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Abstract

Novel polyurethane adhesive was successfully synthesized from used palm
oil (UPO) and was further tested for preparing particle board based on rubber
wood sawdust. Modified used palm oil (MUPO) was synthesized via epoxidation
and hydroxylation in a single step. The reaction time of 2-8 hours was studied. The
chemical structure of MUPO was confirmed by FTIR and "H-NMR spectroscopy. The
highest OH value of MUPO was 180 mgKOH/g with 8 h of reaction time. The new
particle board based on rubber wood sawdust bonded with polyurethane adhesive
based on used palm oil was prepared. The effects of polyurethane adhesive
content (25 — 60 %wt of rubber wood sawdust), NCO index (100 -180), and
Triphenyl phosphate content (10 — 30 %wt of adhesive) used as flame retardant
were investigated. It was observed that the particle board had a perfect shape with
a range of polyurethane adhesive 45 - 60 % wt of rubber wood sawdust.
Increasing the polyurethane adhesive content and increasing the NCO index gave
an excellent binding with a high bending strength, high elastic modulus of particle
board, and increasing water resistance. Moreover, adding flame retardant 30 %wt
of adhesive improved flame retardant properties of composite board with pass
the UL-94 for V-0 test. These results demonstrated that polyol based on used
palm oil can be used as adhesive polyurethane that can serve as binder for

composite particle board.

Keywords: Used palm oil, Polyol, Polyurethane adhesive, Sawdust, Particleboard

uni

wiulsmaunildsssued AndninanmTaaviodulois 4 udnduduuiuld
ienaununsldlifsssumagenlienuazisnagdudagiu Ineiivarsnuiseildiay
Fanansssuvdlunsudnduuiulineunuliisssums wu duleviuasunseal (Nunez,
Aranguren, & Berglund, 2006), ddleunduningiy (Badri, et al., 2006), 4l (Hermawan,
et al, 2011) uazlides (Kamel et al., 2008; Suoware et al., 2019) Iasianrog1sds
idesanliormin daindunilslududonlunstmindnlisn visdndidesanld
gremamsailumyudedldlunsisuesdudomdaielindinuanuiould ue
Hpsfiunadiufignuniivdsdelfinuaniizmsdannden feafunislétideslfonamsly
nsnBnduliiEninsanyiinaey Tagmiefauasuanismedanndon Snviadaeiiiu
warvestidesldienamnldEndae

Journal of Science and Technology Songkhla Rajabhat University

U1 1 aduil 1 uns1Ax - dqursu 2563 Vol.1 January - June 2020



IETIYINTINEAIERSuazmALUlad unInenaesvigaeum

v

Tunszvrumssdnlsidnddusdedinvhuidusdauszauseninansdidos
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2. maduaneinwedmunnwedeoadunduldud,

WIBUN1INeAYSMUANUSATE I UUAIUKLY (Step  addition  polymerization)
sywinaufiauleidalalolaleeiun (p-Methylene diphenyl diisocyanate, p-MDI) uag
weodooatiudulFudmunausziuduilelelyaun (NCO index) winfu 100 ¥11n1s
wauignnniviosuarnufelaisaniuasazatsfiniuds 500 sou/undt Wuan 10
Wit neuthlulgnu
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Uinndidoslionam nemuaussdudadlelelosniun (NCO index) iy 100 nna
anslums1edl 1 (APU_15_60) 1/‘1"1mimaumfmaﬁq’%muﬁu?ﬂﬁadﬁmqusw waziin1son
Jusulnelduifisnionin 1313 wufues fewniesdnaudu fgamnd 110 °C Hunan
30 unit Sumeunsenuiuligantidoslismn fuanduamd 1 dusulisaon
$\Foglilenemns1 sampUAIMLILLY N13gaTuth ATUFILLIIILUY 3 90 wagAn
HELGGRIE,
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Tefnanns

nsdnwssaudvilelylesnunwiniu 100, 120, 150, wag 180 nemuaNUIuM
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A131997 1 ansnanedySimuainiiduirduldudiluniswssuwiulddnandideslyd

YWNII

Ingredients Quantity (part by weight)

APU 15 60 APU 15 60 AFPU 0 30
Rubber wood 100.0 100.0 100.0
sawdust
MUPO 10.8, 18.0, 25.2, 32.3, 43.1 32.3,30.6, 28.4, 26.4 30.6
p-MDI 4.2, 7.0, 9.8, 12.7,16.9 12.7, 14.4, 16.6, 18.6 14.4
TPP - - 45,9,135

4 ¥

—

MUPO-PU » »
Rubber wood adhesive _ g

sawdust ) )
Compression molding Particle board with

at 110 °C for 30 min. MUPO-PU adhesive

w1 JupsumanseuHuliiganniidesldormisldnrinedgsmuainiiuuay
Tdudnauys

4. NMINAEDU

4.1 nMavedevauTivemedseasiminuudulduda
- mManaaeuAiteledu (lodine values, lod.V) auu195gIU 1SO 3961-2009
- MINAEBUAINTA (Acid values, AcV) MUNATFIU 1ISO660-2009
- mMsvedeurlansenda (OH values, OHV) muuImsgIL 1S014900-2001
- iBosl3esmsudnesudurisusaanlnsalal(Fourier transform infrared (FTIR)
spectroscopy)(Tensor 207 Fourier Transform Infrared Spectrometer, Bruker
Company, Germany) lutiauadu 4000 - 400 cm’ Ipgwadakuudoiniu
(Transmission)
- wdesdinedesuunuinslouuudaunlnsalad (Nuclear Magnetic Resonance (NMR)
Spectroscopy) (Oxford 500 MHz Superconducting Magnet, Varian, USA) lagn1513®
g 1emeaaslsWesu-A (CDCL,)

4.2 manedevauTivesuliSnantidesldenamng
- AUNUINUY NAFBUAINNIATFIY ASTM D7264 Funadouaun 5x5 cm’ Fermiin
TneldfipSosdsiifruaziBents 0.0001 n3u AuwamAIAMELIRLT wandluauns
(1) m

AVIUVILIWIY (g/cm’) = x 10°

(1)

d a =y - a 2 3
o m A 1aTeITUNAEDU (g) WAy v Ao USInsuesiunanday (cm’)
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- ¥ x 2 2
- MIATUIN NAFBUMNNINTTIU ASTM D7264 Funadouuun 5x5 cm” ULITUnAdoU
Tudndueamgl 20+2 °C Wlunan 24 Falus MwiamAn1sgadudl duandluaunisi
(2)

= 7 -1
AT (%) = % 100 )

t

v 1%
1 o

e t;, t, A AMUNUITDITUNAGBUNDULTUILAE AAILTUN (mm)

- ANUAULTIAA (Flexural strength, £) uazuanaagangu (Elastic modulus, ©) ey
A uLssTuLasandaBANE UMNNATEIL ASTM D7264 naaeulngliiaiesaasy
aLunUszad (Universal testing machine) iuansinsaiuy 3 90 lngseegrinasening
winsessufuasaouyinfiy 70 mm ldmnualunisnaussana 10 mm./min. fum

MANANUAULTIAALATLDATAEAEY MUANNITA (3) wag (4) Mud1sy

3
L' m
3
4bh
G (MPa) = _* (@)
2bh°

le P e ussnngegaitunaaousuld (N), L Ae ssogvinwwasiviusesiu (mm), M fe
ussnafiiiisdulutsiidunsmiludunse (), 8 fo anuniiigaisnaraduenes
Funpaoy (mm) uag H Ao AumLTigaRnatsvestunnday (mm)

- Anwaznduguinervesiiedwduliisn nsiaiasiandesganssaudidnnseu
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Abstract

The purpose of this research were to study the quality of work life among
employees of rubber wood processing factory in Songkhla province, relationship
between personal factors and quality of work life, relationships between support
for safe working of organization and perception of work environment to quality of
work life among employees of rubber wood processing factory in Songkhla
province. The samples included 173 employees of rubber wood processing factory
in Songkhla province and selected by using accidental sapling method. Data were
collected through questionnaires. Statistical analysis included, percentage, average,
standard deviation, Chi-Square, ANOVA and Pearson's correlation coefficient.

The result found that overall level of quality of work life among
employees of rubber wood processing factory in Songkhla province was moderate.
When considering each dimension of quality of work life the result showed that
the benefit to society had the highest mean of score whereas the fair
compensation was lowest mean of score. Furthermore the relationship between
personal factors and quality of work life found that personal factors such as
educational level, length of working and the accidental experience were related to
the quality of work life statistically significant at the .05. The relationship between
support for safe working of organization and quality of working life was moderate
statistically significant at the .05. The relationship between_perception of work
environment_and the quality of work life was moderate statistically significant at
the .05.

Keywords: Quality of work life, Support for safe working of organization, perception

of work environment

unin

A mFARlUN3aIU (Quality of work life) iluanuidnvesyanaiifinediy
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Wild Almond Peeling Machine
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Abstract

The objective of this research is to wild almond seeds to be peeled in
order to bring the seeds inside to sell are creating income, namely farmers. That it
is better to keep the wild almond seeds of the bark from being cracked and
decompose to leave the seeds just a wooden shell so it can be shelled. But the
framer had to wait for several months to decompose. The researcher, therefore,
considered the design of the wild almond of mechanical peeling to reduce the
time of natural degradation. The wild almond of mechanical peeling motor uses 1
hp. Used as a driver in the operation of the machine and size of the tank is 50 cm.

wide and 60 cm. high. The framer will has a safety protection system next to the
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wild almond of mechanical peeling. In the experiment, we used the 5 kilograms of a ripe
wild almond. Will have the best efficiency and time about 3 minute 30 minutes per trial
round of gliding wild almond and receive about 2,444 seeds per hours. It can be seen
that the wild almond of mechanical peeling can help to reduce the time to decompose
with nature.

Keywords: Wild almond, Mechanical peeling
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Abstract

Study of Opinion the Nipa palm farmer in WangWon Sub-district, Kan Tang
District, Trang Province. Data were collected by interviewing 100 farmers. Simple
statistical methods were used to analyzed data include of mean, percentage,
standard deviation T test. 1) Farmers: The farmers are female. The average age was
45.70 years old (56%). They mostly graduated secondary school. Have a household
income of 11,463.23 baht a year. Planting Nipa plam for an average duration of
41.36 years. Use 4.87 rai / household. The popular species include KanDang and
KanLay. The motivation to plant rambutan is inherited from ancestors. Farmers
never received knowledge about Nipa plam planting. Never analyze nutrients in
the soil. No fertilizer for Nipa plam. The sold in the form of fresh Nipa plam leaves.
The sold to contractors. The selling frequency is 2 times / year, price 2,620.97 baht
/ rai / time. The average income is 5,241.93 baht / rai / year. Factors affecting the
career in Nipa palm plantations, Economic (average 4.00), Social (average 4.18),
Promotion and dissemination (average 3.83). Lack of support from the government.
Suggestion : There are few rights to access the land and lack of public relations to

disseminate knowledge on planting from officials.
Keywords: Nipa palm, Farmer, WangWon
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A Case Study on Student Club Information System Development at
Nabon Islam Education Foundation School
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Abstract

This research aims to develop the Student Club Information System at
Nabon Islam Education Foundation School for data management instead of document
system. The system was developed as a web application for the users, namely
students, advisors and staff to be able to use the system easily and effectively. The
students were given the right to choose which club they were interested to apply in.
The advisors quickly and accurately recorded and validated the data. Also, the staff

1 a N a = a Y o
auivivalulagansauma angdnemansuazmalulad unnIne desvigamal
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quickly and accurately managed basic information. The system is developed by PHP.
MySQL was a database management system. The result shows that the users’
satisfaction was at very good level (X= 4.53). In conclusion, this application increases

information management efficiency of the student club.
Keyword: Student Club Information System
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Abstract

Currently, data mining can be very useful to data computational, retrieve
important and relevant information. Classification is a popular data mining function.
The limitation of the classification model must use a feature selection to investigate

with the real system. This paper, we used the Information Gain approach, which is the
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one method of feature selection, to improve performance Naive Bayes and Decision
Tree model for a manuscript grouping. The case study used 177 manuscripts from
National Science Conference 4" which has 4 groups including mathematic healthcare
computer science and other related fields. The results shown the Naive Bayes model
with information gain weight 0.03 has the best accuracy at 84% and 444 features.
Moreover, the Decision Tree model with information gain weight 0.20 has accuracy
only 60% and 9 features. Concluding, the Naive Bayes classification method with the

information gain method can apply the best classification model with this case studly.
Keywords: data mining, feature selection, classification
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RMENwsingy Weldlunssuununennaide iidedlunisdadingenvidinguas
wenudiliazanlunstd gleui wnnsstfuneinedigeddivsunsudiowen
Alumousudu

mswauTusunsunwlnmeu nsesfdniiiildiieadedldud duav ndewmune
Tensaldyanualniadineians A1assnuid (Pronouns) A1YNUN (Preposition)
AdUSIU (Conjunctions) wag Verb to be mumiagne LA and yet but for so nor wag

neither ieas1anauynsuAmdnm wagldyalusunsunwilumeu annllemniwsaingy
3 d@u TuunAIidy Founanu unAngs LwazAdAgy

forvina:
if viin Dword :
del Dword[v]
Dsort = sorted(Dword.items(),key=lambda x: x[1],reverse=True)
print 'keep : 'len(Dword.keys())
print Dsort

a. o U o U 6
2 3 TUsunsunmwlwneudmsunsesmdng
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el' [

ANUNINT 3 TUTWATUYINUNTBIAANNANUAINUAIT T0ANY (text) NRTINY

(% A

Adiniiuegensisd (array) agnau eenmemas del way uanssuumdnwifivie

2. myvimileadeya (Data Mining)
nmsviwniiesdeya Aensyuiunisadaanuduiusuioduunuuaingadoya 1Tu

(%

nsguaumsduduaudliusngussleviuasdeyaiidrdyuugiudeyavuinlng
(Knowledge Discovery from very Large Database : KDD) wazldnannisuesn1sneinsa
foyagnlmiluouran nsfumaniuazamatafiudlsludoyamani (knowledge
discovery) fRNUUANA19AINTEUUFIUTRYA (Database system) fiausienie SQL
egrudoyatuannsouandlfiftosenuduiusluiffugusiniy mnfesnsdeyaids
Anfiaudosnislimineinsiigedu  winsiinilosdeyaiinisnisdousnaln dae
FunouiEfteulunissuundeyassratu fulidinaula warlasstneussamiton (Hus
dmdumadansiumiiostoyadidesldlunisiieniddsliun ngauduiug (Association
rule) N3 uuUNUsELANUBYA (Data classification) n1swuenguteya (Data clustering)
wazmsastsuluniw (Visualization) Tassuideilitumssuundoyadeisiiugiu 1dud
udwiug uay duliifadule Weadresfunuudmiunsduunnguunannadds Faihnis
UiuUssgunmvesiuuuuieiinmsidendaudnuny iensiannlugnisldauaieid
Fodnnvomineins uazalunisussananadwsidamnugnioanzay

2.1 msiienAAnnuy (Feature Selection)
nsAndenAdAyMenTEUIUNIARRaNAManYMe (feature selection) (1on
and Wysaeddnen, 2557)  wualéllu 2 ngu  léun Filter approach wag Wrapper
approach dwSueddeiidenld Filter approach dendnmisdnidenilions Tngldnns
ﬁflmmmmﬁmﬁﬂﬁammmé{’uﬁuéiwﬂwLwiaﬁ\ll,ﬁ]a%l,l,amaflaﬁifmF] wazA1IARLADN
Hvoimensidesddunuiminicun wesinsdenfiwesidaimdnunnini
R NaRE IR
Tne Filter approach Wunsidenilwesmudniminiidsuwalduazdossiu
muAnimtnannuldeou ifuamndauduiusseniausazilioes Sanadaluns
fuanuiiedl
® Information Gain ms¥ieundnazidenld Probability wseAutrazidu
dlethinsuiu Entropy winzaududeuleiildlddudounn
® Chi-Square findnnsFuaiminuosenn3dng sendnnismisadilag
ws namdentnvesuenvitndigsio e itosgemuiy
Wrapper approach iunsfuaantiminlagld Model uusld 2 wuulngjde

Forward Selection g Model fivinsiiuaudnyzaiiay 1 andnvae aAaanuaed
Taiulidszansamifeziivlivasidonqudnvasdu 9 uuiiude way Backward
Elimination via1unduriu Ae dafudnuaslidAynsluiiag 1 aadnuuy wazyiinis

YsLUMNUIZENSTAIN
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2.2 Msnadaunelusinsi RapidMiner Studio

wsesiielunsinneideyade Data Mining Wuitiexlusilan nsdeeviduasi
Prelivnsienedldinetu mngfunsieneideyaiifvunluguazsruusnnly
sAfedldadns Model Suundaya Decision Tree uaz Naive Bayes Ingtumauluns
AduuNsINUNUNAINITEMNaIvIRIUINgmansmemailanisvinmviiesteys

auA Naive Bayes wa Decision Tree Nfleallunisimilosdeyaludagiu

Naive Bayes Decision Tree
tra mod

exa

M 4 yaiesesile Naive Bayes Uay Decision Tree lunsdnuundeyauulusunsy
RapidMiner Studio

a A Ao W a ) ) . L=
WAIpeilad1Ay oIN1TIaeNANANYMEAIY Information  Gain Felulusunsy
RapidMiner Studio #imsidentdausiuiuiuyadnuundaya Naive Bayes wag Decision

Tree TuA 1?5 wag NN 6

Weight by Inform...

AN 5 yaLesedlalienAuanaEnIe Information Gain uulUswnsy RapidMiner
Studio

1

ANSNAABULLBLASIUTDUAVDIUNAINITY haLiIN1SweNAINLUADINIT bAKA

U

[ 4

fan wrseavangheinsaldydnyainindaeans Aassnuiy (Pronouns) ATYNUN

o

o o

(Preposition) A1&us1U (Conjunctions) Wag Verb to be audaee lawn and yet but

for so nor wag neither Wis N lgN15USEUANALBNENS (Process Documents) 71l

JuMDU TFIDF W5auAUNISIANUIUENALNSNAZaUAILINUNAILE 0.01 94 0.25 il

= o o

HATBIANANYNADY Uay IUIUAMANYME WIRTANAIMTNIANgR dwunisldau

9

t:l' [

Tuduwuuase weSeuieuuse@nSaniu NSINLUNAEAULUUNTANANYAEALY

9 9

Joya
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@ Process » 0% 2 £ L 4 g @

Read CSV Process Documents. Validation

<
]
i

Weight by Informatio Select by Weights

j"ﬁ- 3 TE
i | -

o

A9 6 NsUsEInaNaazUszuUszansamnsIseuulusinsu RapidMiner Studio

AunInd 6 ddauves Validation  Fudunisusziliuvssdnsaim Anielu
Usenaume Naive Bayes way Decision Tree ludiuiliyniasesile Apply Model uag
Performance vinthitduluuiaiadu uvinisnaaeulugliuy 10 folds Aanisagy

Yatoyatos Wieai1anuwuy uasnagey Ndeulunisiuviloudeya sunmi 7

Process Parameters

O Process » validation » P PLPLLGTEH § Validation (Cross Validation)
3Dl on Daich atndute
Weive Bayes Apply Model Performance Py
qn md ) med g et et ) (= B b g
tomd wipt g © i) G T wmb " w0
nur
v w v o
sampling tipe stratified sampling ¥ (I
se local random seed
7 enable paraliel erecution
& Hice a0vanced parameters
-
' Change compatidiity (9.4 001)

AN 7 fegen1sdiundeyaniemnaila Naive Bayes uulusinsy RapidMiner Studio

2.3 sAdeiAedes
nssuunnguteyademaianmsiiniiedoyaldsumsdssandldousioidots
Tun539e waznsvihauads nadnudewedamilocdoya (ygaduu Wayseuazane,
2561) Wisuiisulunadmiudsanesulatl sensiimaiamiesdoyaiiientiamun
Funuulunafisuuniisiussansiasedunou Naive Bayes uaz Decision Tree WUl
Teulrnanuiiigs loun & uds mm Yo wazused 1Dudu sidunndslunisesnuuums
Aodmduduunnguunainaide way dnsszgndldlunismnasuFeu euuzi
16397 UM sTauNuMsAnY MnszuIuMsAumENIEd en1Iny (5191 nia
sysuauazane, 2560) winuitetihdunouisnsduunmarduldtugadeyaundae
yosunAite Wedanduresunanideludesiudmiunmsinminsanandiuszs
alunsiaNTanUveY YeassuuUIMIiansuUTsguAvInng uaztiindseansam
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AEN13AnKENAT Fauana1sliainnisldiiieinismaaeuanufgiunieada (fesunauns
Wy dieruazAMY, 2561)

NaN15338

pudumeuiindnlidmiunisaaeu Tinadwsiivnausly ludiuusnied
ihuiinvesnisidenandnuazdae Information  Gain Lilelwldatuiindmanzaudy
FULUUAMINWG 8 wazn il 9 dufunsiIeuiiisuAinugniessEning Naive Bayes
uae Decision Tree fiinauswndonsiuisludiuvessanifideiinsuudsanimdnlunis
\HanAENwEAY Information Gain
1. UsgAnSnmmsidenandnuaieais Information Gain

awidl 8 uansAiminvesnisdenaudnuaEdae Information Gain AU

YDINUAN WY Y30A1 WaneAIUATY IneUseanSamuesanaugndesdikansluninig 9

4,000

3,500 3

3,000 +:

2 (AN)

2,500 11

2000

AMANY

1,500

1,000 T4 .
500 4

0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 | 0.1 | 0.11 | 0.12 | 0.13 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.2 | 0.21 | 0.22 | 0.23 | 0.24 | 0.25

| Oword | 3,560 | 1,147 | 444 | 294 | 201 122 99 81 60 a6 42 36 31 28 26 21 19 15 10 9 4 3 1 1 1

AuwAln Infomation Gain

AN 8 FuuAMdNYEAINA1IMIENY8Y Information Gain
Foyalunsmnudn Wewiuadminluiinindt 0.06 Iuiuaudnyranafal
122 FadlA111nndn 10% YoIAMENYMLIANIINYATOYS Uavinaelile 1 Aaanuueiien

Wmidn 0.23 Yuld seannguesidnlngnszaiedinsgiutieanii 0.20 Wuduly
90%

80% R -
70% pE—
60% Af}t: A
50% 1}
a0% |
30% 1
20%
10%
0%

(Accuracy)

v,

AANNRNHDY

0.02 | 0.03 | 0.04 | 0.05 0.07 X 0.09 . 0.11 5 0.13

OINaive Bayes 65% | 84% | 84% | T9% | 74% | T1% | 63% | 61% | 57% | 57% | 57% | 57% | 56% | 54% | 5% | 54% | 51% | 52% | 45% | 43% | 40% | 38% | 26% | 26% | 26%

W Decision Tree | 319% | 319% | 31% | 31% | 37% | 37% | 48% | 49% | 50% | 51% | 56% | 56% | 57% | 57% | 57% | 57% | 57% | 59% | 60% | 60% | 58% | 54% | 43% | 43% | 43%

2
ATUINUN Infomation Gain

M 9 MsFeuiiguAIAINYNABITENING Naive Bayes Wag Decision Tree luusiay
1mtinved Information Gain
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wavesnswlunmil 9 dwSumsiuunuuy Naive Bayes Saugniesgeiian
7l 8% fidntamiin 0.03 uazsiinit 20% fAaniiutnannnd 0.18 wansINAITEILLN
fogauuy Decision Tree WarAnugndasfietimiin 0.20 7 60% @efugiuvesnis
Fruunuanssiu uazdengetausianiintn 0.08 f 0.23
2. Uszdnsnimnisidenaadnuaizeie Information  Gain Tiufuinaiianisdniundeya
Naive Bayes

Tngamsiudmiuaaugndedludiuiing1nnn Tuseazien Miausluidedn
y03AALILEN (precision) wenmunguuasunAAde fitwiin 0.01 uay 0.03 (n3dl
fiflanuos Naive Bayes) wag Antiwitin 0.20 (nsdiffigauas Decision Tree) wiaufuen
5¢an (Recall)

2.1 nsdimaidenandnuaizss Information Gain ¥wtin 0.01

accuracy: 64.89% +/- 16.02% (micro average: 64.93%)

true comsci true health true math true other class precision
pred. comsci 27 5 3 4 69.23%
pred. health 7 33 8 10 56.90%
pred. math o 0 1 0 100.00%
pred. other 2 6 2 26 72.22%
class recall 75.00% 75.00% 7.14% 65.00%

AW 10 AANuusiugazAAmgndesINIdenANdNYALFY Information Gain
whwiiin 001 ufumeliansduundeya Naive Bayes

aun il 10 Aenuutiugigegadiuadinanans (math) nguduq (other) fu
ABNTILABS (comsci) kag MUgUNIN (heath) auaIRy AAUsEaNdAgeaaLviniuly
AU ABUNANDS LAY FNUAVNIN

2.2 nsdinsidenAmaneMeme Information Gain W1witin 0.03

' [
a0 o

netmin 0.03 NM3IMUNLUY Naive Bayes USINHAIAIIUQNABIGIHA MIUAIN
9 IneliseaziBen A1AuLlug) Auadinenans 71 100% nquduq (other) wazAu
ABNNIABS WINAUT 89.47% Uay Auaun 1w (heath) 75.93%

accuracy: 84.29% +/- 9.07% (micro average: 84.33%)

true comsci true health true math true other class precision
pred. comsci 34 1 2 1 89.47%
pred. health 2 41 6 5 75.93%
pred. math 0 0 4 0 100.00%
pred. other 0 2 2 34 89.47%
class recall 94.44% 93.18% 28.57% 85.00%

AWl 11 AAnausiuguazammgndesesnsidenandnuazse Information Gain
dwiin 0.03 saufumaiamssuundeya Naive Bayes

Al 11 dmfunavesrszdnilengean sunoNfanesi 94.44% Fuguamil
93.18% ngudu 9 7 85.00% usitfosninassdmiuduadinmanii 28.57%

23 nafinadenaadnuaise Information Gain Ynutin 0.2
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accuracy: 43.24% +/- 10.82% (micro average: 43.28%)

true comsci true health true math true other class precision
pred. comsci 26 9 0 4 66.67%
pred. health 1 0 0 2 0.00%
pred. math 9 33 14 16 19.44%
pred. other 0 2 0 18 90.00%
class recall 72.22% 0.00% 100.00% 45.00%

AW 12 FrmnssiugazAmLgnFssweInsidenauanuLIe Information Gain
dwiin 0.2 aufumadianissuundoya Naive Bayes

A 12 MIFIUMUNLUY Decision Tree Us1ngA1AIgnHadgegn muani 9
TneflsngaziBon Aanuutiugr dmsunavesanszdniangean ngudu o 7 90.00% sy
AOLRUABTT 66.67% usilA 19.44% dmdufuadnanans uag 0% dmdufuguam

3. UsgAnSainnisidenAmdnumzale Information Gain sudumaianisinuundeya
Decision Tree

Wulhganunmsdmiuaiaugnaes Yeunalinnisduundeya Decision
Tree ftiiausluidednvosAinnuusiugy (precision)  usnAIAANYBIUNAINLATY
ntn 0.01 uay 0.03 (n3diffigaves Naive Bayes) 0.20 (n3filiifignvas Decision Tree)
nioufiumszan (Recall)

3.1 nstinisidonAndnuniese Information Gain Ywtin 0.01

accuracy: 31.43% +/- 6.27% (micro average: 31.34%)

true comsci true health true math true other class precision
pred. comsci 0 0 0 0 0.00%
pred. health 34 41 13 38 32.54%
pred. math 2 3 1 2 12.50%
pred. other 0 0 0 0 0.00%
class recall 0.00% 93.18% 7.14% 0.00%

At 13 Aenuusiuguazamiugndesiinndenaudnuie Information Gain twiin
0.01 SfumaliansTwundeya Decision Tree
Atiuinfiugiuresnisidenqudnuuy Iinadiauuiugr fugunind
32.50% way FUAGAMERTA 12.50% udusingiudu q A 0% dvduainuseansu
qunWgsandl 93.18% uddudu o TarlndlAes 0%
3.2 nsdimstdenAndnunrse Information Gain wiin 0.03
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accuracy: 31.43% +/- 6.27% (micro average: 31.34%)

true comsci true health true math true other class precision
pred. comsci 1 1 0 0 50.00%
pred. health 33 40 13 38 32.26%
pred. math 2 3 1 2 12.50%
pred. other 0 0 0 0 0.00%
class recall 278% 90.91% 7.14% 0.00%

i 14 ARG AEAIAINNABIVBINTSIRBNAMANYAIEAIE Information Gain
wiin 0.03 $1ufumATianissuundeya Decision Tree

Al 16 d1915UN13wUNLUL Decision Tree SiAaruutiugidunsufiomesi
50% uarlinadnslndidssiuiivhmin 0.01 Wuieaumanuszan

3.3 natiniaidonAndnunede Information Gain Ui 0.2

accuracy: 59.73% +/- 12.30% (micro average: 59.70%)

true comsci true health true math true other class precision
pred. comsci 24 1 0 1 92.31%
pred. health 12 4 14 24 45.05%
pred. math 0 0 [1] 0 0.00%
pred. other 0 2 0 15 88.24%
class recall 66.67% 93.18% 0.00% 37.50%

AWl 15 AAnaustiuguazAmmgndessnsidenandnuazsg Information Gain
vwiin 0.2 JwiumaliansIwundeya Decision Tree

At ATiaaf 0.20 Fan1suunuuy Decision Tree Tinadndrnugnies
qufigadl 59.73% fAanuusiudisunesiomes 92.31% ngudu 9 88.24% wsitleenin
50% dmsusugunw wassuadnmansi 0% deiliEnaulavesuuuuiiamin
0.20 AUl 16

develop
> 0.059 <0.059
comsci . .
information
>0.059 <0.059
i
LOMSC acceptance
»>0.037 £0.037
her A A
e satisfaction
—
»0025 %0025
comsci

flour

>0,059 £0.059
other health

M 16 AAnuusiuglarA1ANgNABIUBINITIFeNAMENYALAY Information Gain
iwin
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2AUT8NANTIVY

nsnaaouLiiolildathiniinfian uazArnugndesgeandiviuniaden
ANENYAILFY Information Gain Musadndlunwd 8 uazamil 9 dwmsumsiSeuidioy
AIANNYNABITENING Naive Bayes Waw Decision Tree n1slAenAMaNuMEAIY
Information Gain nsdlduundayade Naive Bayes |duadndetiviin 0.03 Tridanu
gndasii 849% TieganiiAAnugndeslumssuunLUY Decision Tree firntiwiin 0.20
Treaugnifeaiiios 60% sheAmimiindidenaadnuay Information Gain fidedaden
71 0.03 uarMIIWUNLUY Naive Bayes uaz Decision Tree sn3ouifisufiuyannaeudi
Lifinmsdennadnvarifiduiunadnuuzasuiu WefAnwianuannsavessuuuule
Isandruuvesnadnualumsnd 1
a31eil 1 mstd3euiiisumanugndes uazdiuiunudnvazyes madenauinuae

Information Gain

Operators Naive Bayes Decision Tree weight word
Lildnsdenamdnuuey 64.93% 31.34% 3562
n1siienAaNYY Information Gain 84.33% 31.34% 003 444

MU 1 Ungradnddmiunsauunuuy Naive Bayes sfner1aagnifes 84.33%
figaniinslaiidenaadnuass usn1ssuunuuy Decision Tree TsiAANugndeavindiuns
Lidenaudnuas Tnsesurradnsiumngiemandnvaziianasaivayunisldan
thagduhlifinUseavsamnnssunuuy Naive Bayes fenadnvny 444 é1 Using
Foatiuayunmunnd 9 Lesnillonudnuuranadiiosnin 10% vesdiuunudnwaza
ANugNAeslinsUTuatanag1edaau Tunsain1s31uunkuy Decision  Tree 3A1A1Y
gndsgeisutunuidnuas 9 M fedesnndunuuiivuinanasindiuiugadnuay

#3UNan153Y

fhonansife uernssuiisulsyAvsnimdasaaugniese iR A
Alaldnsidennudnuae lriraugndeswesnisduuniuy Naive Bayes femdnnis
vesaanazidu fusuiunudnuny 444 d 71 84.33% gandiegnsdiniau uazmeute
aunfgTuresiuuaudn v fianasdinansenuiuAmATIgNFsBINI T UNNGLT@es
WUy WU Naive Bayes TsiUszavanmidianimign 0.03 us Decision Tree S1uunngallé
fesnituazUsngUszavnmAfinuanwusfiszdulioondt 10 M sluseaziBoalyl
Usnganuuiududagnduunndreiu viendnladiiianuuiudianeiiiosunngy
Wity winisAnuideriesunamadaniity mnemadansiunieuteyaidunouis
vannmaneivhauladulun dwnesnnnnesuumdu (Support vector machine) uay
Tasstneuszamidion (Artificial Neural Networks: ANN) fienasimunsiesenlusuanls
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ASENUSEANSNN Feature Selection dmSunissauun
NHUUNAIINIY
Optimization Feature Selection for Classification of
Manuscript Grouping

aa 1 a o 1 v ¢ A 2 a v 3

UIWIN U YT NANA AULD  QUIUNRAIU YTU Lasgn1In Anau
sy 1 .1 2

Papada N wichian',Pakpum Manair , Yanapat Chuchuen

3
and Supawadee Mak-on
UNANED

[ Y

wadlawilaadeyalulagtuiiunumdidgyiunisuseuianadeya Mmyadndeya
uazmsAumansaume faensiuundeyaiedumedaiildduanudon femsai
AuLuUMIIRUniiveTinvesednsam madenAuanume (Feature Selection) @i
MENNNIVARALUY Information  Gain dnsudanmdnumediianimindes fiden
Uszgndfumssuundeya Naive Bayes uaz Decision Tree Lilafaugnnguunannaide 910
nafiAn NusEgATINaeieteduinemansmeldedei 4 S 177 unenidde
WU9 4 @191 Laln AuAdafans Auinemansaunn auIngin1sneuiames uasnu
du « MAeates WirnAnugniesgsaail 84% fMemssuunuuy Naive Bayes iiin1siden
AudnwairAti i 003 TAauAN YL AL 444 /1 uANIIUUNLUY Decision Tree
TeAugnetasl 60% Aistuamdnue 9 M Fedniminmadenaudnume 020 Tng
agunsidenaadnuarsaniunisdILunLuy Naive  Bayes Tiduuuun1ssuunds
Usgdnsnmaninmeyateyansalfinm

AdnARy: NMsvimilestoya Msidenamdnuae NsTuwuntaya
Abstract

Currently, data mining can be very useful to data computational, retrieve
important and relevant information. Classification is a popular data mining function.
The limitation of the classification model must use a feature selection to investigate

with the real system. This paper, we used the Information Gain approach, which is the

1 a a a s a s a o o
AUIvINEINTARNNINES AnEINemaniiasinalulal umine1desvinasan

2 a a s a o o
avivimalulagansaung AugInemanswazinalulad Wnine1dusvdgaava

3 a P a a YY) a a o a Aa o
airmelulagrauiiames Inedesngll uinninendemalulagsvuenaesite
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one method of feature selection, to improve performance Naive Bayes and Decision
Tree model for a manuscript grouping. The case study used 177 manuscripts from
National Science Conference 4" which has 4 groups including mathematic healthcare
computer science and other related fields. The results shown the Naive Bayes model
with information gain weight 0.03 has the best accuracy at 84% and 444 features.
Moreover, the Decision Tree model with information gain weight 0.20 has accuracy
only 60% and 9 features. Concluding, the Naive Bayes classification method with the

information gain method can apply the best classification model with this case studly.
Keywords: data mining, feature selection, classification

unin

8NN3 Feature  Selection Saufisuunsvanstundoufunisinmaianis
wilesdioya (Data Mining) fild¥uanudendmiumsatndeyavidoasaumaandoyads
Feg1eldun M395195MI0INA MIFUIINGS WarnsunsszuInaslsa WWudu Fsmsaiie
Auluuveteayatuliegsia visensunluldusslevd Mmenseuiunsmiletoyadiulngy
wuinagldyaddununniiiendn audnvue (Feature) mniunldnuiensduunteya
FFRltamema dmsumadendinadnune (Feature Selection) (Kan Deng, 1998)
fvennvanezuuuy AldFuamnuion uaesUuuuitugiu Aemsldadfdnundie uaslunuise
Fdmdnmsiina il I6u Filter approach wa Wrapper approach gelunuadeidenldngy
Filter approach #1838M15 Information Gain Til¥dnduvesdfiusnglunisiatan Tas
tandnanafidmiinsngay wesihluSsudeutumssuwuniuillifinigld Feature
Selection s'amﬁu%y’umauﬂ’lsﬁi’muﬂﬁugm Naive Bayes Wag Decision Tree UulUsnsy
Rapidminer Studio lngiauenaranugnisalieuiisuluimdenamside uareiuse
HANNTIVY

AWeiun1TIde
1. nswlsudeyaunauivy
JunpuMTasNteyanazionasiazianldluniside unauideauyseyu

Amnsieietneduinemansnald adedl 4 fnsdwanuunanuuenmuauliun
adamans #and 1ad T13ne1 90%73nen Awwanden Imernisaeniiames melulad
a1saume MaAnu ingrmans arsisagn/aunin ssldvinsdanvadu 4 nqu fail
1) WEIN13ABUAIADS 46 UNAIIY 2) ANAANANS 16 UNAIIY 3) 1515048 58 UNAIL

1%
o o

4) du 9 57 unanu laglddruainiiion 3 drumsil Younany unAngs uagAdAey

£

anzludIuraIn e dInguiiniu
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A NSCIC 2019 Wwiiulasenis »  nwwanis  eniuaa  dayalseusuuasihin  anwiiseou  nsdsadu  Gadais

@

a1 Buledaulszgdnnisesetiemuiveimansanald asei 4

flass, text

comsci, "The Development of Scientific Argumentation Ability and Decision Making Skil
Wutrungsitawas School Yala Province using the Argument-3ased Inguiry Approach in th
Natural Resources The purposes of this research were (1) to develop scientific argum
decision making skills; (3} to study the good teaching practices of argument-based

(¥

participants consisted of 7 Mathayom Suksa III students in wWutrungsitawas School i
obtained by purposive sampling. The research instruments were comprised of (1) the
lesson; (2) a scientific argumentation ability test; and (3) decision making skills
using content analysis. The study found that (1) the post-learning scientific argum
learned using the argument-based inquiry approach wers developing increasingly (2) A
skills.; (3) In exploring the best practices in scientific learning using argument-b
found out the contributions that; firstly, the arqumentative issues related to stude
students to learn and get engaged to argumentative activities. Secondly, allowing st
mixed-collaboratively might boost students to emhance their social skills and promot
problem-solving skills. Students, particularly, better gained motivation, responsibi
self-contentment in engaging scientifically argumentative activities. Thirdly, tea
students to realize that evidence and warrant are matter. Lastly, student-arranged b
students to be more responsible for their work. Solve problems create confidence, va
argumentative activities. the arqument-based inquiry app h, scientific ti
skills,Mathayom Suksa"

comsci, "Developing Mathematics Achievement on Frecuency Distribution by Graph of Gra
Integration in the Classroom based on TPACK and SAMR Model This research aims tc dev
and SAMR Model on frequency distribution by graph through technology integration in
histogram and freguency polygon through GSP program, Plickers application, Quizizz a
application then study on studentsi mathematics achievement and attitude in teaching
created by the researcher. The sample are 28 grade 11 students of Satree Yala School
the second semester of 2018 academic year selected by purposive technique. Pretest w
the 4 lessons created by the researcher and posttest was given after finish teaching
that studentsf mathematics achievement on frequency distribution by graph after lear

w

AR 2 fegretayalid CSV Basunanaifelanizn1wsingy

namil 2 deyavianuelulriduiadudesdiundn Ao drutheyadoya (Label)
Tunsseyussamuasuney waziionn 0 3 dau 1dud deiFes undade way Addy
RMENwsingy Weldlunssuununennaide iidedlunisdadingenvidinguas
wenudiliazanlunstd gleui wnnsstfuneinedigeddivsunsudiowen
Alumousudu

mswauTusunsunwlnmeu nsesfdniiiildiieadedldud duav ndewmune
Tensaldyanualniadineians A1assnuid (Pronouns) A1YNUN (Preposition)
AdUSIU (Conjunctions) wag Verb to be mumiagne LA and yet but for so nor wag

neither ieas1anauynsuAmdnm wagldyalusunsunwilumeu annllemniwsaingy
3 d@u TuunAIidy Founanu unAngs LwazAdAgy

forvina:
if viin Dword :
del Dword[v]
Dsort = sorted(Dword.items(),key=lambda x: x[1],reverse=True)
print 'keep : 'len(Dword.keys())
print Dsort

a. o U o U 6
2 3 TUsunsunmwlwneudmsunsesmdng
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el' [

ANUNINT 3 TUTWATUYINUNTBIAANNANUAINUAIT T0ANY (text) NRTINY

(% A

Adiniiuegensisd (array) agnau eenmemas del way uanssuumdnwifivie

2. myvimileadeya (Data Mining)
nmsviwniiesdeya Aensyuiunisadaanuduiusuioduunuuaingadoya 1Tu

(%

nsguaumsduduaudliusngussleviuasdeyaiidrdyuugiudeyavuinlng
(Knowledge Discovery from very Large Database : KDD) wazldnannisuesn1sneinsa
foyagnlmiluouran nsfumaniuazamatafiudlsludoyamani (knowledge
discovery) fRNUUANA19AINTEUUFIUTRYA (Database system) fiausienie SQL
egrudoyatuannsouandlfiftosenuduiusluiffugusiniy mnfesnsdeyaids
Anfiaudosnislimineinsiigedu  winsiinilosdeyaiinisnisdousnaln dae
FunouiEfteulunissuundeyassratu fulidinaula warlasstneussamiton (Hus
dmdumadansiumiiostoyadidesldlunisiieniddsliun ngauduiug (Association
rule) N3 uuUNUsELANUBYA (Data classification) n1swuenguteya (Data clustering)
wazmsastsuluniw (Visualization) Tassuideilitumssuundoyadeisiiugiu 1dud
udwiug uay duliifadule Weadresfunuudmiunsduunnguunannadds Faihnis
UiuUssgunmvesiuuuuieiinmsidendaudnuny iensiannlugnisldauaieid
Fodnnvomineins uazalunisussananadwsidamnugnioanzay

2.1 msiienAAnnuy (Feature Selection)
nsAndenAdAyMenTEUIUNIARRaNAManYMe (feature selection) (1on
and Wysaeddnen, 2557)  wualéllu 2 ngu  léun Filter approach wag Wrapper
approach dwSueddeiidenld Filter approach dendnmisdnidenilions Tngldnns
ﬁflmmmmﬁmﬁﬂﬁammmé{’uﬁuéiwﬂwLwiaﬁ\ll,ﬁ]a%l,l,amaflaﬁifmF] wazA1IARLADN
Hvoimensidesddunuiminicun wesinsdenfiwesidaimdnunnini
R NaRE IR
Tne Filter approach Wunsidenilwesmudniminiidsuwalduazdossiu
muAnimtnannuldeou ifuamndauduiusseniausazilioes Sanadaluns
fuanuiiedl
® Information Gain ms¥ieundnazidenld Probability wseAutrazidu
dlethinsuiu Entropy winzaududeuleiildlddudounn
® Chi-Square findnnsFuaiminuosenn3dng sendnnismisadilag
ws namdentnvesuenvitndigsio e itosgemuiy
Wrapper approach iunsfuaantiminlagld Model uusld 2 wuulngjde

Forward Selection g Model fivinsiiuaudnyzaiiay 1 andnvae aAaanuaed
Taiulidszansamifeziivlivasidonqudnvasdu 9 uuiiude way Backward
Elimination via1unduriu Ae dafudnuaslidAynsluiiag 1 aadnuuy wazyiinis

YsLUMNUIZENSTAIN
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2.2 Msnadaunelusinsi RapidMiner Studio

wsesiielunsinneideyade Data Mining Wuitiexlusilan nsdeeviduasi
Prelivnsienedldinetu mngfunsieneideyaiifvunluguazsruusnnly
sAfedldadns Model Suundaya Decision Tree uaz Naive Bayes Ingtumauluns
AduuNsINUNUNAINITEMNaIvIRIUINgmansmemailanisvinmviiesteys

auA Naive Bayes wa Decision Tree Nfleallunisimilosdeyaludagiu

Naive Bayes Decision Tree
tra mod

exa

M 4 yaiesesile Naive Bayes Uay Decision Tree lunsdnuundeyauulusunsy
RapidMiner Studio

a A Ao W a ) ) . L=
WAIpeilad1Ay oIN1TIaeNANANYMEAIY Information  Gain Felulusunsy
RapidMiner Studio #imsidentdausiuiuiuyadnuundaya Naive Bayes wag Decision

Tree TuA 1?5 wag NN 6

Weight by Inform...

AN 5 yaLesedlalienAuanaEnIe Information Gain uulUswnsy RapidMiner
Studio

1

ANSNAABULLBLASIUTDUAVDIUNAINITY haLiIN1SweNAINLUADINIT bAKA

U

[ 4

fan wrseavangheinsaldydnyainindaeans Aassnuiy (Pronouns) ATYNUN

o

o o

(Preposition) A1&us1U (Conjunctions) Wag Verb to be audaee lawn and yet but

for so nor wag neither Wis N lgN15USEUANALBNENS (Process Documents) 71l

JuMDU TFIDF W5auAUNISIANUIUENALNSNAZaUAILINUNAILE 0.01 94 0.25 il

= o o

HATBIANANYNADY Uay IUIUAMANYME WIRTANAIMTNIANgR dwunisldau

9

t:l' [

Tuduwuuase weSeuieuuse@nSaniu NSINLUNAEAULUUNTANANYAEALY

9 9

Joya
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@ Process » 0% 2 £ L 4 g @

Read CSV Process Documents. Validation

<
]
i

Weight by Informatio Select by Weights

j"ﬁ- 3 TE
i | -

o

A9 6 NsUsEInaNaazUszuUszansamnsIseuulusinsu RapidMiner Studio

AunInd 6 ddauves Validation  Fudunisusziliuvssdnsaim Anielu
Usenaume Naive Bayes way Decision Tree ludiuiliyniasesile Apply Model uag
Performance vinthitduluuiaiadu uvinisnaaeulugliuy 10 folds Aanisagy

Yatoyatos Wieai1anuwuy uasnagey Ndeulunisiuviloudeya sunmi 7

Process Parameters

O Process » validation » P PLPLLGTEH § Validation (Cross Validation)
3Dl on Daich atndute
Weive Bayes Apply Model Performance Py
qn md ) med g et et ) (= B b g
tomd wipt g © i) G T wmb " w0
nur
v w v o
sampling tipe stratified sampling ¥ (I
se local random seed
7 enable paraliel erecution
& Hice a0vanced parameters
-
' Change compatidiity (9.4 001)

AN 7 fegen1sdiundeyaniemnaila Naive Bayes uulusinsy RapidMiner Studio

2.3 sAdeiAedes
nssuunnguteyademaianmsiiniiedoyaldsumsdssandldousioidots
Tun539e waznsvihauads nadnudewedamilocdoya (ygaduu Wayseuazane,
2561) Wisuiisulunadmiudsanesulatl sensiimaiamiesdoyaiiientiamun
Funuulunafisuuniisiussansiasedunou Naive Bayes uaz Decision Tree WUl
Teulrnanuiiigs loun & uds mm Yo wazused 1Dudu sidunndslunisesnuuums
Aodmduduunnguunainaide way dnsszgndldlunismnasuFeu euuzi
16397 UM sTauNuMsAnY MnszuIuMsAumENIEd en1Iny (5191 nia
sysuauazane, 2560) winuitetihdunouisnsduunmarduldtugadeyaundae
yosunAite Wedanduresunanideludesiudmiunmsinminsanandiuszs
alunsiaNTanUveY YeassuuUIMIiansuUTsguAvInng uaztiindseansam
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AEN13AnKENAT Fauana1sliainnisldiiieinismaaeuanufgiunieada (fesunauns
Wy dieruazAMY, 2561)

NaN15338

pudumeuiindnlidmiunisaaeu Tinadwsiivnausly ludiuusnied
ihuiinvesnisidenandnuazdae Information  Gain Lilelwldatuiindmanzaudy
FULUUAMINWG 8 wazn il 9 dufunsiIeuiiisuAinugniessEning Naive Bayes
uae Decision Tree fiinauswndonsiuisludiuvessanifideiinsuudsanimdnlunis
\HanAENwEAY Information Gain
1. UsgAnSnmmsidenandnuaieais Information Gain

awidl 8 uansAiminvesnisdenaudnuaEdae Information Gain AU

YDINUAN WY Y30A1 WaneAIUATY IneUseanSamuesanaugndesdikansluninig 9

4,000

3,500 3

3,000 +:

2 (AN)

2,500 11

2000

AMANY

1,500

1,000 T4 .
500 4

0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 | 0.1 | 0.11 | 0.12 | 0.13 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.2 | 0.21 | 0.22 | 0.23 | 0.24 | 0.25

| Oword | 3,560 | 1,147 | 444 | 294 | 201 122 99 81 60 a6 42 36 31 28 26 21 19 15 10 9 4 3 1 1 1

AuwAln Infomation Gain

AN 8 FuuAMdNYEAINA1IMIENY8Y Information Gain
Foyalunsmnudn Wewiuadminluiinindt 0.06 Iuiuaudnyranafal
122 FadlA111nndn 10% YoIAMENYMLIANIINYATOYS Uavinaelile 1 Aaanuueiien

Wmidn 0.23 Yuld seannguesidnlngnszaiedinsgiutieanii 0.20 Wuduly
90%

80% R -
70% pE—
60% Af}t: A
50% 1}
a0% |
30% 1
20%
10%
0%

(Accuracy)

v,

AANNRNHDY

0.02 | 0.03 | 0.04 | 0.05 0.07 X 0.09 . 0.11 5 0.13

OINaive Bayes 65% | 84% | 84% | T9% | 74% | T1% | 63% | 61% | 57% | 57% | 57% | 57% | 56% | 54% | 5% | 54% | 51% | 52% | 45% | 43% | 40% | 38% | 26% | 26% | 26%

W Decision Tree | 319% | 319% | 31% | 31% | 37% | 37% | 48% | 49% | 50% | 51% | 56% | 56% | 57% | 57% | 57% | 57% | 57% | 59% | 60% | 60% | 58% | 54% | 43% | 43% | 43%

2
ATUINUN Infomation Gain

M 9 MsFeuiiguAIAINYNABITENING Naive Bayes Wag Decision Tree luusiay
1mtinved Information Gain
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wavesnswlunmil 9 dwSumsiuunuuy Naive Bayes Saugniesgeiian
7l 8% fidntamiin 0.03 uazsiinit 20% fAaniiutnannnd 0.18 wansINAITEILLN
fogauuy Decision Tree WarAnugndasfietimiin 0.20 7 60% @efugiuvesnis
Fruunuanssiu uazdengetausianiintn 0.08 f 0.23
2. Uszdnsnimnisidenaadnuaizeie Information  Gain Tiufuinaiianisdniundeya
Naive Bayes

Tngamsiudmiuaaugndedludiuiing1nnn Tuseazien Miausluidedn
y03AALILEN (precision) wenmunguuasunAAde fitwiin 0.01 uay 0.03 (n3dl
fiflanuos Naive Bayes) wag Antiwitin 0.20 (nsdiffigauas Decision Tree) wiaufuen
5¢an (Recall)

2.1 nsdimaidenandnuaizss Information Gain ¥wtin 0.01

accuracy: 64.89% +/- 16.02% (micro average: 64.93%)

true comsci true health true math true other class precision
pred. comsci 27 5 3 4 69.23%
pred. health 7 33 8 10 56.90%
pred. math o 0 1 0 100.00%
pred. other 2 6 2 26 72.22%
class recall 75.00% 75.00% 7.14% 65.00%

AW 10 AANuusiugazAAmgndesINIdenANdNYALFY Information Gain
whwiiin 001 ufumeliansduundeya Naive Bayes

aun il 10 Aenuutiugigegadiuadinanans (math) nguduq (other) fu
ABNTILABS (comsci) kag MUgUNIN (heath) auaIRy AAUsEaNdAgeaaLviniuly
AU ABUNANDS LAY FNUAVNIN

2.2 nsdinsidenAmaneMeme Information Gain W1witin 0.03

' [
a0 o

netmin 0.03 NM3IMUNLUY Naive Bayes USINHAIAIIUQNABIGIHA MIUAIN
9 IneliseaziBen A1AuLlug) Auadinenans 71 100% nquduq (other) wazAu
ABNNIABS WINAUT 89.47% Uay Auaun 1w (heath) 75.93%

accuracy: 84.29% +/- 9.07% (micro average: 84.33%)

true comsci true health true math true other class precision
pred. comsci 34 1 2 1 89.47%
pred. health 2 41 6 5 75.93%
pred. math 0 0 4 0 100.00%
pred. other 0 2 2 34 89.47%
class recall 94.44% 93.18% 28.57% 85.00%

AWl 11 AAnausiuguazammgndesesnsidenandnuazse Information Gain
dwiin 0.03 saufumaiamssuundeya Naive Bayes

Al 11 dmfunavesrszdnilengean sunoNfanesi 94.44% Fuguamil
93.18% ngudu 9 7 85.00% usitfosninassdmiuduadinmanii 28.57%

23 nafinadenaadnuaise Information Gain Ynutin 0.2
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accuracy: 43.24% +/- 10.82% (micro average: 43.28%)

true comsci true health true math true other class precision
pred. comsci 26 9 0 4 66.67%
pred. health 1 0 0 2 0.00%
pred. math 9 33 14 16 19.44%
pred. other 0 2 0 18 90.00%
class recall 72.22% 0.00% 100.00% 45.00%

AW 12 FrmnssiugazAmLgnFssweInsidenauanuLIe Information Gain
dwiin 0.2 aufumadianissuundoya Naive Bayes

A 12 MIFIUMUNLUY Decision Tree Us1ngA1AIgnHadgegn muani 9
TneflsngaziBon Aanuutiugr dmsunavesanszdniangean ngudu o 7 90.00% sy
AOLRUABTT 66.67% usilA 19.44% dmdufuadnanans uag 0% dmdufuguam

3. UsgAnSainnisidenAmdnumzale Information Gain sudumaianisinuundeya
Decision Tree

Wulhganunmsdmiuaiaugnaes Yeunalinnisduundeya Decision
Tree ftiiausluidednvosAinnuusiugy (precision)  usnAIAANYBIUNAINLATY
ntn 0.01 uay 0.03 (n3diffigaves Naive Bayes) 0.20 (n3filiifignvas Decision Tree)
nioufiumszan (Recall)

3.1 nstinisidonAndnuniese Information Gain Ywtin 0.01

accuracy: 31.43% +/- 6.27% (micro average: 31.34%)

true comsci true health true math true other class precision
pred. comsci 0 0 0 0 0.00%
pred. health 34 41 13 38 32.54%
pred. math 2 3 1 2 12.50%
pred. other 0 0 0 0 0.00%
class recall 0.00% 93.18% 7.14% 0.00%

At 13 Aenuusiuguazamiugndesiinndenaudnuie Information Gain twiin
0.01 SfumaliansTwundeya Decision Tree
Atiuinfiugiuresnisidenqudnuuy Iinadiauuiugr fugunind
32.50% way FUAGAMERTA 12.50% udusingiudu q A 0% dvduainuseansu
qunWgsandl 93.18% uddudu o TarlndlAes 0%
3.2 nsdimstdenAndnunrse Information Gain wiin 0.03
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accuracy: 31.43% +/- 6.27% (micro average: 31.34%)

true comsci true health true math true other class precision
pred. comsci 1 1 0 0 50.00%
pred. health 33 40 13 38 32.26%
pred. math 2 3 1 2 12.50%
pred. other 0 0 0 0 0.00%
class recall 278% 90.91% 7.14% 0.00%

i 14 ARG AEAIAINNABIVBINTSIRBNAMANYAIEAIE Information Gain
wiin 0.03 $1ufumATianissuundeya Decision Tree

Al 16 d1915UN13wUNLUL Decision Tree SiAaruutiugidunsufiomesi
50% uarlinadnslndidssiuiivhmin 0.01 Wuieaumanuszan

3.3 natiniaidonAndnunede Information Gain Ui 0.2

accuracy: 59.73% +/- 12.30% (micro average: 59.70%)

true comsci true health true math true other class precision
pred. comsci 24 1 0 1 92.31%
pred. health 12 4 14 24 45.05%
pred. math 0 0 [1] 0 0.00%
pred. other 0 2 0 15 88.24%
class recall 66.67% 93.18% 0.00% 37.50%

AWl 15 AAnaustiuguazAmmgndessnsidenandnuazsg Information Gain
vwiin 0.2 JwiumaliansIwundeya Decision Tree

At ATiaaf 0.20 Fan1suunuuy Decision Tree Tinadndrnugnies
qufigadl 59.73% fAanuusiudisunesiomes 92.31% ngudu 9 88.24% wsitleenin
50% dmsusugunw wassuadnmansi 0% deiliEnaulavesuuuuiiamin
0.20 AUl 16

develop
> 0.059 <0.059
comsci . .
information
>0.059 <0.059
i
LOMSC acceptance
»>0.037 £0.037
her A A
e satisfaction
—
»0025 %0025
comsci

flour

>0,059 £0.059
other health

M 16 AAnuusiuglarA1ANgNABIUBINITIFeNAMENYALAY Information Gain
iwin
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2AUT8NANTIVY

nsnaaouLiiolildathiniinfian uazArnugndesgeandiviuniaden
ANENYAILFY Information Gain Musadndlunwd 8 uazamil 9 dwmsumsiSeuidioy
AIANNYNABITENING Naive Bayes Waw Decision Tree n1slAenAMaNuMEAIY
Information Gain nsdlduundayade Naive Bayes |duadndetiviin 0.03 Tridanu
gndasii 849% TieganiiAAnugndeslumssuunLUY Decision Tree firntiwiin 0.20
Treaugnifeaiiios 60% sheAmimiindidenaadnuay Information Gain fidedaden
71 0.03 uarMIIWUNLUY Naive Bayes uaz Decision Tree sn3ouifisufiuyannaeudi
Lifinmsdennadnvarifiduiunadnuuzasuiu WefAnwianuannsavessuuuule
Isandruuvesnadnualumsnd 1
a31eil 1 mstd3euiiisumanugndes uazdiuiunudnvazyes madenauinuae

Information Gain

Operators Naive Bayes Decision Tree weight word
Lildnsdenamdnuuey 64.93% 31.34% 3562
n1siienAaNYY Information Gain 84.33% 31.34% 003 444

MU 1 Ungradnddmiunsauunuuy Naive Bayes sfner1aagnifes 84.33%
figaniinslaiidenaadnuass usn1ssuunuuy Decision Tree TsiAANugndeavindiuns
Lidenaudnuas Tnsesurradnsiumngiemandnvaziianasaivayunisldan
thagduhlifinUseavsamnnssunuuy Naive Bayes fenadnvny 444 é1 Using
Foatiuayunmunnd 9 Lesnillonudnuuranadiiosnin 10% vesdiuunudnwaza
ANugNAeslinsUTuatanag1edaau Tunsain1s31uunkuy Decision  Tree 3A1A1Y
gndsgeisutunuidnuas 9 M fedesnndunuuiivuinanasindiuiugadnuay

#3UNan153Y

fhonansife uernssuiisulsyAvsnimdasaaugniese iR A
Alaldnsidennudnuae lriraugndeswesnisduuniuy Naive Bayes femdnnis
vesaanazidu fusuiunudnuny 444 d 71 84.33% gandiegnsdiniau uazmeute
aunfgTuresiuuaudn v fianasdinansenuiuAmATIgNFsBINI T UNNGLT@es
WUy WU Naive Bayes TsiUszavanmidianimign 0.03 us Decision Tree S1uunngallé
fesnituazUsngUszavnmAfinuanwusfiszdulioondt 10 M sluseaziBoalyl
Usnganuuiududagnduunndreiu viendnladiiianuuiudianeiiiosunngy
Wity winisAnuideriesunamadaniity mnemadansiunieuteyaidunouis
vannmaneivhauladulun dwnesnnnnesuumdu (Support vector machine) uay
Tasstneuszamidion (Artificial Neural Networks: ANN) fienasimunsiesenlusuanls
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AnAnssuUsznA
VDUBUAMANLINEIAARSWazWALLLAE U INeduTuigaman uasnangns
WensreuiiwesTialuayudeya uazniaslodmsunsvinideliussquadise
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