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Advisor

Quarrelsome behavior of teenagers is an important factor which leads to crimes in the
nationwide. Early prediction of this behavior helps prevent adolescent aggression and teenage
violence. This study aims to predict the quarrelsome behavior of teenagers by evaluating the
following behaviors: knocking, jerking. hitting, slap, striking, kicking, punching, throwing,
trample, attacking, teasing, fling, discriminate, choke, force, splash, press down, harm, attack,
assault and pour. These behaviors are classified by using decision tree technique with behavior
rating to define the violence. Then this model is evaluated by the target group criteria. Based on
training set with 6,757 samples, the model-generated is tested by 2,895-sample test set. The

results showed that correctly classified instance is 99.93%. It is revealed that the possibility of the

Student’s Behavior Prediction Using Decision Tree Technique
Miss Jarupa Chainuruk

56606169

Master of Science

Information Technology

Information Technology and Management

2014

Assistant Professor Dr.Kuntpong Woraratpanya

ABSTRACT

model will make the better accuracy prediction when applied to validation data set
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ID 3 Algorithms

If Example is empty
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End

Return Root

4. 9anNDINY C4.5
a o =N { @ A @ d o

wusanesnunldlumsaiean lddaduleianilneseadniuuay. c4.5
[ = ) 1 ) ) o a | 43
danosnu WudIuveeuns ID3UToNE U WD C4.5 nrsaadulavosdu ldnad ety lae

3 o o o 9/ 9 :5( [ = 1 [
c4.5 asalddmiumssuundeya uazdomiguail C4.5 WnezgniSondndluday sy
qaa

9/ i Y o af =2 o = W
c4.5 aiedu lidaaulannyauesdoyanisinovsuludavagi@erny D3

= < = =1 v
TasldunifaveueudaymonInsil deyanisinousudluge s = (S, S,. .. } vongu

q

o/ T o v o 1 o aa

Arvesuuandl S;uAnzAea1alszneumenaes p-a X1} X020} - X(p,i})
@ =) ey ] ] 1 ad g‘; ~ ?s' 1

g xpLLﬁﬂﬂﬂﬂ!ﬁﬂHmz“ﬁiﬂﬁ]mﬁhﬂﬂﬂlﬂﬁﬂ'éﬂﬁﬂﬂl‘h’ﬂ mﬂmjum Siumﬂmmaﬂﬁuﬂmm

3 ) & oy kY = a oa 2 v u} ] [={
G]‘Hulll C4.5 m@ﬂllﬂﬂﬂiﬂ’aﬂﬂ]ﬂﬂgﬂ@uﬁ'ﬂﬂ‘ﬂ33ﬁﬂﬁﬂ1WN’lﬂ1‘1ﬁq’ﬂLLﬂﬂ“§ﬂMﬂﬁﬂﬁ}ﬂJﬁ’JﬂﬂN@ﬂﬂ!ﬂM

a

1 ] o & A A d =~ o 9 a 1
daudesganlusyaunilaniodu q masiueailudlsendoyalnd @nuuandalueu

[l
=

Tnsi) ueaniHadnin sUnddeyagegaldsuidenlunmsdaduledanes iy cas udn

[ 1

a & a ' o e = ' 3 A
Aavudnlunemssesrnadn sanesfiniid lAnsdigmdredisnmualusemsiiogly
@ A a A a e’ajllw = o ) Yo a 1 = o)
sraumeIny WemamgmsalildunadnIvualudmivdu lddaduliuoninudenyu
1
Boui lifqaanddlddsudeyala q lunsiid C45’c’mﬂwuﬂmmﬂﬁu%ﬁwu"l,ﬂuu

auliiTaoldmnnan sveamsisous



20

v
[ o Yo o
5. Elfuﬁlﬂuﬂ'l'i“ﬂ'lﬁu]lllﬂﬂﬁu‘h]

Asuvondlot1stoyaanngiemeaninanemsauiwunuile

M3197 2.2 Aed1edeyaaniuglemanlnanemsaunwunuile

Day2 Sunny Hot High Strong No
Day3 Overcast Hot High Weak Yes
Day4 Rain Mild High Weak Yes
Day5 Rain Cool Normal Weak Yes
Day6 Rain Cool Normal Strong No
Day7 Overcast Cool Normal Strong Yes
Day8 Sunny Mild High Weak No
Day9 Sunny Cool Normal Weak Yes
Day10 Rain Mild Normal Weak | Yes
Dayll Sunny Mild Normal Strong Yes
Dayl2 Overcast Mild High Strong Yes
Day13 Overcast Hot Normal Weak Yes
Dayl4 Rain Mild High Strong No
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1. §9749U Record 9147 14 Record

4 v 1 . v .8 s
2. ipd9IMINTIUINILIAY Tennis 30 13 Aaily Play Tennis Fu Target Attribute
3. fIUIMIAT Pop V04 Target Attribute 3 No = 5, Yes = 9, All Data= 14
4. AUIUNI Entropy

Entropy(S) = —ilogi—ilogi = 094 Attribute  (2.3)
2 2

5. fUIUN Information Gain V9T Attribute 81 ) 1oM131 Attribute Tvudfgna
Gain(S,Wind) All Data = 14
Weak= 8 347 Yes =6, No =2
Strong =6 gfﬁﬁ Yes=3,No=3
Gain(S,Wind) = 0.94 — (= (—log; > — ~log, ) +

8 6 6 2 2
-1 Slogd =ailog, V) 24)

=0.94 [ (0.5714((-.75 x -0.4150) + (-0.25 x -2))) + (0.4286((-.5 x -1) +
(-0.5x-1)) 1]
=0.94 - [(0.4635+ 0.4286)]

=0.0479 = 0.048

2

6. 10F 1NN Information Gain ATUEIE IdfmOUFIT
- Gain(S,Outlook) = 0.246
- Gain(S,Temperature) = 0.029
- Gain(S,Humidity) = 0.151
- Gain(S,Wind) = 0.048
7. 18N Root Node TAgfi913011990#1 Information Gain 71gefigafe Outlook 1eAsT

Outlook UANNMAYgIgadaadlugiln 2.4
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19
1A Pop UD4 Target Attribute luniife Sunny 1 All Data =5 Yes =2, No = 3

11 Entropy U84 Sunny
2 ' 3 3
Entropy(S) = —=log=—=log= =0.97 @.5)
B> WO\ gl

- #1 Information Gain U84 Attribute %"u 9 UPAMIHD9IN Outlook 1Az Play Tennis
- Gain(S,Temperature) = 0.057
- Gain(S,Humidity) = 0.97
- Gain(S,Wind) = 0.01

I~ 1 e d ' a i
VN1 Humidity NMgegavaaanio w1 laiu Tree asgui 2.5

=5Sunny = 0Owercast = Rain

= High = Mormal . ="Weak = Strong
R g Wl
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1. If Outlook = Sunny and Humidity = Normal Then Play Tennis = Yes
2. If Outlook = Sunny and Humidity = High Then Play Tennis = No

3. If Outlook = Overcast Then Play Tennis = Yes

4. If Outlook = Rain and Wind = Weak Then Play Tennis = Yes

5. If Outlook = Rain and Wind = Strong Then Play Tennis = No
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StdDev 0.582
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* Supplied test set @ Set., ‘#Correctly Classified Instances 6758 100 %
" g lIncn:rectly Classified Instances
yKappa statistic
Mean absolute error

} Root mean sguared error
[ ] fRelative absolute error

2 JRoot relatvive squared error i}
!I(Nm)cmdg_ - P v;lw Coverage of cases (0.95 level) 100
——  —  lyean rel. region size (0.95 level) 33.3333

' T S-ta; Y o Total Number of Instances 6758
Result ist {rioht-click foc oatiogs) — q

| S Detailed Accuracy By Class ===

7) Cross-validation  Folds .;u f |
) Percentage spit % |66 ]

o0 orF o

More 0ptions.su

W o e e

TP Rate - FP Rate Precision Recall F-Measure ROC Area Class
1 1 b A
Cc

1
i, 1
1 1 B
1 1

oo oo
R

1 1
| 1 1
JReighted Avg. 1 1

B—-*Ln Confusion Matrix ===

a b c <—— classified as
6661 a o a="n
1] 12 a | b=C
i 1 0 (1] 851 c=B
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=== Qutput for Training Set ==

Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2
Relation:  Friend_TrainingSet
Instances: 6758
Attributes: 23
== Classifier model (full training set) ===
J48 pruned tree
Point <=0.655: A (6661.0)
Point > 0.655
| Point<=1.276: B (85.0)
| Point>1.276: C (12.0)
Number of Leaves : 3
Size of the tree: 5
Time taken to build model: 0.07 seconds
=== Evaluation on training set ===
== Summary ==
Correctly Classified Instances 6758 100 %
Incorrectly Classified Instances 0 0 %
Kappa statistic 1
Mean absolute error 0
Root mean squared error 0
Relative absolute error 0 %
Root relative squared error 0 %
Coverage of cases (0.95 level) 100 %
Mean rel. region size (0.95 level)  33.3333 %
Total Number of Instances 6758
=== Detailed Accuracy By Class ===

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

1 0 1 1 1 1 A
1 0 1 1 1 1 C
1 0 1 1 1 1 B
Weighted Avg. 1 0 1 1 1 1

=== Confusion Matrix ===
a b ¢ <--classified as
6661 0 0] a=A
012 0| b=C
0 0 8| c=B

c; o ¢ o ¥ Y
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Point <=0.655: A (6,661.0) AzuuUTWAUWS01la8n1 0.655 AzuLUIzgRIAagluAgY A

Point <= 1.276 : B (85.0) Aasuuuiminunsetiesni1 1.276 azuunazgasaaglungu B

Point > 1.276 : C (12.0) AZHUUNWINAT 1.276 AzuuUIzgnineylungy C
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Correctly Classified Instances 6,758 100 %

Flu 100%

Incorrectly Classified Instances 0 0%
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> Cross-wvalidation Folds

> Percentage split
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=== Detailed Accurascy By |

| ({MNom) Grade

TF Rate
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B i - =izl k For options) i
]l':I:24:33 — =zl View in main window B 3
View in separate window
Save result buffer pri Matrix ===
Delete result buffer
— - c <—— cla:
Load model | (= | a = .
Save model (= b =1
Re-svaluate model on current kest set 85 | o =1

visualize classifier errors
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Weka Classifier Tree Visualizer: 21:13:34 - trees. J48 (Friend... [EE X
Tree View

== 0.655 = 0.655

==1.276 =1.276
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31N 4.8 waang laen TuwaduuunuaauLY Tree
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[ More options... j o1
Q2
(Nom) Grade ; - [ 03
: e i
[P Stop ; o5
Result list (right-dick for options) ; §§
" 10 - b o e 49 - - £ 4
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Q10
Q1
Q12
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== Run information ===

Scheme: weka.classifiers.misc.InputMappedClassifier -1 -trim -W
weka.classifiers.trees.J48 -- -C 0.25 -M 2

Relation:  Friend_TrainingSet

Instances: 6758

Attributes: 24

Q1

Q22
Point
Grade
Test mode: user supplied test set: 2899 instances
== Classifier model (full training set) ===
InputMappedClassifier:
J48 pruned tree
Point <= 0.655: A (6661.0)
Point > 0.655
| Point <=1.276: B (85.0)
| Point>1.276: C (12.0)

Number of Leaves : 3

Size of the tree : 5

Attribute mappings:

Model attributes Incoming attributes
(numeric) Q1 --> 1 (numeric) Q1
(numeric) Q2 --> 2 (numeric) Q2
(numeric) Q3 --> 3 (numeric) Q3
(numeric) Q4 --> 4 (numeric) Q4

9 Y4

4.11 VoyaNaaND Test Set

Saht
=i
=b.
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(numeric) Q4
(numeric) Q5
(numeric) Q6
(numeric) Q7
(numeric) Q8
(numeric) Q9
(numeric) Q10
(numeric) Q11
(numeric) Q12
(numeric) Q13
(numeric) Q14
(numeric) Q15
(numeric) Q16
(numeric) Q17
(numeric) Q18
(numeric) Q19
(numeric) Q20
(numeric) Q21
(numeric) Q22
(numeric) Point

(nominal) Grade

--> 4 (numeric) Q4
--> 5 (numeric) Q5
--> 6 (numeric) Q6
--> 7 (numeric) Q7
--> 8 (numeric) Q8
--> 9 (numeric) Q9
--> 10 (numeric) Q10
--> 11 (numeric) Q11
--> 12 (numeric) Q12
--> 13 (numeric) Q13
--> 14 (numeric) Q14
--> 15 (numeric) Q15
--> 16 (numeric) Q16
-->17 (numeric) Q17
=-> 18 (numeric) Q18
--> 19 (numeric) Q19
--> 20 (numeric) Q20
--> 21 (numeric) Q21
--> 22 (numeric) Q22
--> 23 (numeric) Point

--> 24 (nominal) Grade

Time taken to build model: 0.09 seconds

=== Predictions on test set ===

inst# actual predicted error prediction

1 1:A

2 I:A

3 1:A

4 1:A

5 1:A

6 1:A

7 1:A

8 LA

9 1:A
2889 L:A
2890 1:A

2891 1:A
2892 I:A

1:A 1
1:A 1
1:A 1
1:A 1
1:A 1
1:A 1
1:A 1
1:A 1
1:A 1
1:A
1:A
1:A 1
1:A
sun 411

v

Yoyanaans

Test Set (Gi 0)
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2893 I:A LA 1
2894 LA LA 1
2895 L:A 1:A I
2896 L:A 1:A 1
2897 LA LA 1
2898 1:A 1:A 1
2899 1:A 1:A 1

=== Evaluation on test set ===

=== Summary ==

Correctly Classified Instances 2895 99.931 %
Incorrectly Classified Instances 2 0.069 %
Kappa statistic 0.9801

Mean absolute error 0.0005

Root mean squared error 0.0215

Relative absolute error 21723 %

Root relative squared error 19.9605 %

Coverage of cases (0.95 level) 99931 %
Mean rel. region size (0.95 level)  33.3333 %
Total Number of Instances 2897
Ignored Class Unknown Instances 2
=== Detailed Accuracy By Class ==
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
1 0 1 1 1 1 A
1 0.001 ~ 0.667 1 0.8 0999 €
0957 0 1 0.957 0978 0979 B
Weighted Avg. 0.999 0 1 0.999 0999 1
=== Confusion Matrix ==
a b ¢ <--classified as
2846 0 0| a=A
0 4 0] b=C

0 2 45| c=B

o

411 Yoyawadne Test Set (#0)

Sal
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=b.
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- Correctly Classified Instances 2,895 99931 %
9
nwfannugndes lumssuwndndneuuudeunmanua 6,758 autinnugndesfia
I
1 99.931 %
- Incorrectly Classified Instances 2 0.069 %

2 o £ ) ° 3 Y 9 o =i
minvdsiuuazay ligndealumssuundeya Tas doyalumsasulivuszuuiianu
=y =y aoq o J
Nﬂ'ﬂiﬂﬁ 28U ﬂﬁL‘]JuElﬂ‘i’lﬁ'JU 0.069 %
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]
= o

o g Y o
e maumssuundeyaiid IWsunsulszgnduas Tusunsinlszgnd Tdvhms

utenguin i lag

AN A NN 2,845 AU
NN B NI 4 AU
QU C U9 2 AU

o o kY Y o 5 & S| o a a
2.5 MimImvualin WEKA 191013 Cross - Validation 1Ju35n1530d52ans

ﬂ'lﬁ‘VI'Iuw@]’]ﬂﬂﬂﬂlﬂ\‘ihﬂﬂﬁﬂﬁﬁﬂﬂ 4,12

ﬂWeka Explo;e" ~ AATAIAIARNEE 0 | |0
Preprocess| Classify mw[mlelsdectatﬂ:utesj visualize |
Classifier
| choose |148-Co.25-M2
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() Use training set =—— Run information ===
(@ Supplied testset | . sef.. ||
- " e = = Scheme: weka.classifiers.crees.J4g8 -C 0.2
Relation: Friend TrainingSet
/| Instances: 6758
- : . | Attributes: " 24
[ More options. ... a1
Q2
l (Nom) Grade - J Q3
T 04
Start Stop Q5
Result list (right-didk for optons) Q6
21:39:32 - trees. 148 ar
21:54:13 - misc.Inp assifie o8
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=== Run information ===

Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2
Relation:  Friend_TrainingSet
Instances: 6758

Attributes: 24

Test mode: 10-fold cross-validation

=== Classifier model (full training set) ===
J48 pruned tree

Point <= 0.655: A (6661.0)

Point > 0.655

| Point<=1.276: B (85.0)

| Point>1.276: C (12.0)

Number of Leaves : 3

Size of the tree : 5

Time taken to build model: 0.2 seconds
=== Stratified cross-validation ===

== Summary ===

Correctly Classified Instances 6757 99.9852 %
Incorrectly Classified Instances 1 0.0148 %
Kappa statistic 0.9948

Mean absolute error 0.0001

Root mean squared error 0.0099

Relative absolute error 0.5164 %

Root relative squared error 10.219 %

Coverage of cases (0.95 level) 99.9852 %
Mean rel. region size (0.95 level)  33.3333 %
Total Number of Instances 6758
== Delailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
1 0 1 1 1 1 A
1 0 0.925=41 0.96 1 C
0988 0 1 0988 0994 0994 B
Weighted Avg. 1 0 1 1 1 1
=== Confusion Matrix ===
a b ¢ <--classified as
6661 0 0] a=A
0 12 0] b=C
0 1 84| c¢=B

4 o
311 4.13 waaws9InN13 Cross Validation
A 2% & 9 Y Y o aa
1nzU7 4.13 duvuasumsasnasuaugndeves lueaduuny laemsl4sanes iy
classifiers.trees.J48 -C 0.25-M 2
- Instances: 6,757 MUBD TIUIUAIDGPABVLULTDUNIY 6,757 AU
5 o : A d o 1 @
- Attributes: 24 ¥N18D9 U Attribute M UTDAID LA ANLIUULAZTERD
ANUJULSIVBIRAD UL A DL
- Testmode: 10 - fold cross-validation fﬁmauﬁﬂﬂumwm%ﬁaummgﬂﬁ’ﬂﬂ

- Correctly Classified Instances 6,757 99.9852 %
)
- medennugnaee lumssumnduiugaeuuudeun iy 6,757 aulianu

Y a g
anaanaily 99.9852 %

a

- Incorrectly Classified Instances 1 0.0148 %
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(Nom) Grade: ~
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Result kst (right-click For options,

=== Predictions on user CestT Set ===

inscé actual predicted error prediction
1 1:2 1:A 1

=== Summary ===
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=== Summary =mm
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=== Predictiona on usSer Te3T SET ===
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