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7. About   30 

 30 



 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ค  
แบบสอบถามความพึงพอใจ 
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/

  1 
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                         4. 

           5. 
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    …………………………………………………………………………………….……………… 

5 4 3 2 1 

1.       

2.       

3.       

4.      

5.       
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/ / ……………………………..
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6

1.     

2.     

3.     

4.  (  )    

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.    

17.     

18.     

19.     

20.   ( , , )    

21.     

22.     

23.     

24.     

25.     



108

  ( SDQ )  ( /  )

-  ( / . ./ / . .)……………………………………. ….. …………

/ / ……………………………..

  X 

6

1.     

2.     

3.     

4.    ( , , , )    

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.

17.     

18.     

19.     

20.     ( , , )    

21.     

22.     

23.     

24.     

25.     



 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก จ  
ผลงานทางวิชาการ 

 
 
 



110

Predict Student Behavior by Data Mining Technique

1
,

2

,

, , . , .  73000

Email : phatarapon@yahoo.com
1
, sunee.po@gmail.com

2

 Association rule discovery  

The Strengths 

and Difficulties Questionnaire : SDQ

 Association rule discovery  

 - ,

ABSTRACT

The research demonstrated  an  alternative to 

the prediction of students’ behaviors by means of  data 

mining  technique with  the concentration on  the 

association rule discovery as an instrument to analyze 

the independent variables involving  the prediction. The 

data were collected by the Strengths and Difficulties 

Questionnaire : SDQ construct by the WEKA program. 

The research findings revealed the high caliber of the 

association rule discovery technique in not only 

determining the important prediction variable of the 

students’s behaviors but also generating the result with 

the high prediction accuracy. Moreover, This developed 

model contributed means both to discover important 

variables affecting students’s behaviors as well as to 

resolve the defects due the employment of the statistical 

means.

Keyword – Data mining, Students’s Behaviors 

1.
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 The Strengths and Difficulties 

Questionnaire : SDQ [6] 

 3 

 [7,8] 

2.

1.

2.

3.

 Association rule discovery  

 [1,2,3,4,5] 

        3.1

 1.  (Data Selection) 

 2.  (Data Preprocessing) 

 3.  (Data 

Transformation)

 4. (Data Mining) 

 5. 

(Interpretation and Evaluation) 

3.2  (Association Rule)
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 Market Basket Analysis [8]  

(Item)  Transaction 

 Transaction 

3.3 The Strengths and Difficulties Questionnaire : 

SDQ

             SDQ (The Strengths and Difficulties 

Questionnaire)  CBCL 

 Robert Goodman 

 25 

 5 

 (conduct problem)  

(hyperactivity)  (emotional problem)  

 (peer problem) 

 (prosocial behavior) 

[6] SDQ 

. . 2543 

 1-3 

   11-16  5,780  (  2,808  2,972

)

(reliability)  (internal 

consistency)  

(equivalent)  SDQ  3 

( )  (cut 

off  point)  

(strengths)

 Robert Goodman ( . . 1994) 

 25 

 (parent)  (teacher)  (self-

report)   (

 4-16 )

 (  11-16 )

 “ ”

“ ”

 “

”  “

”

 25  SDQ items 

 5  (

5 )  4 

 Goodman  cut-off point  Clinical 

Range  90 

4.
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, ,

 [1] 

 [2] 

 Data Classification 

 Data Classification 

 Suffix array 

 2 

 Data Classification 

 (Decision Tree) 

SDQ

 5-15  7,984 

 Robert Goodman ( . . 2000)  SDQ 

 3  sensitivity 63.3% (95% CI 59.7-

66.9%). Specificity 94.65 (94.1-95.1%), positive 

predictive value 52.7%, negative predictive value 

96.4%(96.0-96.8%)

 reliability  internal consistency 

= 0.73 (Mean Cronbach),  internal consistency  self 

report problem score  (0.41)  cross information 

correlation (mean:0.34) retest stability  4-6 

 (mean=0.62)   SDQ score  90% 

( )  mean odds ratio: 15.7 

 (parent scales)   15.2  

(teacher scales)   6.2  (youth scales)  

 SDQ  CBCL 

 CBCL   SDQ 

CBCL   clinical diagnosis 

hyperactivity disorder    community sample 

 true negative  (specificity  

 negative  predictive value around 95%) 

 true positives  (sensitivity  positive 

predictive value around 35%)  over inclusiveness  

screening  test 

 false negative  

(Total scores)  impact scores 

 SDQ 

5.

 Association rule discovery 

 1 
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 1

11

. .

 1  100 

 2  200  3 

 200  24 

 500  The 

Strength and Difficulties Questionnaire : SDQ 

 2549 – 2550  

 1 : 

ID

Name -

Birthday / /

Sex 

Type ( )

DateIn1…4

D1In1…4

D2In1…4 /

D3In1…4

D4In1…4

D5In1…4

6.

3

=== Run information === 

Scheme:       weka.associations.Apriori -N 10 -T 0 -C 

0.9 -D 0.05 -U 1.0 -M 0.1 -S -1.0 -c -1 

Relation:     Sum_Student-

weka.filters.unsupervised.attribute.Remove-R1-5-

weka.filters.unsupervised.attribute.Remove-R6-

weka.filters.unsupervised.attribute.Remove-R11-

weka.filters.unsupervised.attribute.Remove-R16

Instances:    500 

Attributes:   20  

Apriori

=======

Minimum support: 0.85 (425 instances) 

Minimum metric <confidence>: 0.9 

Number of cycles performed: 3 

Generated sets of large itemsets: 

Size of set of large itemsets L(1): 16 

Size of set of large itemsets L(2): 29 

Data Collection

Training set

Validation set

Association 

Software(Weka)

Model
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Best rules found: 

 1. D2In2=N 456 ==> D5In4=N 433    conf:(0.95) 

 2. D2In2=N 456 ==> D5In1=N 431    conf:(0.95) 

 3. D2In4=N 455 ==> D5In1=N 430    conf:(0.95) 

 4. D2In4=N 455 ==> D5In4=N 430    conf:(0.95) 

 5. D2In3=N 463 ==> D5In1=N 437    conf:(0.94) 

 6. D5In3=N 461 ==> D5In2=N 435    conf:(0.94) 

 7. D5In4=N 471 ==> D5In1=N 444    conf:(0.94) 

 8. D5In1=N 471 ==> D5In4=N 444    conf:(0.94) 

 9. D1In4=N 452 ==> D5In1=N 426    conf:(0.94) 

10. D1In4=N 452 ==> D5In4=N 426    conf:(0.94) 

 2

=== Run information === 

Scheme:       weka.associations.Apriori -N 10 -T 0 -C 

0.9 -D 0.05 -U 1.0 -M 0.1 -S -1.0 -c -1 

Relation:     Sum_Teacher-

weka.filters.unsupervised.attribute.Remove-R1-5-

weka.filters.unsupervised.attribute.Remove-R6,12-

weka.filters.unsupervised.attribute.Remove-R16 

Instances:    500 

Attributes:   20 

Apriori

=======

Minimum support: 0.85 (425 instances) 

Minimum metric <confidence>: 0.9 

Number of cycles performed: 3 

Generated sets of large itemsets: 

Size of set of large itemsets L(1): 16 

Size of set of large itemsets L(2): 39 

Best rules found: 

 1. D2In2=N 457 ==> D5In4=N 437    conf:(0.96) 

 2. D2In4=N 458 ==> D5In4=N 436    conf:(0.95) 

 3. D1In2=N 453 ==> D5In4=N 430    conf:(0.95) 

 4. D5In1=N 472 ==> D5In4=N 448    conf:(0.95) 

 5. D2In1=N 464 ==> D5In4=N 440    conf:(0.95) 

 6. D5In3=N 463 ==> D5In2=N 439    conf:(0.95) 

 7. D1In4=N 458 ==> D5In4=N 434    conf:(0.95) 

 8. D2In2=N 457 ==> D5In1=N 433    conf:(0.95) 

 9. D1In1=N 451 ==> D5In2=N 427    conf:(0.95) 

10. D1In1=N 451 ==> D5In4=N 427    conf:(0.95) 

 3

=== Run information === 

Scheme:       weka.associations.Apriori -N 10 -T 0 -C 

0.9 -D 0.05 -U 1.0 -M 0.1 -S -1.0 -c -1 

Relation:     Sum_Protect-

weka.filters.unsupervised.attribute.Remove-R3-

5,11,17-weka.filters.unsupervised.attribute.Remove-

R1-2-weka.filters.unsupervised.attribute.Remove-R16

Instances:    500 

Attributes:   20 

Apriori

=======

Minimum support: 0.85 (425 instances) 

Minimum metric <confidence>: 0.9 

Number of cycles performed: 3 

Generated sets of large itemsets: 

Size of set of large itemsets L(1): 16 

Size of set of large itemsets L(2): 36 

Best rules found: 

 1. D1In1=N 451 ==> D5In2=N 429    conf:(0.95) 

 2. D5In3=N 465 ==> D5In2=N 442    conf:(0.95) 

 3. D2In2=N 460 ==> D5In4=N 437    conf:(0.95) 

 4. D1In2=N 453 ==> D5In2=N 429    conf:(0.95) 

 5. D5In1=N 471 ==> D5In2=N 446    conf:(0.95) 

 6. D2In2=N 460 ==> D5In1=N 435    conf:(0.95) 
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 7. D2In4=N 458 ==> D5In1=N 433    conf:(0.95) 

 8. D2In4=N 458 ==> D2In3=N 433    conf:(0.95) 

 9. D2In4=N 458 ==> D5In4=N 433    conf:(0.95) 

10. D2In3=N 470 ==> D5In1=N 444    conf:(0.94) 

 4

/

 3

7.

/

 0.9 

8.

 Association 

rule discovery   

9.
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118



119

 –     

   119/5  5 . . .  73110 

. .2546   

    

. .2548

. . 2546   Urmet Thailand ( )

. . 2547 - 


	Title_page
	Abstract
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Bibliography
	Appendix
	History

	Button7: 
	Button8: 


