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Thematic Paper Title A Development of a Decision Support System for Selecting
Undergraduate Major in SukhothaiThammathirat Open

University with Data Mining

Author Thanakom Juisiri
Thematic Paper Advisor Asst. Prof. Dr. Nuengwong Tuaycharoen
Department Computer and Communication Technology
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ABSTRACT

Choosing an Undergraduate Major can be a very tough decision for any student. In
some cases, choosing an unsuitable major can result in students unable to graduate. The
likelihood of choosing an inappropriate major is heightened especially in distance learning
university such as Sukhothai Thammathirat Open University. Given that the university has a
significantly lower graduation rate compared to the others, it is imperatively important these
students must be better assisted in choosing an appropriate major. This paper presents a possible
solution in helping students choosing a more appropriate major by providing decision support
system for choosing undergraduate major based on Data Mining technique. The system uses
historical information from the past three years to analyze the outcome, which is our graduate
prediction. The system is developed as a web-based application with PHP and WEKA for data
mining. The experimental results show that, the system can predict 67-85.17% correctly, and the
percentage increase when the size of training set is increased. The prediction can also be

improved by using specific major data when build a model.

Keywords: Undergraduate Major Selection, Data Mining, Undergraduate Education Guideline
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o 9 A o 4
mmumagaﬂcﬁumimmﬂ 500 LINNDIA
Y [ J I 4
ﬂ?1ﬂgﬂﬂ@ﬁﬂl@ﬂﬂ1§ﬂ1um(%) 67 L‘]Jfl‘ilcliuﬁ
=== Evaluation on training set ===
=== Summary ===
Correctly Classified Instances 335 a7 %
Incorrectly Classified Instances 165 33 %
Kappa statistic i
Mean absoclute error 0.4422
Eoot mean squared error 0.4702
BEelative absclute error 99,948 %
Boot relative squared error 99,9999 3
Total Humber of Instances 500
=== Detailed Accuracy By Class =—=
TF Rate FP Rate Precision Becall F-Measure ROC Area Class
0 1] a i} a 0.5 Yes
1 1 0.&7 1 0.802 0.5 Ho
Weighted Awvg. 0.&7 0.&7 0.4459 0.&7 0.538 0.5

=== Confusion Matrix =—=

a 4] £—— glassified as
0 185 | a = Yes
0 335 | b = Ho

v Y ]
MNA 5.2 HANTINUIY ATIN 1

¥ A Y g Yy Yo & = o 7
ﬁ?ﬂﬂﬁﬂ”ﬁﬂﬂﬁﬂﬂﬂiﬂ‘ﬂ 1 WUN ﬂTGI,GIfan’J?;lJﬂQ UIINITANEIVTIUIU 500 LIANDITA

S

-4 v = P-4
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o 9 A o 4
mmumagaﬂcﬁumimmﬂ 1,000 LINNDIA
Y o sl @
ﬂ?1ﬂgﬂﬂ@ﬂﬂl@ﬂﬂ1iﬂ1u1ﬂ(%) 71.8 L‘]Jl’i]‘ilcliuﬁ
=== Ewaluation on training set ===
=== SUMmary ===
Correctly Classified Instances 718 71.8 %
Incorrectly Clas3ified Instances 282 28.2 %
Kappa statistic a
Mean absolute error 0.405
Root mean squared error 0.45
Relatiwve abaclute errcr 99,9532 %
Root relative squared error 100 S
Total Number of Instances 1000
=== Detailed Accuracy By Classz ===
TP Rate FP Rate Precision Becall F-Measure ROC Area Class
a i} 0 a 0 0.5 Yes
1 1 0.718 1 0.836 0.5 Ho
Weighted Awg. 0.718 0.718 0.51& 0.718 0.6 0.5

=== Confusion Matrix

a b <—— clazzified as
0 282 | a = Yes
o 718 | b = Ho

v Y 1
MNA 5.3 #AN1TIIUIY ATIN 2

¥ A " Y QYUY Yo o = °
ﬁ?ﬂWﬁﬂ1iﬂﬂﬁﬂUﬂi\1ﬂ 2 NYIN 9161615“11833!'0@ﬁ1liﬂﬂ1§ﬁﬂ‘hﬂ%1u’3u 1,000

S A sl 9 1A -
Liﬂﬂ@iﬂi]ﬂ"llﬂﬂ'ilmu@]ﬂ?'mgﬂﬁ@\‘lﬂgﬂ 71.8 Lﬂ@il“ﬁu&ﬂ
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o 9 A o 4
mmmagaﬂ%"lumimmﬂ 5,000 LINNDIA
Y [ J I 4
mmgﬂﬂawmmimuw(%) 72.76 L‘]Jfl‘i!,cliuﬁ
=== Evaluation on training set ===
=== Summary =—=
Correctly Clasaified Instances 3638 T2.76 3
Incorrectly Classified Instances 1362 27.24 %
Kappa statistic 1]
Mean absoclute error 0.3964
BEoot mean squared error 0.4452
Belatiwve absaolute error 99,9896 %
Boot relative aguared error 100 %
Total HNumber of Instances 50040
=== Detailed Accuracy By Class ===
TIF Rate FF Rate Precision Eecall F-Measure ROC Area Class
0 i} a 1] i} 0.5 YTes
1 X 0.728 1 0.542 0.5 Ho
Weighted Awg. 0.728 0.728 0.529 0.728 0.613 0.5
=== (Confusion Matrix ===
a b <-- classified as
0 1382 | a = Yes
0 3638 | bk = Ho
‘:‘ o g’} d'
MNAN 5.4 AANTITNIUTY ATIN 3
¥ A 1 Y Yy Yo & = o
ﬁ?ﬂwaﬂ1ﬁﬂﬂﬁﬂﬂﬂi\ﬁ’l 3 NUI ﬂ1ﬁlﬂ5ﬂlﬂuﬁ@,ﬁ1li%ﬂ1iﬁﬂH1%1u’Ju 5,000

J A /3 o v 1A -4
Liﬂﬂ@ﬁﬂﬂﬂ']tﬂﬂilmuﬁﬂ'ﬂﬂgﬂﬁ@ﬁﬂg‘ﬂ 72.76 Lﬂﬁ]ﬁmﬂéﬁ
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o 9 ~ o 14
ﬂWuau%@HaﬂiﬁuﬂWﬁﬂ’]unlﬂ 10,000 [INNDTIA

¥ o sl o
ﬂ’N‘J\JQﬂﬂ@\W@\‘]ﬂﬁﬂ'lLﬂfJ(%) 72.65 losidua

Evaluation on training set ===

Summary ===
Correctly Classified Instances T265 T2.65 %
Incorrectly Classified Instances 2735 27.35 %
Kappa statistic 0
Mean absolute error 0.3974
Eoot mean squared error 0.4458
Eelatiwve abksclute error 99.9948 %
Eoot relative squared error 100 %
Total Humber of Instances 10000

=== Detailed Accuracy By Class ===

TIF Rate FP Rate Precision BEecall F-Measure ROC Area Class

0 0 0 0 0 0.5 Yes
1 1 0.727 1 0.242 0.5 Ho
Weighted Awvyg. 0.727 0.727 0.528 0.727 0.681l1 0.5
=== Confusion Matrix ===
a b <-— glasaified as
0 2735 | a = Yes
0 7285 | b = Ho

v Y 1
MNAN 5.5 #AN1TIIUIY ATIN 4

¥ A " Y QYUY Yo & = °
ﬁ?ﬂNﬁﬂWiﬂﬂﬁﬂUﬂi\?ﬂ 4 NUIN QWS],G])"’IIEJM‘IQQ UTINITANYIVTIUIU 10,000 L5AA

A s 9 1A -4
RFL3 Mﬂ"llﬂﬂ'ilmuﬂﬂﬁ']ilgﬂﬁﬂx‘lﬂgﬂ 72.65 Lﬂ@il“ﬁl‘!ﬁ
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o 9 ~ o 14
ﬂWuau%@HaﬂiﬁuﬂWﬁﬂ’]unlﬂ 50,000 [INNDTIA

¥ o sl o
ﬂ’N‘J\JQﬂﬂ@\W@\‘]ﬂﬁﬂ'lLﬂfJ(%) 85.17 losidua

=== Evaluation on training set ===

=== Summary ===

Correctly Classified Instances 42585 85.17 %
Incorrectly Classified Instances 7415 14,83 %
Kappa statistic ]

Mean absolute error 0.2528

Foot mean squared error 0.3554

Relative absoclute error 99.9981 %

Root relative sgquared error 100 ]

Total Humker of Instances 50000

=== Detalled Accuracy By Cla3s ===

TP Rate FE Rate Precision Becall F-Measure BROC Area Class

0 0 a0 0 0 0.5 Yes
1 1 0.852 1 0.92 0.5 Ho
Weighted Rwg. 0.852 0.852 0.725 0.852 0.783 0.5
=== Cpnfusion Matrix ===
a b <—-— claszified a=
0 7415 | a = Yes

0 42535 | b = HNo

. v
MNA 5.6 #ANITIIUIY ATIN 5
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=== Evaluation on training set ===

=== Summary ===

Correctly Classified Instances 52921 20.7523 %

Incorrectly Classified Instances 12614 19,2477 %

Kappa statistic 0.4701

Mean abaclute error 0.285

Eoot mean squared error 0.3775

Relative gbsclute error T4.8685 %

Eoot relative sguared error 2e.4114 %

Total Number of Instances 65535

=== Detailed Zccuracy By Class ===

TE Rate FP Rate Precision Becall

0.551 0.104 0.a647 0.551
0.896 0.44% 0.852 0.89%6
Weighted Awvg. 0.808 0.36 0.8 0.808

=== Cpnfusion Matrix ===

a b <-— claszified as=
9277 7552 | a = Yes
S062 43644 | b = HNo

F-Measure BOC Area Class

0.535 0.754 Yes
0.874 0.754 Hao
0.802 0.754
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=== Evaluation on training set ===
=== Slmm]ary ===
Correctly Classified Instances 5147 T2.2508 %
Incorrectly Classified Instances 31249 27.74592 %
Kappa statistic a
Mean absolute error 0.401
Root mean squared error 0.4478
Eelative absclute error 99.9956 %
Eoot relative squared error oo %
Total Humber of Instances 11276
=== Detailed Lcecuracy By Class ===
TF Rate FP Rate Frecision BEecall F-Measure BOC Area Class
a a 0 i} i} 0.5 Yes
1 1 0.723 1 0.839 0.5 Ho
Weighted Awvg. 0.723 0.723 0.522 0.723 0.606 0.5
=== Confusion Matrix ===
a b <-- classified as
0 312% | a = Yes
0 28147 | bk = Ho
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=== Evaluation on training set ===

=== Detailed RAccuracy By Clasz ===

TF Rate FP Rate Precision BEecall F-Measure

1 0.917 1 0.957
0 0 0 a
Weighted Awg. 0.917 0.3917 0.841 0.817 0.878

=== (onfuzion Matrix ===

a b <-— glassified as
13713 0| a = HNo
1238 0| b = Yes

=== JUMmary ===

Correctly Claszified Instances 13713 91.7319 %
Incorrectly Classified Instances 12346 2.2681 %
Kappa statistic i

Mean absolute error 0.1517

Boot mean sgquared error 0.2734

Belatiwve absoclute errcr 99.9693 %

Boot relative squared error 100 %

Total Number of Instances 14943

ROC Area
0.5
0.5
0.5

Class
No
Yes

M Ed 1
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y A " Y quy Yo o = a
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=== Evaluatiocn on training set ===

=== JUmNmMary ===

Correctly Classified Instances 21554 91.9343 3
Incorrectly Classified Instances 1891 5.0657 %
Kappa statistic a

Mean absolute error 0.1483

[Root mean sgquared error 0.2723

Relative abasoclute error 99.9798 3%

oot relative squared error 100 %

Total Number of Instances 23445

=== Detailed Accuracy By (Class ===

TP Rate FP Rate Precision Beczll F-Measure ROC Lrea Class

1 I 0.919 1 0.958 0.5 Hao
0 0 0 0 a 0.5 Yes
Weighted Awg. 0.919 0.919 0.845 0.919 0.881 0.5

=== Confusicn Matrix ===

& b <—— clazzified as
21554 0| a = lo
1891 0| b = Yes

' g
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a 1% 14 = o 4 = s 3 4 9 =
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=== Ewvaluation on training set =—=

=== Summary ===

Correctly Classified Instances 20721 53.5794 %
Incorrectly Classified Instances 4071 16.4206 %
Kappa statistic a

Mean absolute error 0.2745

Root mean squared errcr 0.3705

Relative absclute errcr 99.9934 3

Root relative sguared error 100 %

Total Number of Instances 247492

=== Detailed Accuracy Bv Class ===

TP Rate FF Rate Precision Becall F-Measure ROC Area Class

1 i 0.838 1 0.911 0.5 o
0 a a ] ] 0.5 Tes
Weighted Awvg. 0.238 0.836 0.693% 0.836 0.76l 0.5

=== Confusion Matrix ===

a b <—— classified as
20721 o1 a = Ho
4071 [ b = Yes

] Y 1
ﬂTINﬁ 5.12 HaNIMIUIIULUNAINAIVIITIIF DN ﬂi\i‘ﬁ 4
y A v Y qYy Yo = a
ﬁqﬂWﬁﬂTiﬂﬂﬁ@Uﬂiﬂﬂ 5 NUIN ﬂWGI,“])'GU’E'JiJ”a@ﬁ'ILiﬁ]ﬂ'liﬁﬂ‘lelHﬂW'IZﬁ'lGUTJslﬂ/
a o o = o d A ] o 9 1A
’J‘]f'llﬁ]ﬂﬂ'lii]ﬂﬂ'li%?]vlﬂ 2 1] TUIU 24,792 1T3ANDITA 3Jﬂ1lﬂ’i]il°lfuﬁﬂﬂ]'lllgﬂ@]'€]\1’ﬂ§‘lfl 83.57

S 3 4
wosiua



5.5 HANINATDU/N1MNY mmﬂﬁu"lmﬁ

o . v g s ¥ A
5.5.1 ﬂﬁVI"IlHEJNTL!VI”NﬁlHL’J‘]Jll“Bﬁ 1IN 1

INTZ

A

LRI

vilamé

ané

Man

#any

Wuia
Haeimsdnm
Haanniunsd@nun
Witduisnmsdnu
avin
aunimnirunan

U6 unTnendvaluriusss

-l

BT

; . ‘ 8 o0
umsonau'lalEan awdun uazh

nsansandanaiavinuy

: Female

:Single

:Thal

:Thai

: Buddha

:30-39

: Nakhon Si Thammarat
:Grade 12

: JURAPORNRATWITTH|
12544

: No occupation

: English only occupatior,

(anas ] (o]

=== Predictions on test data === inst= actual pradicted error prediction 1 1:? 2:No 0.723
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=== Predictions on test data === inst= actual predicted error prediction 1 1:? 2No 0.723
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