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Abstract

Thai University Central Admission System (TCAS) is an educational reform policy embracing three main principles;
including, 1) students are required to attend classroom until the completion of the upper secondary education (Matthayom
6), 2) each student possessed one right on the courses selected on equitably basis, and lastly, 2) each student
possessed one right on the courses selected on equitably basis, and lastly, 3) all higher education institutions subject
to the Council of University Presidents of Thailand (CUPT) ’s Networks are required to participate in the clearinghouse
to administrate student’s one right to study. Based on the Mahasarakham University policy, the Mahasarakham
University is a public university under the CUPT network that follows Thai University Central Admission System (TCAS).

The issues of Thai University Central Admission System (TCAS) showed that the number of right confirmations (Clearing
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of Mahasarakham University

House) was smaller than the admission plans, compared to the large number of applicants interested in continuing
study. For this reason, the researcher has an idea of using Data Mining Techniques to identify patterns that have
arisen out of student data that have the confirmation right to study, so that the model to be acquired will further be
developed into a support system for TCAS. in order that the TCAS Committee can quantify the confirmations and
make sure that the number of admissions are mostly consistent with the admission plan. The results indicated that
decision trees and association rules on the experimental data was accurate by 82.85 percent on Humanities and
Social Sciences, formulating into 89 association rules, and it was accurate by 80.88 percent on Health Science,

formulating into 85 association rules, and it was accurate by 78.85 percent on Technology Science, formulating into

85 association rules. The results could be efficient to the development of the TCAS support system.
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1 L, = {large 1-itemsets};

2 For (k=2; L.«#@; k++) do begin

3 C, = apriori-gen(L,-1); // New candidates

4 Forall transactions t € D do begin

5 C, = subset(C, , l); /f Cadidates contained in ¢
6 Forall candidates ¢ € C,do

T c.count++;

8 End

9 L, ={ ¢ € C, | c.count = minsup});

10 End

11 Answer=U, L;

Figure 3 Apriori Algorithm'
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Table 1 Data sample
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of Mahasarakham University

Major Level Size Province GAT PAT 9 Ordinary Score Result
0501 1 S Loei 62.5600 54.0000 65.5400 60.7000 Confirm
0501 2 S Roiet 37.5670 39.6520  62.3000 46.5000 Confirm
0503 1 M Khonkaen 65.6600  70.0000  60.8500 65.5000 Confirm
0503 4 XL Surin 66.5450  70.5200  65.0000 67.3500 Not Confirm
0506 3 Loei 45.0000 48.6000  48.0000 45.0500 Not Confirm
0506 2 M Loei 68.9950 65.8800  61.2000 65.3500 Confirm
0504 4 Buriam 50.5000 69.5400  65.3000 68.5000 Not Confirm
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InajAtesiiuniEon 2,500 autuly unudn (XL) wanan
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Table 2 Variable sample

Wa33% 9 AU UAsTaYAAZLUKIIM ﬁvfw,ﬂwﬁaga
LmuwﬂﬁﬂmiaLﬁaa‘*ﬁa;&m}xﬁm'ﬁﬂs:mﬂ oA INTe
mmlaa‘ﬁagaE’ea%'ﬂ'lﬁl,l,ﬁ_iamwaﬁaya (Binning data) &
%%’ﬂ"l,éﬁm_iamwad“ﬁagaﬂ:LLuuaamﬂu 3 TUAULY A
PIALHURIZRIN 0.0000 — 47.0000 agjlm:é’m‘i‘ﬂ N
A1 (Low), T2AzUUUIZNING 47.0001 — 55.0000 atilu
TaUUUNAN UWNAT (Moderate) LAZTINALUUWIZAIN
55.0001 — 100 ayj’lm:é’ugu LN (High) Teazidea
MagamMIunuA1ayasy Table 2

Major Level Size Province GAT PAT 9 Ordinary Score Result
M0501 1 S Loei High Moderate High High Confirm
M0501 2 S Roiet Low Low High Low Not Confirm
M0503 1 M Khonkaen High High High High Confirm
M0503 4 XL Surin High High High High Confirm
M0506 3 Loei Low Moderate Moderate Low Not Confirm
MO0506 2 M Loei High High High High Confirm
M0504 4 Buriam Moderate High High High Not Confirm
Han1sAN®1IYY Cross Validation 31nsiminnnasaslagmsldinafiais

mnms‘nmaa;ﬁ%’ﬂﬁumﬁagamimaadaamﬂu
ngudaya aaungulsziugmnINMIAN® WMIneay
MR UsznaudiongudayauusEAIaaTuas
Faauenaad ngUINENEEATFUIAIW LAz nEINEEaT
walulad %amsmaaﬂmwia:ﬂa;uﬁa%lavlﬁumﬁagaLflu
2 ngy s Tayanamey (Data Testing) UAzTaNAITIS
(Data Training) laglgwannisutisdayauuy 10-Fold

dulidaawla (Decision tree) UAZMIAUAINANMUTURS
(Association rule) 85UNEHANINARDI LG Goit
dwliidiadula (Decision tree C4.5) lananInaaas
@hmmgﬂﬁm (Accuracy) ANANNLLAIKEN (Precision) N
ANNIEAN (Recall) LLaz@hm’mm%m (F-Measure) N34
UreENTN WD I TR YA UUIIAANIIATUNNTAUAY

FIFWNATIVAAUTEENTANNUBILUUINRDIUIZAFE
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@131 Confusion Matrix Wn1TAIWIBMAIIIEAZLB LA

a4 Figure 4
Predicted Class
_ Class C, C,
1]
2 c, TP FI
< C, Fp TN

Figure 4 Confusion Matrix

TP fa ﬁ‘immﬁagauuuﬁwaaaﬁ%mnnq’w C, LazA1nal
unga C,
TN fa ﬁ'i']mwﬁasgame‘haaai‘mmnﬂéw C, LazAInal
unga C,
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FP o ﬁ'im’mﬁagauum‘haaﬁhLLuﬂnﬁju C, wdz
faauidungu C,

FN fa ﬁ‘im’swﬁagml,um‘haaa{hLmﬂﬂaju C, uaz
faauidungu C

wamsmaaqLL@iazﬂajuﬁagaI@yﬂﬁjmwmmam‘uaz
FIANARAS fidnenugneasgigaiasas 82.85 fA1Au
Wwajthen 0.804 UazFMIALAUTEYA 0.829 néjuﬁwmmam%
FUNW AANNYNdadTasaz 80.88 A1ANLAILGN 0.654
wazmIAufudays 0.829 uaznguinmeaniinalulad
fANugNdAnITanaz 78.85 A1ANLAIKEN 0.796 LaTNT
AAUTALA 0.787 NANINARBIFANIALIAINANITNARDS
Tugtuuvvasdulddadula (Decision rule) alinsu
Tamalunsfuduansign@nen (Clearing house) WUU3S
dnlddarulanuaziduads Figure 5

(Low,Moderate)

Levle1l (Level2,Level3,Leveld)

Moderate Low

Not
Confirm Moderate
32.20%

Levell

Confirm
66.80%

Not Not

Confirm Confirm

47.20%

Confirm
52.80%

Confirm
39.60%

60.40%

High
Levle
Levlel (Level2,Level3,Leveld)
Levell @
Not Not

Confirm
50.90%

Confirm
30.30%

Confirm
69.70%

Confirm
49.10%

Figure 5 Example tree Sciences and Technologies Group
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Table 4 Result for Sciences and technologies group
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of Mahasarakham University

Result
No. Description
Confirm  Not Confirm

1. IF Clearing House GAT=(Low OR Moderate) AND Level=Level1 66.80% 32.20%
2. IF Clearing House GAT=High AND Level=Level1 50.90% 49.10%
3. IF Clearing House GAT=High AND Level=(Level1 OR Level2 OR Level4) 30.30% 69.70%
4. IF Clearing House Level=(Level2 OR Level3 OR Level4) AND GAT=Low 60.40% 39.60%
5. IF Clearing House Level=(Level2 OR Level3 OR Level4) AND GAT=Moder- 47.20% 52.80%

ate

91N Table 4 nan1Inasasitauliaadulatayangy
Snenenaaiuazinalulad mansneduadenlumydasu
Talet diail
Rule 1 IF GAT=(Low OR Moderate) AND
Level=Level1 THEN Confirm=66.80% AND
Not Confirm=32.20%
IF GAT=High AND Level=Level1 THEN
Confirm=50.90% AND Not Confirm=49.10%
IF GAT=High AND Level=(Level1 OR Level2
OR Lelvel4) THEN Confirm=30.30% AND Not
Confirm=69.70%
IF Level=(Level2 OR Level3 OR Level4) AND
GAT Low THEN Confirm=60.40% AND Not
Confirm=39.60%
IF Level=(Level2 OR Level3 OR Level4) AND
GAT=Moderate THEN Confirm=47.20% AND
Not Confirm=52.80%

Rule 2

Rule 3

Rule 4

Rule 5

MIAUAINYANUTUAUS (Association rule) WUL
lafaad (Apriori Algorithm) lasnisnasaslamiinuasn
FUALY 1YNAL 0.001 (Suport =0.001) LazfinuAFIANY
\Fadufauaz 50 (Confidence=0.5) HANNINARBING
AuBEAEa Az FInNEa TN ANNANAUT A 89 ng)
ANNFNINUT, nguingsasinaluladasningaiy
fuiuld 85 ngaNAIFNAUT uaznguAInmaaasIuAW
§39NYANVFUAUD LA 85 NYANUFUAUT 91NMINaaes
MeATnganuFuRusaInsaa Nl uuNuWANa LY
211 (Parallel coordinates plot) 1l Fudsnnu g
maaﬁa;&aﬁl,ﬁ@%u Tanunu X dedunisiaulounu v fa
Gowly swaziBuads Figure 6
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Size_S=5 +

ClearingHouse=Confirm —|

Level_S=Levell

GAT_S=Low —

Level_S=Level2

ClearingHouse=Not Confirm —|

GAT_S=Moderate

Size_S=M —

Size_S=L

Size_S=XL

Level_S=Level3

Level_S=Level4

GAT_S=High

3 2 1 rhs
Position

Figure 6 Parallel coordinates plot

Table 5 Result data

Rule LHS RHS (Clearing house)  Supp. Conf. lift
1 Size=S, Level=Level1 Confirm 0.004 0.846 1.672
2 GAT=Low, Size=S, Level=Level2 Confirm 0.002 0.833 1.646
3  GAT=Low, Size=S Confirm 0.004 0.818 1.617
4 GAT=High, Level=Level4 Not Confirm 0.010 0.800 1.620
5 GAT=Moderate, Size=S, Level=Level3 Confirm 0.002 0.800 1.581
6 GAT=Moderate, Size=S, Level=Level1 Confirm 0.003 0.800 1.620
7  GAT=High, Size=XL, Level=Level4 Not Confirm 0.008 0.800 1.620
8 GAT=High, Size=L, Level=Level3 Not Confirm 0.003 0.778 1.575
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Table 6 Describe the result
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of Mahasarakham University

Condition

Description

Confidence (%)

[

a [

O] = a £ . a a a = o
1 mngmamﬁumam Clearing house &I“LI%']@]I?GL?&I%%J?J%’]@]L@T‘I LazlRanaIas

'
=

84.60

Soulududun 1 Jlomafiazdndwans (Confirm)

van Sfa o oa £ . = . o g
2 ﬁ?ﬂﬂd&lﬁ‘ﬂﬁﬁ%ﬁ%ﬁﬂﬁ Clearing house Ul GAT aglmm‘um LLREYUIA

83.30

IS\‘ILSSJ%MT%’I@]LGH LLﬂ:Lﬁaﬂﬁ&lﬂiLiﬂul%a%@m’ﬂ 2 NIE]ﬂ']E‘Wﬁ]Zﬁ%EI%a‘ﬂﬁ

(Confirm)

van Sfa o oa £ . = . o g
3 ﬁ?ﬂﬂd&lﬁ‘ﬂﬁﬁ%ﬁ%ﬁﬂﬁ Clearing house Ul GAT aglmm‘um LLREUUIA

81.80

lss3uudamaidn Alamafiazingwdnd (Confirm)

van Lo o o £ . = \ o
4 ﬂ?ﬂfd&lﬁ‘ﬂﬁﬁ%ﬁ%ﬁﬂﬁ Clearing house Uaslubib GAT aglmm‘uga uazLRan

80.00

a e o dl = dl 1 Q. Q{
adaSoulududu 4 Jlemaniazlaigndudns (Not Confirm)

van Lo o o £ . = \ o
5 ﬁﬁﬂﬂdwﬁ‘ﬂﬁﬁ%ﬁuﬁﬂﬁ Clearing house daslubib GAT aglmmunmu LREYWIR

80.00

IS\‘ILSSJ%MT%’I@]LGH LLﬂ:Lﬁaﬂﬁ&lﬂiLiﬂul%a%@m’ﬂ 3 NIE]ﬂ']E‘Wﬁ]Zﬁ%EI%a‘ﬂﬁ

(Confirm)

vaan Lo o o £ . = \ o
6 ﬁﬁﬂﬂdwﬁ‘ﬂﬁﬁ%ﬁuﬁﬂﬁ Clearing house Ul GAT aglmmunmu LREYWIR

80.00

IS\‘]LSSJ%MT%’I@]LGH LLﬂ:Lﬁaﬂﬁ&lﬂiLiﬂul%iz@mﬂ 3 NI@ﬂ?ﬁﬂﬁ]Zﬁ%ﬂ%a‘ﬂﬁ

(Confirm)

vaa Lo o o £ . = \ o
7 mngmamﬁwuam Clearing house Ufaslubib GAT aglmmuga LRESUUIA

80.00

TsaSvuilawmalngfiee uazifenadasFowluduaun 4 Jlamaiazlsdingn

@nd (Not Confirm)

van Lo o o £ . = \ o
8 mngmamﬁwuam Clearing house Uaslubib GAT aglmmuga LRSUUIA

77.80

a = 1 o a s a dl = dl 1 Qo Ay
TsaBsudowalng uazidenadasonlududud 3 Slomanazlidndwans

(Not Confirm)

91N Table 5 AadatnInganuduiuifilaanns
nanIdauifnsdunInganuFuRus wuuefess
(Apriori algorithm) Waz Table 6 flan13aBuNuNaTad
NYANNTUNUT

INMINaMINaaaIdisauliaaaulauss n3en
wngenuiuRuiteys FWamzuusunInizduuy
e s wanamudenlaveinanidolamh

iayaslum‘m@aao $nanszuy s:um:ﬂizmawaiaga

1a8n15998ueL (Ranking) muvl,wa{iayaﬁ;ﬁ%ﬁ'n%
TayaudazNuns (Record) a:gnﬂszu’aawamwf‘iauvlm
PRINAMTITUARZTT Bem I TenFoil REHERH ARV AR
MINARBIINHA LD UL VAU RBUNITINIUAUNITAG
Lﬁaﬂqﬂﬂmm”ﬁﬁﬂmslm:uu TCAS uw1Inwias

= g .
YAIRNIANN NYURLLDYAAI Figure 5



88

Anan Pinate

J Sci Technol MSU

'i:U‘UElﬁ‘UH'l{l-lﬂ"li'l"ll’ll;“-lﬂl'l']'iﬁﬁLﬁBHQHHﬂLmﬁHU'ﬂlﬁ:UU TCAS AT MUIAUNWIAISATN

Choosa Exced File | lanivd | Lilsfanivite

- g w o LT 1 N
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winalsalou
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L2 a0
Tt
in

T
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i
i
T
et
L2 a0
[N

ng

Result Analysis
i e Decision Trea Assaciation Rule
wvlas  GATIPAT
Candim (%) Mot Confirm (%) Rosult Percont (%)
1 546500 170% 2830% Confim 100,00
2 £0.0000 41.30% 870 Hot Corfiem 7865
1 25500 55,00 520 Confim 9560
1 52.4000 T 2530 Corfiem %50
3 450000 4850 5140 Net Confiem 10000
4 GR5100 4130 870 Nt Confiem 100.00
2z 720000 4130 5670 Het Corifem 8500
z 635400 4130 5870 Nt Confiem 7850
3 605000 4130 8.7 Hot Cortfirm 100,00
3 612500 4130 5870 Not Condem 80,00
1 75.0000 55,0 5520 Corfiem 100.00
1 T2 0000 L5 B 28 20 Confiem 100 00
2 45,5000 68,70 31.30% Cortfrm 90.00
1 £4.5000 5580 5520 Contem 10000
4 45 6500 4860 51403 Nt Confiem %50

Figure 5 Test result
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