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Abstract

The purposes of this research were to develop the data warehouse and to
construct the “Prediction Model” of high school students achievement of Kasetsart
University Laboratory school, Kamphaeng Saen Campus Educational Research and
Development Center, from the data during academic year 2005-2013 to develop the
data warehouse using the structure of snowflake schema and presentations, and then
use the Mathayomsuksa 4 students’ data during academic year 2010-2013 consisted
of 525 records including 16 features of attributes to construct the “Prediction Model”
with 2 sets of data types : original data and data cluster. Then the features were
selected by Correlation — based Feature Selection (CFS) and Information Gain (1G).
After that the “Prediction Model” was constructed by data mining techniques e.g.
Neural Networks, Multi-layer Perceptron (MLP), Support Vector Machine (SVM)
and Decision Tree Model. Finally, the model was compared by the Performance Test
with a 10-fold Cross Validation.

The results showed that the administrators, the department leaders, and the
advisors were satisfied with the high school students’ data warehouse at a good level
and, by using data mining techniques, the set of original data, for feature selection
with correlation based feature selection (CFS) combining with a Multi-layer
Perceptron Concept, provided the highest accuracy at 94.48 percent and the second
root of the discrepancy was the least at 0.1880 which was suitable to construct the
students prediction system.

Keyword: Forecast Academic Achievement, Data mining, Feature Selection
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Volume of Pro 1986

(numbers in 1000 Qr T | QIr2 | QIr3 | Qir 4 |

Waest |5an Josd 78 45 34 56
Boulder| 30 67 87 91

* Roll Up *
Dimension: Time

Volume of Quarter 1

{numbers in 1000 Jsgun Feb Mar
San Josd 26 22

West "Boulder | 28 30 cp

Volume of Prod _ CellPhone Pager

(numbers in 10007 T00T [ 1017 | 2007 | 2011

West San Josg 33 12 8 12

Boulder] 45 34 20 23

Dimenslon: Location

+ Drill-Down +
Member: San Josa

Volume of Prod  CellPhiane Pager
(numbers in 1000] 1001 | 1011 | 2001 | 2011
San [ Teami | 20 8 6 7
Jose [ Team2 | 13 & 2 5

27 2.8 M3 Drill Down tag Roll Up IA903a

117: Ballard and others (1998: 45)
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Volume of Prod| ~ CellPhone Pager ==
(numbers in 1000] 1001 | 1011 | 2001 | 2011 Locatiorr—— 5

SanJose 33 | 12 | 8 | 12 “Time
Wast Product

Boulder‘— 45 34 20 23 @
l chei

Volume of Prod| 1996 (CellPhone & Pager)
(numbers in 1000] Qtr1 | Qtr2 | Qtr3 | Qtr 4 Location——
SanJosq 78 | 45 | 34 56 i Product

Boulder, 90 a7 87 o1

l Slice l

Time

West

Volume of Prod 1996 (CellPhene Only)

(numbers in 1000) Qtr1 | Qtr2 | Cir3 | Qtr4 o

D Josd 53 | 35 | 20 | 48 Location—— H
Boulder| 78 57 40 80 Tig “Product

M 2.9 M3 Slide 1ag Dice AY0YA

117: Ballard and others (1998: 46)
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WenFuudiddmTudredoyanindunnantes (input Space) l1ldaTlinosanlas (Feature Space)

do s o {
Llﬁgﬁ%}%‘lﬁ\‘lﬂ“ﬁu’lﬂﬂ’ﬂmﬂ'ﬁ%S (Kemel Function) ‘Uu?\llfﬂﬁ]iﬁlﬂcﬁ ﬂ\ifﬂ‘Wﬁ 2.16

X Input space >(_, Feature space

{ @ @ 4 4
NN 2.16 HANNITVDIFNNOTALINAD TN BT

fu: 5108 v lawnd (2556: 23)

~ = a o o I I o R g
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fn: 518 @ lawnd (2556: 24)
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= 9 ~ v d a ) ' ) < Yy A VoA v A
mau lldsdoyanlndgariuivmatios uanindu H, wiiluduininguinduiniige
e Y . . R D) A
Ao 11 Maximum Margin H3YNUBYAUIT Support Vector

3.5.3 manaduliidaauls (Decision Tree) matindu lidaduladi Tnseadia

Yy 9 v Y o a A =2 Y o o A Vo
adeau 1 azdszaeude Tnualumsdaaulanuaasdatemruavesduilsuaz o unony
Yy A 9 = ] o o A "y
A28N4N1Y (Branch) Tagl IA59a319ANuduiuS50910 IHUATIN (Root node) 8EAUUUGA
a9 Y A 1 v A A Aa Jaa 1 v A

yourugidu il naziouae Tvualunmsaagaullasdenueansiidniinanenisaaduly
mialszinnvestoyalidanduaie emon T Tnualy (Leafnode) W3 oisona1 Truagn @

wnaaInaIaUeItoya aelunini 2.18

root node

branch

senior

aedit atng

node
yes

leaf

youth Middle| aged

fair excellent

AN 2.18 anvae Tassadedu lddagaule

11: Changala et al. (2012: 428)

9 1 Aaa oA A I A ]
1NN 2.18 AuanueanidaangnienuniluIvuasin Ao 01y Taouiia
3 . . ¥ o X 9
0171 3 311UV Ao youth, middle_aged, 11z senior WBNIINHIINMTUANNINIU T)auD

{ ' { o A 4 a 4 '
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A A

dy a 14 a 9 Yo A = Y o 9 1 1
BOADUNUANDT (no) mﬂuﬂ@ullumﬁu%maﬂmwuwi%iumamuuﬂmay‘aagﬁmmmu LU
ID3, Chi-Squared Automatic Classification and Regression Trees (CART), C4.5, Interaction

. I Y a o dy 9 o a KR 2 J [ a R & A '
Detection (CHAID), Wuau GI,HQWU'J ﬂucl‘]f anNvINy C4.5 FUUUDaNo I NUHUINUNTHIA1Y
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ANUTUNUTNUAAITUINNG A %Qqﬁ}ﬂWﬂﬂWil%}ﬂTﬂﬁiWﬁ’Jumu (Gain Ratio) Lﬂummuuﬂiu
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=
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N9 TAgzABIMIAIIITAUMAVOINITLULLEN (Split Information) ABM AIANAIT

o1l

1) @uN1S Entropy

Entropy(S) = — Z P(s;)log, P(S;)
i1

aa J
Tag S ﬁ’ﬂ LL’E]GW]T]J’J@]EIQJ)BME]

G

2) @UN13 Information Gain

k

Gain(s) = Entropy(X) - P(S,)Entropy(Xs )
i=1

Tag S Ao HEANILIATONA

<3|

P(S,) Ao anwuziiluveusados i vod S

J

= a A 9 d'da! 1o
XSi Ao woansuathvineg X nuuegnu S

U

3) ®WN1T Split Information

. _ < Ibjl | D
Split Info (D) = Z xLog, ( )
i1|Dl| |D|
Tag D fe yavesdoyadlods
D,  fe ywvedeyadiededen j
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4) ®uN13 Gain Ratio

InformationGain
Splitinformation

Gain Ratio =

{ J a
N FUNUD YU (2557: 8-9)

a % < 0
3.5.4 mailan139anga (Clustering) \Wumsimilosoyalugilunuvesms
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@ . ) 9o A 1 1 PR Y I a @
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Q
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4 o ' ' ' 9 Aa 1 J o 1 Y ~
yaguanansenngulunaasngu Yoyanlizesinngaguinanatlsziinguladosngay
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Iteration 1 Iteration 2 Iteration 3

g8 Dy . x & D
< X < ) - "X
= 1 Y = S . =
f
-~ 54 "'z.s J-‘.’-' . -~ 84 z.x’-‘-"' . > 84 z.ix')""
- -. [l b= ' .. - . hCL]
2 x N X o'. t?(.' 8 ‘ -°. '
- e
= | = | . o .
= T T T T T = T T T T T T = T T T T T T
0 10 1 20 2 0 10 1 20 2 0 10 1 20 2
X X X
Iteration 6 Iteration 9 Converged!
8 4 0 8 4 = & N g
- " . - wel 7 el
2 | S, 2 _,,X 2 | _,,X
o | o el Nivay s | gy 2 »e e
= 2 . -.l..'.)‘,- h = g t.'.ﬁ- = B l.'.ﬁ-
2. 2 P N Pl
g 7 ..x.-'- s , g- R , X_‘
2 2 & -

A 2 Y ' 9 Y
NN 2.20 VUADUNITIANQUUDYDNIY k-means

ETRE http://www.learnbymarketing.com/methods/k-means-clustering

3.6 MsnagavlszansmMnuuy k-fold Cross Validation
] a a o a o dy 9 1] 1 9
fﬂi’Jﬂﬂi%ﬂ‘Wﬁﬂ1W"U’ENL!°]J°]Jﬁ]16?NGlu’J%EJH %31‘]5ﬂ15’3@ﬂ1ﬂ’311]gﬂ@]?]\1"110\1
GlgljmJ”a (Accuracy) uawhimﬁaawmmwmammﬁau (Root Mean Square Error: RMSE)
ﬁaumimaauﬁmmﬁ@ﬂﬁay‘amﬁau (Training data) uaz%gaywﬂﬁ@u (Testing data)

#1935 M Inaaoul sz ANTMNWULL k — fold Cross validation
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v (Z 4
3.6.1 3§msmd1mmgnﬁm (Accuracy) Tumsaaduwunensal a1uiso

) k)
Mura ldan

Correctly Classified Instance
Accuracy = x 100
Total Number of Instances

Tas  Correctly Classified Instance fio $113UA08 19N M18YNADS
9
Total Number of Instances 719 $1UIUAIDHNNINUA

37: C. Lakshmi Devasena (2013: 133)

3.6.2 M3 InNiaedvednINAaIAAABY (Root Mean Square Error : RMSE)
Ao MITAAIANUUANAIITEHINAITINUAN 1A 1NUUUTIADI 11N RSME A0 Laad

HuUs1a 1nAReInUAITY ATDAILINU 1R

1 9 d' a dsl a
Tag Y, UNY AYIVOYANINAYUDIT
L Ay Y o
Y, uny  an'ldanmanensal
Y
n UNY TN

A Hye Rin Kim (2009: 4)
4. M3NAAONAMAN UL

v A Y . I A an &
nlsnAlaenNfUanYU (Feature Selection) Wunszuaumsvsedrsmsnialums

o A 9 A Y o = A aa o A 9 = o
TIHWN’E)QEIJ’E)HQLWE’]GH’JEJ?‘IHW1ﬂﬂBﬂ!$VIL‘Vi3J1$ﬁ3J°H§’E)ﬂVIq@iuﬂTiVﬂ!‘ViNﬂ\imﬂHa “]NGLHﬂTTVH
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4.1 Correlation-based Feature Subset Selection
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‘ Preprocess I Classify | Cluster | Dssoaabel Select attributes | v’lsuahzel
Attribute Evaluator

CfsSubsetEval

Search Method

BestFirst D 1-N5

Attribute Selection Mode Attribute selection output
@ Use full training set 1 {fu
() Cross-validation ~ Folds |10
Seed |1 === Attribute Selecticn on all input data === I
(Nom) gpam4 = Search Method:
Best first.
Start Stof Start set: no attributes
P
MNa. Name Search direction: forward
— Result list (right-dick for options)
1 gender S st Stale search after 5 node expansions
2_ an R el Total number of subsets evaluated: 81 '
:IJ = Merit of best subset found: 0.771
3| |career | er
4:income_faﬂ1er Attribute Subset Evaluator (supervised, Class (nominal): 17 gpamd): ]
5 _CEFEEI' maother CFS Subset Evaluator I
& :incom :ﬂOH'IEI' Including locally predictive attributes I
7|[|Marital_status elected attributes: 2,10,12,13,16 : §
8| |brothers plan =
9| |math sci
10[#sci :;
11| thai apam3
12[(Asoc
. B
13(™eng n
14 T gpaml Statue
15("|gpam2 | oK < x0
16| Aagpam3 I =

d‘ [=} [ 9 axy
NINN 2.22 MIAALDNAUANHUSAIYIT CFS

1NN 2.22 1 16 Attribute TdgnAaaenmaoiiies s Atribute AD plan , sci , soc ,
eng LAY gpam3
4.2 Information Gain

as . . = axy v A (% [} 1 .
19 Information Gain : IG A9 ’J‘ﬁﬂﬁﬂﬂmﬂﬂﬂmﬁﬂymziﬂﬂﬂﬁ’mm Gain U9

=

1 A . A PR o 1 .oa ¥y o
uaaz Inua Taglruaniua1 Gain gagaazidon IviiulvuasinuazAuiua Gain 9nATINY

9

H ] 9
Joyanmde mold 1aTnuade i) Tagldgasmsduam (e15oms gale, 2557: 22) Asll

Entropy(s)=- Y . p(S,)xlog, p(S,) (2-1)

H ] I~ 1 { A
Taeh Zc Ao masamveInNuazuveem s inaluaaa ¢

o o

1 { A 4 1 [
p(S,) Ao AAnudNNANUANRUTYoINGN S AU THUA

S
Gain(S,V) = Entropy(S) - Y (V)% x Entropy(S,)  (2-2)
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Taga Entropy(S) Ao A1V Entropy V99617 Root

Zvaalue(v) ||SSV || 1 Entropy 1utaas Inuadoguoan1saIuIn

SplitInfo(S,V) = — zls_'l x log, m (2-3)
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A1319% 4.1 AMNAeINIIALazliAYeINANITiE oU

o U = [y) |l v
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A aa v A v v A I = a
1 yuweansela 1inizeu FHANTOU 2017 MUATA1 199 1Wel Haa
A Aaa <Y @ 4 =)
2 yuwednIoNn  eIIdddeu WAL Y3501 QANAT
3 yuuedrsoNa 29 n 21101 mulne 1 1.5 vidaena
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10 MAABINITIA  AZHUY AUDVTIUIUAN 13U 54,70 , 86 1TuA
v Ay o A o a ' 3| £
11 MNAeaMsdIa - wan3iseu (1n3a) UIUNAUN 0 — 4 19U 2.54 , 3.78 1uau
v Ay o a = o a ' 3| £
12 MNAeINsdia - wamsiTeumay UIUNAUIN 0 — 4 19U 2.54 , 3.78 1uau
" Ay @ ~ A o Aa 1 I Y
13 MNAeINSIA Wan1sHBeuImay  UIUNAUN 0 — 4 135U 2.54 , 3.78 THluau
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VDNATTN !ﬁ@ﬁl‘%}iuﬂTi'E]’E)ﬂLL‘]J‘UGITiN"lQJj’E)!ﬂ%%'N (Fact Table) L2913 19U$H (Dimension Table)
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F91A15199 91N 9939 2 M54 AB Fact Grade LA Fact GPA 11alin151904 9 1519 A Dim_Area,

Dim_Class, Dim Department, Dim Group, Dim Gender, Dim Semester, Dim_Student, Dim_Teacher

1ag Dim_Subject
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Sdud voilad dsziandeya AesUY Key & Index
no interger A9UTIINT Primary Key
student_id interger sHeinisou Foreign Key

(Dim_Student)
class_id interger THATEAY G]% u Foreign Key
(Dim_Class)
subject_id interger THAIN Foreign Key
(Dim_Subject)
teacher_id interger sHae1138 Foreign Key
(Dim_Teacher)
semester_id interger sWatlmsfnun Foreign Key
(Dim_Semester)
score interger ASLUUU
grade float WaN3I5eU(NTA)
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M15199 4.3 A1519 Fact GPA dmSumnudoyanamsizoumaonaznanmsisoumaoaz au

a1y dsziandeya AesUY Key & Index

1 no interger A9UIIINT Primary Key

2 student_id interger sHeinisou Foreign Key
(Dim_Student)

3 class_id interger THATEAY G]% u Foreign Key
(Dim_Class)

4 semester_id interger THANSANYI Foreign Key
(Dim_Semester)

5  GPA float a3 eUInas

6  GPAX float HAN1TIoUIma Y
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M15199 4.4 M1519 Dim_Subject A5 UINUToYINIGOU

o d' d' a\ d Y o a
a1un yoWan ﬂizmﬂmaga DS U Key & Index
1 subject_id interger THAW Primary Key
2 subject_code varchar A9
3 subject name varchar %0391
4 credit float IATRERE
5 department_id interger SNen ’cj UH15¢NI15  Foreign Key
= 9 .
1T8U3 (Dim_Department)
6 group_id interger SHAUTLNNIN Foreign Key
(Dim_Group)
7 course varchar HangasMsANE
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{ 9 v @
M15199 4.5 M1519 Dim_Student U uYoyatinGEou

yotlaa

Do
—
=4
=h.

Uszandoya A5y Key & Index
1 student_id interger sHeinizou Primary Key
2 student_name varchar %6 Wnisou
3 birthdate varchar Tupeu Y e
4 gender id interger VAl Foreign Key
(Dim_Gender)
5 area_id interger NI Foreign Key
(Dim_Area)
6 brothers interger 1NUIM ﬁ Hoq
7 year_of study interger il ‘ﬁ WiFeu
8 father varchar 6']éf@ e
9 career_father varchar 21 BNLA
10 income_father interger 510 1deeTluesiion
11 mother varchar ‘Llﬁf NI
12 career_mother varchar D1TNHITA
13 income mother interger s10'lanotveq
U1TaN
14 marital_status nvarchar TOIUNN qUTE
¢314 4.6 M3579 Dim_Semester dmfunudeyailnmsAnyuazniniion
S Toilac Usziandeya A1eEUE Key & Index
1 semester_id interger THANSANYI Primary Key
2 semester varchar ERGIEEY
3 year varchar Umsinm
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A15799 4.7 M5 Dim_Teacher d115UINUY0Ya019130KdOU
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A a d Y o a
yorlan ﬂszm‘nmaga AHUY

Key & Index
@ 4
1 teacher_id interger INT019138 Primary Key
2 position varchar AN
. s
3 teacher name varchar 0019156
4 status varchar anIuUL
5 education varchar ’g@ MIANHT
2 . ) @ < 9 a =
M7 NN 4.8 919N Dim_ Group ﬁ?ﬁiﬂlﬂﬂﬂlﬂyjﬂﬂiglﬂﬂﬂlﬂﬁ’J“]f”l!'if]l!
o W Y 4 d o
aaun yoilan Usziandoya MeBLY Key & Index
1 group_id interger SHAUTZININ Primary Key
2 subject_group varchar yolszanin
{ ) [ <
@]”ISN‘?I 4.9 113N Dim_Gender ﬁ”lﬁﬁ‘iJLﬂU"{ljﬂiJvmWﬁ
o d' A a d Y o a
a1aun yorlan ﬂﬁzmﬂmaga ABUY Key & Index
1 gender id interger VAN Primary Key
2 gender varchar e
A . o v I Y A o @
131N 4.10 11310 Dim_Area @MU UINUVDYAITIYFBIINIA
o d' A a d Y o a
a1aun yovlan ﬂﬁ%!ﬂ‘nsﬂﬂﬁiﬁ AHUY Key & Index
1 area_id interger SHANIA Primary Key

2 province varchar N9
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i voilad dsziandoeya AesUY Key & Index
1 class_id interger THATLAL 6]‘?‘Lll Primary Key
2 class_name varchar %658 Al 6]‘?Ll'ﬂ”li AN
3 room varchar Wod
4 layer varchar FA9IUMI AN

{ 9 v < 4 J
15197 4.12 @159 Dim_Department 15 DiNUT 0305 10F0ngua15ZMsiToU5

o W Y 4 d o
aaun Yoilon Usziandeya AGETE] Key & Index
1 department_id interger sNan ’cj U152 N15  Primary Key
= 9
i5OU3
2 department_name varchar ¥on ’cj 15 n19
= 9
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(Dim_Gender) 148215199930 (Dim_Area) FouToaru tazmaeini ou (Dim_Subject) ¥A1519
U521 11501 (Dim_Group) 11A2A151NNGNA1ZNT50U5 (Dim_Department) AouTloaru
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Dim_Group *
7 group_id
subject_group

Dim_Department *
@ department_id

department_name

Dim_Subject *

¥ subject id
subject_code
subject_name
credit
group_id
course
department_id

Dim_Teacher *
¥ teacher_id
position
teacher_name
status

education

Dim_Gender *
— e 7 genderid
gender
Dim_Student *
G § stdentid
student_name
gender_id
birthdate
area_id
brothers
year_of_study
father
career_father
income_father
mother &
career_mother Dim_Area *
income_mother 7 ﬂfEﬂ._id
marital_status 0 province
Fact_Grade * Dim_Class *

o ¥ dlass id Fact_GPA*
student_id layer 7 ety
class_id & dass_name L student_id
semester_jd o room e e

. = ot semester_id
e teacher_id @
score o
orade
Dim_Semester *
L g 7 semesterid e |
year
semester
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1.3 myiannnasveya
ganieyadigadedoyaaionszuIunsdiiuea (Extract Transform and

Load : ETL) Tagldin30iie SQL Server Integration Services (SSIS) Y84 11/51n5% Microsoft
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HAYBINTZUIUNITONUBAAIBIATBIN© SQL Server Integration Services (SSIS)
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L DT _Subject a1 DT_Student i DT_Teacher 1 DT_Student_Grade L DT_Student_GPA
1,120 rows 2,180 rows 99 rows 138,467 rows 11,133 rows
y F r ¥
Data Type , Data Type s D ©  DataType C s DataT
4 5 3 ata T ata Type Conversion ype
_l+, Conversion Sub... _|+« Conversion Stu... LI Con\rerysli):n Tanthis F e Grade .’ Conversion GPA

1,120 rows
y

_é Temp_Subject

2,180 rows

F

ﬁ Temp_Student

99 rows

r

138,467 rows

r

ﬁ Temp_Teacher

ﬁ Temp_Grade

11,133 rows

r
_? Temp_GPA

J Temp_Subject

!
J Temp_Student

|
j Temp_Teacher

|
j Temp_Grade

_jb Temp_GPA

1,120 rows

F

2,180 rows

99 rows

138,467 rows

11,133 rows

_é Dim_Subject

ja Dim_Student

ﬁ Cim_Teacher

ﬁ Fact_Grade

_? Fact_GPA

NN 4.4 LAAINAVDINTEVIUMTONUDD

v 9 '

vasanideyadinadsdoya wua Iswaudeyaluaisrewanisisen
A o 4 9 )=} A A o
(Fact_Grade) §91UU 138,467 L3ANDIA %@Mﬁaﬁluﬂﬁ%‘lwaﬂﬁliﬁlumaﬂ (Fact GPA) U911
4 a o 4
11,133 15AABIA %@yaslumiwﬂmﬁm (Dim_Subject) U1 1,120 15ANDTA %ya“lu@mw
v A . = o 4 9 J . = o
UNITYU (Dim_Student) YA I1UIU 2,180 L5ANDIA meyacluminmﬁma (Dim_Teacher) 491U2U

4 Y] {
99 15ANDTA AININN 4.5
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L1

Fam
student_id class_id semester_id subject id teacherid score grade
1 1383 363 148 788 1172 B0
2 1363 363 248 793 1130 50 1
= 1363 363 148 786 1152 L] 15
4 1363 363 148 787 1130 55 15
5 1363 363 248 785 i ] 63 2
& 1363 363 148 783 1114 63 2
7 1363 363 148 785 1141 65 25
8 1363 363 248 752 1152 66 25
2 1363 363 148 784 1188 66 25
10 1363 363 248 750 1188 ] 25
11 1363 363 248 780 1169 63 25

(& Query executed successtully. SEKSAN-PC (10.50 RTM) | sa (55) | master | 00:00:03 | 138467 rows

Ln2 &

Ml 4.5 uaassnudoyaluadadoya
v o a dJ aa
2. MINAINTZVDIHDEYUMIIAUATIZHVOYATIAWNA

Y a Jdy
2.1 MIAINAIVVDYA

L'

HA91NN15398 1@ @319 Data Source THaIUVD SQL Server Analysis Service

v v '
(SSAS) 1oNADNUAAIVOYA 91N U319 Data Source View H91/5znouR19TANUN0

Y
v % aaa

(Dimension) Ao Han Ao (Dim Semester) , UATZAVFY (Dim Class), A% (Dim Subject),

A v A . aa J - = J A A v Y
UA1WN581 (Dim Student) LagNAB19158 (Dim Teacher) 1A8NINIFOTHIDAINABINITIA

(Measure) D AZUUY (Score) , HANIITEY (Grade) AZHANIITIUINAY (GPA) AININN 4.6
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7] Fact_GPA

B Dim_Area
? no # L
¥ . 7 area_d
semester N seméber_ld
yesr GPA
GPAX
s
B Dim_Student
? student_id
student_name
gender_id ¥ gender id
birthdate gender
B area_id
brothers
7 cle=s_id year_of_study
class name father
roon career_father
lanyar income_father
' &
F 3
¢ group_id
subject_group
- | ¥ subject id
B Dim_Teacher T Fact Grade subject_cod=
? teacher_id = = subject_name
ition v ne redit
gfcher_nam o ;epartment id
status class_id groupid
educstion semester_id course B [ Dim_Department
subject_id 7 department_id
teacher_id department_name
score
grads

~ Ay v Y .
NINN 4.6 Llﬁﬂ\mﬁ%"lﬂi]'lﬂﬂ'liﬁi”lﬂ Data Source View
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g}/ a 4 I Aa A 4
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Y RY

79w aay ¥ & Y = . . A A aa a
ﬂﬂunlauleﬁﬂngﬁﬁTﬂiJﬁulﬂ “ﬁﬂm%ﬂ’]ua"ﬁJTiﬂﬂJaﬂuHNNﬂﬂ (Dimension) 19 AD UANIALTYU

9
(Dim_Semester), ¥ TAUFY (Dim_Class), ¥913%1 (Dim_Subject), UAU niT o (Dim_Student) L9

ld'QJ [

an J . d A A )=}
1ND19158 (Dim_Teacher) LAZINIFDIHIDAIMNADINITIA (Measure) AD ASLUU (Score), NANITITYU

(Grade) HazHANSIToURAY (GPA) AININT 4.7
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Year v | Semester
g 2554 ] 2555 £ 2556 Grand Total
1 2 Total |1 2 Total |1 ) Total

- |Class Name  ~ |Subject Code + Grade|Grade|Grade Grade|Grade|Grade|Grade|Grade | Grade|Grade

TsauAnmild 3 43,5 43.5 43,5

O SsaudAneia 4| m 31101 1.5 1.5 1.5
A 31102 0 0 0
A 31201 0 0 0
A 31204 4 4 4
231101 4 4 4
131102 4 4 4
231201 4 4 4
731202 4 4 4
n 31101 4 4 4
n 31102 4 4 4
el 30001 4 4 4
el 31202 2 2 2
W 31101 4 4 4
W 31102 35 3.5 3.5
131101 1.5 1.5 1.5
131102 3 3 3
131201 1 1 1
131221 2 2 2
131241 3 3 3
131232 ER 4
A 30043 4 4 4
# 31101 4 4 4
# 31102 4 4 4

{ (J 1 a a 4 -4
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Tuszauguiisoudnuiiln 4 Tusiedan a 31101 Ynisfnyl 2555 MaGoud 1 inamsizoune
o X aa o { aa
1.5 Wludu Felumsuaawwadeyavarsiiaainsnlsvulasudoyansoeialumsgdeyald
o A Y 9 = a o =
auaaalunni 4.8 nazmindesmsgioyadnas hldnnawisodiunlasugiuuumsuaas
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Year * Semester =

[ 2555
1 2 Total
Course ~ | Subject Group Department Name Subject Code|Score |Grade  |Score |Grade  |Score  |Grade
O wangss 2551 |3 Teiugiu msnuaitnuannaiulal 32 4 73 3 155 7 |
LECLAETEH ] 2 45 [u} 106 2
Awealsmona 53 1 58 L5 111 2.5
amlan 78 3.5 30 4 156 7.t
B muemans 731101 63 2 63 2
731102 a0 2 =] 2
Total 63 2 60 2 123 4
Azl &6 2.5 32 4 143 6.5
FIAUANT ATAUT wATTRIUETTY 123 4 131 5 254 9
FUANHILASHRARET 75 3.5 72 3 147 6.t
Total 598 22.5 602 22,5 1200 45
B iviudy | @ msnuaidneanveluiad 431201 82 4 82 4
131202 95 4 96 4
Total 32 4 95 4 173 8
[ AalaA AR 56 1.5 55 1.5 111 3
awenlsmond 133 5 148 6.5 281 11.
ALAEEH 168 4 1569 4.5 337 8.t
Total 438 14.5 453 18.5 907 3
Jeann 85 4 34 4 169 ]
Total 1122 41 1154 43 2278 84
Total |1122 41 1154 43 2275 34
1230 54.5 1274 ] 2504 11:
1126 44,5 1131 47.5 2257 97 7
4 m 3

Ml 4.8 Mg umILdaInateyaaluiia

2.2 MIa3 N8N

o 9

Tumsiuauesieaudoyaldldsunsy QlikView a3 19duvoinisanaony

a A Y a

o 9 A o Y Y I Y o 1 A
AANVBYA LNONINIIA mayai@uaﬂmﬁimﬂuuuuawmtﬁ’ﬁlﬁmm ATUIU 3 nay AY HUINII
o P ' A P 7 o ¥ & ] ) A
mwmﬂqumszmswaug Llagﬂﬁnﬁﬂﬂiziﬂﬂﬂ! Gmﬁ’hammmmﬂmayjmmmmugmaz
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) .
uarvoianuyuNesiosnuuy’l3 dunsaisongieyanuvagy (Roll UP) wazunumzin
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- - ! ! -
AN SIE IR WARSNAMS 1132 BB

3.5

P , : &
FHANTSISL LA HARENFAIS LT

3.22
3.0 271 2.66
2.4
2.0
1.4
1.0
0.4
0.0 - . &
LW R CFHI WHETH
ﬂ subject_group
HANISIEEIDAL WARENRS 1L 2 (R |
WAASISLI D SLuGRENRIS 1L TTN
4 164 3.9% 3.82 3.81
3
2
1
0 a £ o
d’l"lﬂﬂlﬂtl ANEVFTHE S FamuFAneT FAEu wazTau s s

assrsarEwsasinalulad AraEaal sELn Fals AUAA I EEWRR .

ﬂ department_name

AN 4.9 ﬂal'ay,almuaqﬂ (Roll UP) t1aziu 1191280 (Drill Down)
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‘AmInuasmMans 2548 2940 2550 2551 2552 2953 2554 2555 2956
i - WA
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2 Fapufnen maun ursTRuoITy
FUANWWRTHRFANE
1
0 subject_code credit subject_group course teacher_name amstinua iy
assmandauasnalulal a2iint B 1 B Augw = 2551 5 gmsdau L I
Adwaszmsant azziot B 1 B Augm 5 2551 B avansdeud 2
s — - _ 9250 B 1 B Augm 5 2551 B gvansdaud 1
HANSIELRALURRENRNS LTI KaO 420002 B 1 B ddan @ 2551 © geavsdaud 3
a 4 - azo0sE E1 B ian 5 2551 = mvansdeudt 4
HRNNSLSHUARHMARENRAS LTI 420039 B 1 B than = 2551 B avisdewd 3
920045 = 1 = dd@an = 2551 F gaasdaud 4
420053 = 1 = ddan = 2551 F gawsdaud 5
420054 = 1 E dd@an = 2551 F gaavsdaud 5
. . 420057 5 1 H dd@an B 2551 B gyasdaud i
367 az0067 =1 = tdan = 2551 & pravsdeud 1
318 azo07l B o1 B than B 2551 E pyasdaeud 1
3 azO07F =1 B thon B 2551 B arasdeud 2
azogt B 1 B thon E 2551 B avansdaud 2
a31101 B 05 B fugu F 2551 B srasdewd 1
2 231200 B 0.5 B dhdu B 2551 B svansdeud 5
232100 B 0.5 B Augw B 2551 B svansdewd 3
a3ze01 B 05 B vladu B 2551 B svansdeud 5
1 93300 B 0.5 5 fugw 5 2551 B pansdeud 3
933200 B 05 B vudn B 2551 B avansdeud 1
0 5 Q3000 =51 = thon B 2551 B arasheun 4
i vaan g Q30008 =51 B2 thon B 2551 B avasdaun 4
4 subject_group 230010 B 1 B than 2 2551 B svasdewdi 4
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2548 2549 2550 2551 2552 2553 2554 | 2555 2556 | 1 2 .l 1.2 e 1.4 1.5 ub voal s 2 voe 3

InsaLALIsRTS ATl AUIUUNRSE B INGALAE
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Eab]
3.0 272 willa
2.50
25
2.0 P
15 24
1.0
0.5
0.0
fas 1 fas 3
4 moom

student_id student_name class_id _ subject_code subject_name credit subject_group department_name Az HAMSEIN

3749 GnFouaun 1 312 21103 seidenaed 1 0.5 AugT FomuAnE Aau e 56 15

3749 dnduuaui 1 312 w 21101 S 1 0.5 Ausu ol ARz ad i 75 35

3749 dadouaui 1 312 W 21103 wafau 1 0.5 Aiugiu Fod AuuamHad A 85 4

3749 dnduuaui 1 312 A 21101 Aoz 1 Ausu Aaz 77 35

3749 daauaui 1 312 421101 Aisruaduazmmiuiag 1 1 Aiugiu Arsauadmu azmiuiad 85 4

3749 dnGouaui 1 312 221101 aerdnay 1 1.5 A Az a0 4
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3749 dnGuuaui 1 312 @ 21201 Aradszyne 1 1 Wi Bt 73 3
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3.2 Mnndnloveya (Data Understanding)
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[ D E F G H I J K L M N
plan career_father income father career mother incom_mother Marital Status  brothers  math | s thai soc | eng
Tnssdemsfoud 2nwdenqeneiian) LI ELEEN 100000 Bue 200000 ogjefiu 2 0.11 000 000 000 028
Tn ud 1 eand-adaeiand) 300000 singsie-Aime 300000 g 2 400 | 322 316 316 360
Tn i 1Gveeand-rdaeand) 500000 fia-f 500000  otjfaefiu 2 161 | 133 183 216 180
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g 7 o
3.3.3 msuasdioya (Data Transformation) Tuvuaoumslastoyaldfendy
. 9 & 9 =} A a =
¥2411/31n 51 Microsoft Excel 2007 Tumsuilasioya Hadoyanamsisoumnasiinnuaziosn
a Y v KX 1 o = a ] 1 o = A I
wnnu lUdIvedsdanguszaunamsSoumas vy Tasutsszaunanisisoumavesnily 3

v A g v Y o ¢ & ) o &
nauy e ¥ lumsaseauunensal (Model) BAFIYAANITNTSINYVDIVDY AU

1 Y
High Ao mamsisoumasveinisouasa 3.01 — 4.00

v Y
Medium 719 HANTEUNASUDNTNITIUAUA 2.01 — 3.00

Y
v A (4 1

Low Ao WANIBeUNASVDNINITIUAULA 1.00 — 2.00

y 4 g v JA Y Y <
gﬂu‘ummmmﬂawagamﬂuNaaWﬁmmmi (Output) AINITNN 4.14 1A

'
9 @ =t

A g @ =~ =
magamgﬂuﬂmaﬂymz (Input) mwaxmaﬂmmmsuﬂawagammswm 4.15

v

A 9 A P
M13199 4.14 Mauasveyanilunadnsg

o o a Vv d'
AMANYME A5 voyangnuias
] 9 i
gpamé HANSSOUINAYTEAUFY High =Wamsisoumag 3.01 —4.00
LY = A . [ =
NEoUANYIUN 4 Medium = #ANSITEURAY 2.01 — 3.00

Low =Wanmsisewmag 1.00 —2.00
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o W v o a Y =
2R 1) TG GV 13} T Aoy voyangnuias
¥ a A a s a P
1 plan UHUNTS A = TassadumsiGoun 1 Anemaas-nalameans)
=} 9 = d' [ d‘
iFou B = Ins9d519MiE8UN 2 (NB19INYH-NEINA 1)
9 = ~ [ =
C = Inseaduamsisoun 3 (mulne-deaufny)
2 gender VAl Male = %18
Female = ‘Viﬂjﬂ
= 2 9 kY Y Aw A v A a
3 career_father DIBNUA Government = U131¥NIT AUUINTT HIDITIATHN
Employ = Wiinauensu gning #se5udng
Trade = A1U10 HIDFINVAIUA
Farmer = INYATNT
Other = 1311815z AU IN W3 0IFEFIN
. kY 9 J 1A
4 income_father 510’1 dueq L = 1108021 300,000 119 A9l
e M = 300,000 — 500,000 L1 7191
H = 31171 500,000 11N A9l
= 9 Y ¥ Ao A
5 career_mother  ®1YWUITAT  Government = VITIYNIT LWIUUINTY HID
30U
] 9 A o 9
Employ = WiNOUBN%U g 13TV
Trade = MV18 H3DFINVAIUAD
Farmer = INYATNT
Other = 14'lA1sz R 1IN W3 01F8F 30
. 9 Y ' (=
6 income_mothe seldusan L =1esnn 300,000 1IN a0l
r M = 300,001 — 500,000 U1 191
H = 31171 500,001 1N Avll
7 Marital_Status @014 Cohabit = Iin1u1sa10gaIony
voIUa Divorce = Jann3aae1anioua s 1
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ey nMANHAY eI é’iayaﬁgmsﬂm
8 brothers ﬁ]OWH’Juﬁﬁjm None = "lajﬁﬁﬁ’m
1 — fififea 1 au
>l =Tidewnndn 1 au
9  math HaMsounaY High = Hamsioumas 3.01 —4.00
Adlarmans Medium = HaM33oUREY 2.01 — 3.00
Low  =wamsioumae 1.002.00
10 sci HaMsounae High = HAMIEoUIRAY 3.01 — 4.00
Inemaas Medium = HaM33oUDEY 2.01 — 3.00
Low  =wamsieumae 1.00—2.00
11 thai HaMIounaY High = HAMIEoUIRAY 3.01 — 4.00
mulne Medium = HAN5ROUNREY 2.01 — 3.00
Low = Hamsi3oumas 1.00 - 2.00
12 soc MaMSounAEIAY  High = Hamsioumas 3.01 —4.00
AN Medium = HAN5EOUNRY 2.01 — 3.00
Low  =mMamsisoumas 1.00 - 2.00
13 eng HamsoumaY High = Hamsioumnas 3.01 —4.00
NMBIBINOY Medium = HAM3FEUREY 2.01 — 3.00
Low  =wamsioumae 1.00—2.00
14  gpaml Hamseumnae High = Ham3zeumas 3.01 —4.00
AsouAnuTIA 1 Medium = HaM33oUDEY 2.01 — 3.00
Low  =wWamsioumas 1.00—2.00
15  gpam?2 HamsSeumae High = HaM3Zeumas 3.01 —4.00
NiseuAnEI 2 Medium = HAN5REUNAY 2.01 — 3.00
Low = mHamsiioumas 1.00 - 2.00
16  gpam3 HaMsounaY High = HamsiBoumna 3.01 —4.00

9 = ~ t:'
UseuAnyIUN 3

Medium = HaM338URA 2.01 — 3.00
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Low = Wansiseuwmas 1.00 —2.00

insuasdoyadioTisunsy Microsoft Excel 2007 1fuiindoyaloglu
¢ A q 9 ) o ¥ o )
gunuuvealia csv e iansaldaunulsunsy WekA 18 intuh vad Tasunsy

§ o 1 ¢ 4 a ¢ : o {
WEKA sivoifuiinldeglugiuuulg artf o 14 unmsinszidoya Faaasdanini 4.14

G

@attribute gender {Male,Female}

@arttribute plan {4,EB,C}

@attribute career father {Government,Employ,Trade, Farmer, Other}
@attribute income father {L,M,H}

@attribute career mother {Government,Employ,Trade,Farmer,Other}
@attribute incom mother {L,M,H}

Battribute Harital_Status {Cohabit, Divorce, Dead}

@attribute brothers {>1,1,None}

Gattribute math {Low,Medium, High}

Battribute sci {Low,Medium,High}

@attribute thai {Low,Medium,High}

@attribute =oc {Low,Medium, High}

@attribute eng {Low,Medium,High}

Battribute gpaml {Low,Medium,High}

@attribute gpam? {Low,Medium,High}

Fattribute gpam3 {Low,Medium,High}

@attribute gpam4 {Low,Medium, High}

@data

Male,A,Trade,L,Trade, L, Cohabit,»1,High,High,High,High,High,High,High,High,High

Male, A, Trade, H,Trade,H, Cohakit, »1, Low, Low, Low, Medium, Low, Medium, Low, Mediuom, Medium
Male,i,Trade,M,Trade,L,Cohabit, >1,High, Medium, High, Medium, Medium, Medium, Medium, High,High

Male, &, Enploy, M, Government, L, Cohabit, >1, Low, Low, Medium, Medium, Low, Low, Medium, Hedium, Medium

Male, A, Government M, Government , L, Cohabit, »1,Medium, Hedium, High, High,Medium, Hedium, Hedium, High,High
Female, A, Trade,H, Trade,H, Cohakit, >1, Low, Low, Hedium, Medium, Medium, Low, Mediam, Hedium, Mediam

A 9
NN 4.14 uﬁmwammﬂawaga

3.4 M3aafmuuunennsal (Modeling)

9 Aq U Yy o I o s V& A
GUf]ﬁ;lja‘VIGlf]fﬂl,lllﬂTiﬁﬁTQﬁ?!LUUWﬂTﬂimN%’]u')u 525 1I3AABIA LL‘U\THJ'L! 2 U1 A9
Y A [ Y] 1 9 Ao 1 FY [ a K Ay ¥ av d o dy
“Ig'ﬂ"llf]lluﬁﬂllu ANQu uaxf’llmg,aﬂ ANQUAIYDANDINY k-means WﬁﬂllﬂﬂWﬂﬂTTJ%ﬂLﬂu@Qu
Y o Jy v A T '
3.4.1 f)7537'57»79)?!!UTJWE”ﬂ?ﬂJﬂ?ﬂ?ﬂ?’@yﬁ”?ﬂ@ﬂﬂgﬂ
1) nszUIUMIARRENAUANYE MIas uAMUUNINTaiAIeYAToya N
o ' YA o ] v AN 1A o A o as o A
hlll ﬂﬂ@ll ﬁ?ﬂﬂi%iﬂﬂﬂl@uﬁﬁ (Data set) Vll’li\lllﬂ”lﬁﬂﬂlﬁ@ﬂﬂmaﬂﬂmg LAZIDTNIIAALADN
ﬂmﬁ AHUENToAls (Feature Selection) #1875 Correlation — based Feature Selection (CFS)

as . . é 9 d' = v A [ v d'
1827 Information Gain (IG) “]Nijﬂﬂ]i’]i;l‘a‘ﬂllllllﬂﬁﬂﬂmﬂﬂﬂmﬂﬂymg ANNINN 4.15
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Freprocess | Classify I Cluster | Assodiate | Select attributes | Visua\izel

| Open file... | [ Open URL. .. ] [ Open DB... ] [ Generate... ]

Filter

Current relation Selected attribute
Relation: data_2_predicted Name: gender Type: Mominal
Instances: 525 Attributes: 17 Missing: 0 {0%) Distinct: 2 Unique: 0 (0%)

Attributes

No. Label Count

[ All ] [ MNone ] [ Invert ] [ iIr::ala Eﬁ

No, Mame

i

plan
career_father
income_father
career_mother
incom_mother

Marital_Status Class: gpam4 (Nom) - | Visualize Al
brothers 5 .

o0 || || el ra

F]
o
=

@
[ul

@
Q
A

Remove

d’ 9 d‘ = [ = [
NNN 4.15 L!ﬁﬂ\‘l‘]gﬂellf]y'ﬁﬂUlﬂJﬂJﬂﬁﬂﬂLﬁ@ﬂﬂmﬁﬂ‘ng

NNNIAARENANANY UL I 0AT (Feature Selection) A283% Correlation —
based Feature Selection (CFS) Tag 14 11/5un5y WEKA wud1 guanbaziignaaasnain 16

AUANHUE 1AL 5 AMANHUEZ AININT 4.16
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Preprocess I Classify I Cluster I Associate | Select atirbutes ‘ Visualizel

Attribute Evaluator

| CissubsetEval

Search Method
BestFirst-D 1 -N 5
Attribute Selection Mode Attribute selection output
(@ Use full training set -
() Cross-validation Folds |10 gearch Method:
Best first.
Seed |1

Start set: no attributes

| Search direction: forward

(Nom) gpam4 - Stale search after 5 node expansions
Total number of subsets evaluated: 31
Stop Merit of best subset found: 0.771
Result list (right-dick for options)
Attribute Subset Evaluator (supervised, Class (nominal): 17 gpamd):

CFS Subaet Ewaluator
Including locally predictive attributes
Selected attributes: 2,10,12,13,16 : 5
plan
sci
soc 3
eng
gpam3
Status
oK -Log w ®0
——

MW 4.16 M3IAARONAMUANHUZAIYID Correlation — based Feature Selection (CFS)

HANMIAARONAMANEMULHI oA M1/5 @287 Correlation — based Feature Selection

(CFS) 2415199 4.16

A1399 4.16 HAMIANIABNAWUANHAUZAIBIT Correlation — based Feature Selection (CFS)

aaun nMANYME ez
1 plan UAUNSISOU
4 )= A a 4
2 sci HaMSFoURASINNANT
= d’ [ =
3 s0C HANTEOUIRAITIANANT
4 eng HAMSIEIUNAINTHIDING Y
=} d‘ Y g’/ % = =) d'
5 gpam3 HaMIGoUNRYTEAUFUNTONANE 1IN 3

v A v A o Y as . . 1A
Ft]”lﬂﬂTﬁﬂﬂla@ﬂﬂmaﬂymgﬁiﬂﬁjllﬂi 7875 Information Gain (IG) WU UNT

v A [ [

assednunuanyuzidiny 131w Ranked H3f398 IdvhAa@onquanyuz Taoiorsan

v
aA

9 H [
910A1 Ranked NUAITEHIN 1 — 0.1 AQUAGIAUTN 1 D99 AININN 4.17
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Preprocess | Classify | Cluster I Assuuatel Select attributes ‘ \d’lsualizEl |

Attribute Evaluator

- InfoGainAttributeEval

Search Method

- Ranker -T -1.7976931348623157E308 -M -1

Attribute Selection Mode Attribute selection output

Use full training set === Attribute Selection on all input data ===

() Cross-validation Folds |10
geed |1 Search Method:
Attribute ranking.
(Nom)  gpam 7 || attribute Evaluator (supervised, Class (nominal): 17 gpamd):

Information Gain Ranking Filter

Result list {right-click for options) Ranked attributes:
211705 16 gpams
882365 14 gpaml
810561 13 eng
747731 10 3ci
728559 9 math
T224B6 12 soc
863687 11 thai
173177 2 plan
138389 15 gpam2

.

D ooODOoOO0Oo0000 0000

012349 5 career mother

011034 1 gender

0065 3 career_father E
005815 & brothers

003681 7 Marital Status

003452 4 income_father

000655 € incom mother

Selected attributes: 1€,14,13,1.0,9,12,11,2,15,5,1,3,8,7,4,6 : 16

Status

Y axy

MW 4.17 MIAADONAUANEUZAIID Information Gain (IG)

v A (% A o . Y an
Wﬁfﬂiﬂﬂliﬁlﬂﬂmﬁﬂ‘ﬂm%ﬁiﬂﬁ’)uﬂi (Feature Selection) A8

Information Gain (IG) A491519% 4.17
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M350 4.17 WaMIAANENAMANHULAI0D Information Gain

aaun AMANYMY QRGN
=} d‘ [ g’/ % = = d‘
1 gpam3 HAMIEOUNAITEAUFUNTINANELIN 3
=} d‘ [ g’/ % = = d‘
2 gpam] HAMITOUNAITEAUFUNTONANEILN 1
3 eng HAMIITOUNAINIHIDINGY
. =) d‘ a 4
4 sci HAMSISoURRLINAITAT
1=} d‘ a 4
5 math HaMIisoUIRAIANAMAAT
=1 d' [ =
6 soc HAMSISoURAITIANANEN
7 thai NaMsisoUnasnIE ng
8 plan URUNSITEU
=} d‘ [ g’/ % = = d‘
9 gpam?2 HAMIToUNAITEAUFUNTONANYILN 2

9 a A 9 ] = v Aa 4 4
2) ﬂ”liiﬂfﬁ]ﬂuﬂlﬁuﬂﬂ"ﬂﬂiquaIﬂi\i"ﬂ18']J33ﬁ”lV]W]EJ?J!L']JU?Jﬂ?’ILﬂLEJ@ﬁLW@S
< . 1 o as A T A @ an v A
L"]ﬁ.l@'lﬁ@l! (Multl-layer Perceptron: MLP) iauﬂuaﬁwquﬂﬂsaaﬂﬂmaﬂymz LAZIDNITIAALADN
ﬂmﬁﬂymzﬁ’ 28 Correlation — based Feature Selection (CFS) 1az3s Information Gain JUAT a5 1967
d Y ) A [ 1 9 @ d Y o Y o 1
LL‘]J‘UWEJ”Iﬂiﬂ!ﬂ?ﬂ%ﬂﬂl@ﬂuaﬂqﬂﬂﬂﬂ@lﬂ 1uﬂ13ﬁ51ﬂﬁ3LLﬂUWﬂTﬂ3m Ed?ﬁ]ﬂhlﬂﬂWWuﬂﬂ"l Moment 0.2

Training Time 500 418 315DA1 Hidden layer 5311319 3 — 6 11a2A1 Leaming 31314 0.1 — 0.3 A4 4.18
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Preprocess | Classify | Cluster | Associate | Select attributes | visualize|

Classifier

MultilayerPerceptron -L 0.3 M 0.2 -N 5004 0 -5 0 -E 20 -H3

Test options Classifier output
(©) Use training set Time taken To build model: 1.48 seconds M
() Supplied test st Set...
~ === Stratified cross-validation ==
(@ Cross-validation Folds |10 Summary
() Percentage split % |66
Correctly Classified Instances 496 94.4762 ¥
[ Mare options...
Incorrectly Classified Inatances 29 5.5238 %
Kappa statistic 0.9162
(Nom) gpam4 Mean absolute error 0.0575
Root mean squared error 0.188
Stop Relative absclute error 13.0654 %
Result list (right-click for options) Root relative squared error 40.0922 &
12:10:21 - functions. MultiayerPerceptron Total Number of Instances 525
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.943 0.016 0.957 0.943 0.95 0.987 Low
I 0.34 0.052 0.917 0.34 0.928 0.972 Medium
0.9851 0.018 0.967 0.9851 0.959 0.984 High
Weighted Avg. 0.345 0.03 0.945 0.345 0.945 0.98
=== Confusion Matrix === —
a b c <-- clasaified as
133 8 ol a = Low =
€ 188 6 | b = Medium
0 9175 1 ¢ = High
4 - [ ~ 3
Status
OK -Log # x0
—_——— =

d' 9 a ] = v 9 d' [ Y] 1
NN 4.18 WaﬂTiGlGD'!.VIﬂuﬂIﬂ’i\‘l“lch’J‘lJ33?!"I°VlLVIEJ§Jﬂ1JEIJ’E]y'ﬁVI"liJ%ﬂﬂZ]3J

Tumsadaduunensal Taeldassima (Kernel) Man%11101 Normalise Polynomial Kernel
(SVM-NP) Polynomial Kernel (SVM-PK) Radial Basis Function Kernel (SVM-RBF) Pearson
VII function-based universal kernel (SVM-PUK) 52401351 luAaidenauanbue uagisns

An@on fal ANHUZAIBID Correlation — based Feature Selection (CFS) 118235 Information Gain

AN 1NN 4.19

a ] 4 4
3) M3 lymatdagunesannmes uussy (Support Vector Machine: SVM)
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| Preprocess| Classify | Cluster I Associate I Select attributes | VISUE|IZE|

Classifier
SMD 1C1.0-L0.001 P L.OE-12 M 0¥ -1 W 1 -K "weka, classifiers. functions. supportiactor, Puk -C 250007 -0 1.0 -5 1,0

Test options Classifier output
() Use training set Time taken to build model: 0.43 seconds .~
(7) Supplied test set Set... . X
=== Stratified cross-validation ===
(@ Cross-validation  Folds |10 === Summary ===
(7) Percentage split % |66
Correctly Classified Instances 433 94,2857 %
[ More options... ] Incorrectly Claasified Instances 30 5.7143 %
Kappa statistic 0.9132
(Nom) gpam4 + || Mean absolute error 0.2379
Root mean sguared error 0.2998

Stop Relative sbsclute error 54.0874 3%
) . ) ) Root relative sguared error 63.8604 3
Result list (right-dlick for options) Total r of fndcances .

=== Confusion Matrix == -

4| (1] 3

13:10; 18 - functions.5MO
=== Detailed Accuracy By Class ===
TF Rate FF Rate Precision Recall F-Measure ROC Are:
0.922 0.01 0.97 0.922 0.345 0.967
0.955 0.083 0.901 0.955 0.927 0.945
0.948 0.015 0.972 0.948 0.959 0.979
Weighted &wvg. 0.943 0.033 0.944 0.943 0.843 0.983
Status

oK. #XU

-d' 9 a v 4 14 ~ 1Y 9 d' [ Y] 1
NN 4.19 wamﬂ%mﬂuwwwaimaﬂmmgmwuﬂueumgjam"lmﬂﬂqu

4 m3ldmaiiadulddadula (Decision Tree) A289anD3INUUY C4.5

J d 1 v A { "o o v v
Tumsaduduuunensal s lisadenaudnyue ntagdinsAam@onguanyue

#1873 Correlation — based Feature Selection (CFS) uaz3% Information Gain 401NN 4.20
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M
eka Explo . - [FEEN =5
o
‘ Preprooessl Classify | Cluster | Associate I Select attributes | V\suahzel
Classifier
143 co25M2
Test options Classifier output
() Use training set Time taken to build model: 0.01 seconds -
() Supplied test set Set...
© Suppied test s - === Stratified cross-validation ==
(@ Cross-validation ~ Folds |10 === Summary ===
() Percentage split % &6
Correctly Classified Instances 432 93.7143 %
I More options... ] Incorrectly Classified Instances 33 6.2857 %
Happa statistic 0.5047
(Nom) gpam4 - l Mean absolute error 0.0745
Root mean squared error 0.1888
Stop Relative asbsclute error 16.9438 %
N N N Root relative sgquared error 42.3812 %
Result list (right-click for options) Total Humber of Instances 525 m
13:14:10 - rees. 148
=== Detailed Accuracy By Class ===
TF Rate FF Rate Precision Recall F-Measure ROC Area Class |-
0.943 0.023 0.937 0.943 0.94 0.97 Low
0.935 0.062 0.903 0.935 0.919 0.932 Mediu
0.935 0.012 0.977 0.935 0.956 0.961 High | |
Weighted Avg. 0.937 0.034 0.938 0.937 0.937 0.953
=== Confusion Matrix === i
4 o i - 3
Status
Ok -Log # x0

]
= 1

A 9 a 9 Yo a k) o a KR v 9 1o
NINN 4.20 wamﬂ%mmmu"lumﬁuiw'waaﬂ@ﬁ‘mJ C4.5 ﬂ‘]J"]Ji’]ZJ“E‘]‘VIUin]ﬂﬂQN
b4 Y J Y Y Ao J
3.4.2 NIATNAIUVUNGIN TR IGYAVONANIANAN
Y a A 9 v v 9 . Y @ a KR
1) mﬂ%mﬂuﬂmuawaga“lum'iﬂﬂﬂ’qmmga (Clustering) ANYDANDINY
Y o = A4 o vy q 9 Yy o @
K-Means ﬂﬁﬁliﬂﬁllﬂiu WEKA ANINN 4.21 LWE]ﬂﬂﬂ'q1J“llﬂyjﬁ“ﬂ6],6]561uﬂ1§ﬁ"i']\1$3]’3mJ‘]JWEl']ﬂ'im

@ o 1 1 X [~ 1 { ] 1 {
Tae 961471 uAA1 Num Cluster 524719 2 - 10 Fudluami 1 lumsutsngudoyanan 1a

A9A13197 4.18
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_____
O Weka Exglorer (=

Preprocess | Classify | Cluster | Associate | Select attributes [ visualize |

Clusterer

Cluster mode

(7 Use training set
() Supplied test set
(7 Percentage split

(@ Classes to dusters evaluation

SimpleKMeans -N 10 -4 "weka.core. EuclideanDistance -R first-last” -1 500 -5 10

Clusterer output

[ (Nom) gpam4

Store dusters for visuglization

[ Ignore attributes

Result list {right-click for options)

Stop

14:14:50 - SimplekMeans
ans
14:15:34 - SimplekMeans
14:15:54 - SimplekMeans
14:16:08 - SimplekMeans
14:16:42 - SimplekMeans
14:17:04 - SimplekMeans
14:17:29 - SimplekMeans
14:18:23 - SimplekMeans

Time taken to build model (full training data) :

== Model and evaluation on training set ===

Clustered Instances

o 198 { 38%)
1 168 { 32%)
z 159 { 30%)

Clasa attribute: gpamd
Clazses to Clusters:

0 1 2 <-- assigned to cluster
141 a 0 | Low

57 142 1 | Medium

0 26 158 | High

Cluster 0 <-- Low
Cluster 1 <-- Medium

Cluster 2 ¢« High

Incorrectly clustered instances :

0.07 seconds

16 E

m

Status
OK

M 421 wan3IANqUI0YARIBO AN N1 K-Means

M15199 4.18 HAMIIANGNTYAAIITAND3 711 K-Means

Do
—
=
=)

NumCl

uster Class

ICI

2

32.57%

3*

3*

16.00%

27.24%

36.57%

46.29%

51.05%

53.52%

58.29%

10

10

60.57%
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210915197 418 oW MTUIAINIUAANAIA TUNITSWUNNGY (Incorrectly
Clustered Instances: ICI) Wu1 38 wunngu Iagldn1 Num Cluster iU 3 isnnuianaia
Tumsdwundeyaiesiiqa miny 16.00% Tamian ldunihnsmssuunngudoya (Class)

14 3 nau Aanmi 4.22

e

Relation: data_2_predicted-weka. filters.unsupervised. attribute. AddCluster \Wweka. dusterers. SimplekMeans M 3 -A "weka. core.EudideanDistance R first-ast” -I 500 -5 10

No. | gender | plan | career_father | income_father | career_mother | incom_mother | Marital_Status | brothers | math sd thai s0C eng gpaml | gpam2 | gpam3 | gpam4 | cluster

Nominal | Nominal Nominal Nominzl Nominal Nominal Nominzl Nominal | Nominal | Mominal | Nominal | Nominal | Mominal | Nominal | Nominal | Nominal | Nominal | Nominal
1 Male A [Trade L [Trade L Cohabit it High High High High High High High High High duster3
2 Male A [Trade H [Trade H Cohabit a1 Low Low Low Medium  |Low Medium  |Low Medium |Medium |duster1
3 Male A Trade M [Trade L Cohabit I3 High Medium |High Medium |Medium |Medium |Medium |[High High custer?
4 Male A Employ M Government L Cohabit a1 Low Low Medium |Medium  |[Low Low Medium |Medium |Medium |duster1
5 Male A Government  |M Government L Cohabit j3 Medium |Medium |High High Medium [Medium [Medium |High High duster2
5 Female |& [Trade H [Trade H Cohabit it Low Low Medium |Medium |Medium |Low Medium |Medium |Medium |duster2
7 Female |A Government L Other L Cohabit i Low Low High Medium |Medium |Medium |Medium |Medium |Medium |duster2
8 Female |A Government L Other L Cohabit j3 Medium Medium |Medium |[Medium [Medium [Medium [Medium High Medium |duster2
£l Female |A Government L Government L Divorce JE High High High High High High High High High duster3
10 Female [A Farmer L [Trade L Cohabit 3 Medium Low High High High High Medium High High cduster3
11 [Female (A Other L [Trade L Cohabit I3 High High High Medium  High High High High High duster3
12 [Female (A [Trade L Other L Cohabit a1 Medium Low Medium |Medium |[Medium |High High Medium |Medium |duster2
13 Male A Trade H Government M Cohabit j3 High Medium High High Medium High Medium High High cduster3
14 [Male n Government L Government L Cohabit it Medium Low Medium |Medium |Medium |Medium |Medium |[Medium |Medium |duster2
15 |Male A Government M Government L Cohabit 1 Low Medium Medium |Medium  [Medium  Medium  |Medium  [Medium  |Medium  |duster2
16 Male A Government M Government M Cohabit MNone High Medium |Medium [Medium |High Medium High High High cduster3
17 [Male A Government M Other L Dead a1 High Low Medium  |[Low Low Medium |Medium |[Medium |Medium |dusterl

M 422 M3 munngudoya

v
=t

o ' 9 YA A o Y 4
wamsmummmauﬁaﬂma Clusterl HUIUYDY A 198 15ARNDIA
o 4 o 14
Cluster2 I51m2utoya 168 15AA05A 1Az Cluster3 IS 1wIudoya 159 15AA05A

v v (Z o
2) ﬂizmumiﬂmﬁaﬂﬂmaﬂymz ﬂWiﬁ%}N@]’J!LUUWfﬂﬂimﬁJ’Jﬂijﬂ

9 Ao 1 YA
ToYaNIANGY K7
Aasy

[

9 9 a = v A (2 ax v A
eflwmau“a (Data set) VIIINNNWMﬂ”Iiﬂﬂmi’]ﬂﬂmaﬂBm% HagIvNITNALADN

(3

Al HUZAID Correlation — based Feature Selection (CFS) 118223 Information Gain (IG)

HANISAAIADNUANBUZAIYID Correlation — based Feature Selection (CFS) Aaa15197 4.19 118

HAMIAAIRONAMANEMUZAIYID Information Gain (IG) AIAIT1NN 4.20
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M350 4.19 amsnamennaanyuzToyaNIANaUA28IT Correlation — based Feature

U

Selection
nautexa nMaNYML Mo
plan WAUMSISOU
= A a 14
math HAMIEToUNAIAUATAT
Clusterl soc HaN3T U ATTIANANEN
eng HAMIIEOUNAINTHIDING Y
= d' [ ?1’1 v = =) d'
gpam3 NaMSisoUMAsTEAUFUNToNANEILN 3
= d' a 4
math HaMSISoUNAIANARETAS
= d' [ =
soc HAMSIEoUNAITIANANEN
Cluster2 - 3 "
eng HaMFOURAINTHIOINGY
=) d’ [ g‘/ o = =) d'
gpam3 HAMIIEoUNAITEAUFUNTINANEILIN 3
marital_Status ADIUNINYDITANITA
brothers NI DY
Cluster3 ” 1= >
sci HAMIEIUNASINNMAAT
= d' [ ?1’1 v =2 =) d'
gpam3 NaMSisoUMAsTEAUFUNToNANEILN 3

! [ @ Y a .
1NA15199 4.19 ﬂﬁﬂmﬁ@ﬂﬂmﬁﬂymzﬂﬁﬁli)% Correlation — based Feature
. 1 1 1 @ { o [ 9 1
Selection (CFS) W131 nguil 1 (Clusterl) AmanymzNgnaa@on Sauanyme 1aun LNUNIS
= = d' a 4 = A o = = = v
IFYU WANITLTIURAYAUAFITAT WANIILTIURAYTIANANE T NANITITIUIRNAYNIHIDING Y
' ) Il I '
lLﬁ%WﬁﬂWiGﬂumaUi$ﬂﬂ‘]$u1]‘ﬁflilﬁﬂ‘bﬂﬂﬂ 3NQuUN 2(Cluster2)ﬂmaﬂﬂm%ﬁgﬂﬂﬂlaﬂﬂ 4
o Y ~ d' a s =~ A o = d d'
AUANHYUS l‘l,ﬂl,l,ﬂ HaNITLITIURAYAUAFAITAT NANIILTYIURAYITIANANET NOANITITIUINAY
(4 = >~ [ ch’/ o =2 A oA [ P~
NYINNGY HAZHANIHEOUNRITLALTUNTOUANYILN 3 Hagnqun 3 (Cluster3) AMANHUSN
o o ' a o 4 A a J
Qﬂﬂﬂla@ﬂ 4 ANy l’lﬁll,l,ﬂ ADIUNMWUDIVAINITAN mmuﬁﬁ’m HAMIFOUNAINNATAT

= d’ [ g)J Y = A
HATNANSITIUINATEAUTUNTONANEIUN 3
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' Y

M5N 4.20 KANMIAADONAMANHULTOYANIANGNA0IT Information Gain

£ Qq

nautaxa naaNYML A1esUE
=} d‘ [ g’/ % = = d‘
gpam3 HAMIEOUNAITEAUFUNTINANELIN 3
=} d‘ [ g’/ % = = d‘
gpam] HAMITOUNAITEAUFUNTONANEILN 1
Clusterl plan URNUNSITEU
eng HAMITOUNAENIHIOINGY
1=} d' [ =
s0C HAMSISoURAITIANANEN
= d' (% ?1’./ o = = d'
gpam3 HaMIisoUMAsTEAUYUNToNANEILN 3
1 a 4
Cluster2 math HaMIisoUIRAIANAMAAT
. =} d‘ a 4
sci NAMIITOURABINAAAT
=} d‘ [ g’/ % = = d‘
gpam3 HAMIEOUNAITEAUFUNTONANELIN 3
. =} d‘ a 4
sci NAMITOURABINATAT
Cluster3 = I = P
math NaMIisoURAIANAMAAT
marital Status ADIUNINVDITANITA

1INA519 4.20 MIAAEDONAMUANHULABID Information Gain (IG) WU NN 1

$ L} { % g‘l % {
(Cluster]) puanyuzNgnaa@on 5 puanyug laun wamiBewnaoszausisouanu M 3

U q

e

Y @

= A v = A = = A v
NﬁﬂTil,‘iElumaUi%ﬂﬂ%ullﬁﬁlllﬁﬂkﬂ‘ﬂ‘ﬂ 1 BAUNITLITYU WANITITIULRAYNIYIDINOY UASHA
=} A o = oA v A v A [ Yy 1
MITYURAYTIANANE NQUN 2 (Cluster2) AMANHUSNYNAAIADN 3 AMUANHUL Ulﬂll,ﬂ WaN13
~ ~ v ¥ Y == A ~ > a J ~ ~
ISOUIRAYTEAVFUNTINANEIUN 3AANITISUIRNAYAUAAITAT LASHNANITITIULRDY

a J ' { [ A Y @ ' ~ !
Inernaas uazngui 3 (Clusterd) AMANYUZNYNAAGON 4 AUANHUE TaLN KAaMTFoUMaY

Y
U %

o = A ~ A a J ~ A a J
‘igﬂ‘lﬂfull‘ﬁﬂll‘ﬁﬂHWﬂﬂ 3AANITITYULRAYINIIATITAT NANITITYUIRAIAUAAITAT LA
FOIUNNVDILAINTAN

y a A F) ] = v A 4 4
3) ﬂWi{lGD'mﬂLlﬂ!1’1N@Qﬂl’ﬂﬂ;ljﬁTﬂﬁQGIJ”IEJTJ'izﬁ'?VIWIEJiJLL‘UU?JﬁmﬁLEJﬂiLW’E)i

[
ad A

< J Y Y o a Y
1%1aT0U (Multi-layer Perceptron: MLP) 590A U351 luAa@ongaanyue tazisnsnaaon

@

AMANHUE #28 Correlation — based Feature Selection (CFS) ua $3% Information Gain MUMIa5149

[

duuuwensaialoyatoyaniangu 439018111 UAR1 Moment 0.2 Training Time 500 1187

QU

15UA1 Hidden layer 554714 3 — 6 1821 Learning 531319 0.1 — 0.3 AININT 4.23
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[ Preprocess | Classify | Cluster | Associate | Select attributes | visualize|

Classifier
MultilayerPerceptron -L 0.1 -M 0.2 - 500 -4 0-50-E 20 -H 4
Test options Classifier output
() Use training set -
_ Time taken to build model: 0.73 seconds
() Supplied test set Set...
@ Cross-validaton  Folds |10 === Stratified cross-validation ===
() Percentage split % |66 g ary
[ More options... ] Correctly Classified Instances 12@ 93.9394 %
Incorrectly Clasaified Inatances 12 6.0606 %
{Nom) gpam4 - l Kappa statistic 0.8522
Mean abaclute error 0.0887
Stop Root mean sgquared error 0.2002
Relative zbsclute error 24.8896 %

Result list (right-click for options) Root relative sguared error 54.1409 %
16:12:39 - functions. MultiayerPerceptron_ [ [ RIS RETINIICES 2 LELIV AT 198

=== Detailed Accuracy By Class ===

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

0.957 0.105 0.857 0.857 0.857 0.948 Tow

0.895 0.043 0.895 0.89% 0.895 0.94% Medium

1) 0 a a a 2 High
Weighted Avy. 0.933 0.087 0.939 0.839 0.839 0.94%

=== Confusion Matrix —

a b ¢ <-- classified as =
135 6 01 a-=ILow 1

& 51 o1 b = Medium

a 1] (] c = High

< i ] B

Status
ok o

[

d' 9 a [} = o Y d' 1
NNN 4.23 wams 1smaia lnseviedsammennudoyan ANQU

RY

4 m3lFmatadnnes nnmes uuyFu (Support Vector Machine: SVM)

v A A Ty A o an v A @ k4 .
‘Vlulllﬂﬂl NAUANHUL LAZITNITAALADNAUANHUSAIY Correlation — based Feature

a o o { o U
Selection (CFS) 11az 3% Information Gain Tunsa@519a0UDNeINTBIA10gAT0YaNTANGY
14 J v

Tagldinosua (Kernel) WaN %W 111D Normalise Polynomial Kernel (SVM-NP) Polynomial
Kernel (SVM-PK) Radial Basis Function Kernel (SVM-RBF) Pearson VII function-based

universal kernel (SVM-PUK) A4 4.24
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)
-, - -—— T T (]

[ Preprocess | Classify | cluster | Associate | Select attributes | visualize|
Classifier
SMU -C1.0-L0.001 -P 1,0E-12 M D -¥ -1 W 1 -K "weka.classifiers.functions, supportyector . NormalizedPolykernel -C 250007 -E 2.0"

Test options Classifier output

T ke T 0.

) Use training set ime taken to build modelr 0 3econds A

() Supplied test set Set... === Stratified cross-validation ===

) Cross-vaidation ~ Folds |10 === Summary ===

(@] i % |66 :

(© Percentage spit e Correctly Classified Instances 153 91.0714 %

[ More oplions... ] Incorrectly Classified Instances 15 8.3286 %
Kappa statistic 0.6l66

7 Mean absolute error 0.2421

ficnlacan M Root mean squared error 0.3085
Relative absclute error 134.6627 %
Root relative squared error 103.6783 &

ist {right-dick for options) Total Number of Instances 168

19:14:39 - functions.SMO
=== Detailed Accuracy By Class ===

TF Rate FE Rate Precizion Recall F-Measure RCC Area Class

a 1) a a a ? Low

0.872 0.423 0.928 0.872 0.943 0.774 Medium

0.577 0.028 0.789 0.577 0.6a87 0.774 High
Weighted Zvg. 0.911 0.362 0.905 0.911 0.305 0.774

=== Confusion Matrix ===

a b ¢© <-- classified as
a a a1 a = Low
0138 41 b = Medium E
o 11 15| c = High
“ - m - +
Status
* [

[

A D) a o 7 s A o Y A '
NINN 4.24 W'dﬂ']'iﬁl)‘lfmﬂuﬂ%WWﬂiﬂlﬂﬂl@lﬁ]i!mcﬁcﬁuﬂﬂﬂlﬂy’ﬁﬂ ANQY

5y msldmatiadulidaduls (Decision Tree) A180aN03 NULULL C4.5

1 v as A T A @ as v A v Y .
i?hﬂﬂ?ﬁ%quﬂﬂlﬁ@ﬂﬂmaﬂymz HazITNMINAaDNAUANYULAIY Correlation — base Feature

(J J { o J v
Selection (CFS) 11235 Information Gain Tum1se3 9@nuDNeINIainIegatoyantnnqua

MNN 4.25
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- -
€3 Weka Explorer o — - i s

Preprocess | Classify | Cluster | Associate | Select atiributes [ visualize |

Classifier

143{ 0.25-M2

Test options Classifier output

() Use training set Time taken to build model: 0.07 ssconds -

© Supplied test set e === Stratified cross-validation ===

@ Cross-validation  Folds |10 === Summary ===

(") Percentage split % |66

- Correctly Classified Instances 153 91.0714 %

[ More options... ] Incorrectly Classified Instances 15 &.9286 %
Kappa statistic 0.6166

(om) gpam4 - ] Mean absclute error 0.1071
Root mean sguared error 0.2344

Stop Relative zbsclute error 58.5786 %
79.3017 %

Root relative aguared error
Result list (right-click for options) Total Number of Instances 168
19:24:78 - trees.J48

=== Detziled Accuracy By Class === I
TP Rate FF Rate Precision Recall F-Measure ROC Rrea Class
0 a a 0 a 2 Low
0.972 0.423 0.928 0.972 0.948 0.871 Medium
0.577 0.028 0.789 0.577 0.667 0.671 High
Weighted Avg. 0.911 0.362 0.905 0.911 0.905 0.671
=== Confusion Matrix === 1
a2 b © <-- classified as
0 0 ol a = Low
0 133 41 b = Medium
0 11 15| c© = High
[ T b

Status

2 4.25 wams smaiadu lddadulanudeyandangu

3.5 MsUszdiudssansmn (Evaluation)
% %4 5% %4 q’ re 4
3.5.1 msaduuunennsainIsyadoyail ludangy
NAMINATOUTLANT NMWA8IT K-fold Cross Validation Iasfviuan k
VW R @ ax Aq Y "o Y "y & ' "y
mny 10 Fuduasnsnldannuuiud dremsuusteyacomiy 10 42 Taguidoya
9 @ <3 U o U 9 Y [ d’ 9 9 Y
MaasdmuuEii 9 a9y tazdmaaey 1 v uaraaudunlasudeyalumsadeduy
A, [ 1 @ 4
uaznadoy 1935015707121 NA03 (Accuracy) 1INNITAST WAV UNSINTDL AI1WI5D

) k)
My ldan

Correctly Classified Instance
Accuracy = x 100
Total Number of Instances

HaLA1ISINNA0IUBIAINADIAAABU (Root Mean Square Error:

RMSE) aunsasiua ldain
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a A 1 =} v A 4 J 2
WEW]ﬂﬁ@‘U‘ﬂﬁ$ﬁ"ﬂ‘ﬁﬂW‘IIﬂi\‘lﬁlﬂﬂﬂ53?”1’1mEJiJLL‘U‘UNﬁmmﬂﬂﬁmﬂﬁl%ﬂﬂi@u
(Multi-layer Perceptron: MLP) 52un 1357 liAa@enqadnyae uagdinmsnamonnuanyag
ﬁj 1% Correlation — based Feature Selection (CFS) 11aLI% Information Gain ﬁ} ’gsjﬁﬂjay.aﬁulajﬁ’ﬂmju

% Jd o 1
Tumsas 1 duuuneINIal A3a13199 4.21

a a A @ L4 9 a [} = Y
M1319N 4.21 namsnaaevlseansnmanuunensal laelsmatia lnseielssamimneunie

Foyaii lisangu
Feature Selection Hidden layer Learning Accuracy RMSE
Original 6 0.1 92.76 0.2051
CFS 3* 0.3* 94.48% 0.1880*
IG 6 0.1 92.38 0.2085

a A a Y 4 4
HanaaeLszANTMNNATIATNHOTANNINOTUYT (Support Vector Machines:
SVM) 5201357 lifaidenquanyae 1azisnsnanenqaanymzae Corelation — based
a, { Y ' @ t4
Feature Selection (CFS) 11825 Information Gain @289 0yah Tidangulumsaswduuunensal

AR5 197 4.22

{ a A (J o a o 4 4
A1519% 4.22 Wﬁﬂﬁ‘VIﬂﬂf’J”]J‘]JiSﬁTl‘ﬁﬂ”IW@]’JL!‘]J‘]JWEJ"IﬂimIﬂﬂi%}mﬂuﬂ%WWﬂimﬁﬂMGSulﬁf%u

Yy 9 Ay 1o 1
mamay‘am"lmmqu

Feature Selection Kernel Accuracy RMSE
Original RBF 93.90 0.2960
CFS Puk* 94.29* 0.2996*

IG RBF 93.71 0.2967

a A a Y Yo A .. Y v a K
Wﬁﬂﬂﬁﬂﬂﬂﬁ%ﬁﬂﬁﬂﬂ“m%‘]uﬂﬂuuluﬂﬂﬁuﬁl% (Decision Tree) AN8DANDINY C4.5

U [ Qdd' [ = [ an [ = [ 9 .
’i?iJﬂ‘U?‘ﬁVlvliJ AADNAUANHUS HASITNITAADDNAUANYUSAIY Correlation — based Feature
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. ax . ) AN 1o ' Y o ¢ w
Selection (CFS) t48%15 Information Gain msﬁuau‘,’mfl"laJ%ﬂﬂqaflumiﬁiwmzmuwmmm N}
a
AT NN 4.23
A a A o L4 9 a Y Yo A
AT NN 4.23 Nﬁﬂﬁ“ﬂﬂ’d@“ﬂﬂi%ﬁﬂ‘ﬁﬂ1Wﬂ’)L!UUWﬂ1ﬂiﬂ!Iﬂﬁlﬁl%mﬂi‘mﬂuqﬂﬁﬂﬁuﬁl%

Yy 9 I
aedeyai ludangu

Feature Selection Accuracy RMSE
Original 93.33 0.2031
CFS 93.71%* 0.1988*
IG 93.33 0.2041

NNHAMINATDVUIEANTNINA6T 10 fold Cross-Validation WUIINTTUR

9 9 = v A @ A [ 9 asy . .
VDY ANIYITNITAAQADNA ’Jl,l,ﬂiﬁ‘i’e]ﬂma AHULAIYITNIT Correlation — based Feature Selection (CFS)

U

1 [ a

1 = v A 4 J Y1 Y ' v
swnumaiinlaseielseamifounuudadmeesmosidlasoulininnugndes miny
Fovaz 94.48 walimnnugndssgeaniimsldauiiunumeaia swwes [ annmes [ uy

= a Y Yo Aa = g’; % Y= 1Y A (% = [ 9
¥3u wazmatadu lddaduls Bnnediganidtmsaadenaiulinsoguanyuzdog
' (Y a 1 ~ v A J J <
Information Gain (IG) 52unUmaiaIasevielszamionunuiafaesimesidlasou
9 H
matagunes [ annmes lunsdu vazmatadulddaauls Bnnigenindsnldmaiin
' ~ v a J I A o =
Tasaelszamionnuuiadmwesmeidilasou matingwnwes [ annmes [l uuadu

a

a 9 Y o =\ ] = [ A
uazmﬂuﬂﬁu"lmﬂau%mm@ﬂnmm ANFINTINN 4.24

~ ~ 1 Y Y o s Y 9 AN 1o !
AT NN 4.24 Llr%fﬂJW]ﬂﬂﬂ']ﬂ’nugﬂﬂaﬁsll@\jﬂ’]iﬁi’m@]’JLL‘]JTJW?J’]ﬂﬁmﬂ’JfJG]!ﬂsU't’)lluaﬂ]lll%ﬂﬂ@ll

algorithm Original CFS IG
MLP 92.76 94.48%* 92.38
SVM 93.90 94.29 93.71

DT 93.33 93.71 93.33
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aTvARUgndastasRuuunanIalfeyadeyalidnngu
94.50
94.00 L
93.50
9300
92.50

M Criginal

W CFs
92.00

|_RBict
91.50

91.00

S

DT

A ' Y Y o s Y 9 AN 1o '
NINN 4.26 ﬂ'i’W\ll!ﬁﬂ\‘]ﬂ’]ﬂ')’]jJQﬂﬁ@\?%@\‘]ﬂ’]iﬁﬁ’]\?ﬂjll‘u‘uwﬂ’]ﬂﬁﬂ!ﬂjﬂ‘]“fﬂmﬂyaﬂ"h\]ﬂﬂﬂqu

LY ' o 9 9 ax v A Y A [V Y
HAZGINUIININUUNTBYAAIEITMIAAIANAIN TV ToAUAN AL AY
25015 Correlation — based Feature Selection (CFS) 53unumatalasaviedseainneyuyy
v A 4 S < Y ~ d' 9 A s T W
Vaatawosmesdlasouliaisniassvosnnuaaianasy (RMSE) Hosnga NaAUNINY
= Y A dl 9 1 9 1 @ a Y]
0.1880 #4111 A5 NA09IUBIANUAAANADULIDINIINT 1FIUTINALNAUATNNDS L] a1ranua
= a 9 Yo Aa = 3‘4 o 9 1 Aax o A (% A v
o3 Junadu vazmaiadulidaduls snnsduiosnnitmsaadonalsnioamanyae
Y . . 1 @ a ] ~ v a J J 3
@18 Information Gain (IG) 52N UMALA lasIuelssanevuuuiadmesmssglasou
A o = a 9 Yo a 9 | anAq Y A
managsunes L anmaes L uuydu nazmanaaulddaduls uaziiosninisnldmaiia

] v A s J <3 a o
TasevielseamiennuuiaaaweimesisUaseu madaguwesannmes [ uusmu
a 9 Yo Aa = ] = [ A
uazmﬂuﬂmu"lmﬂau“lmwﬂaamamm ANMT19N 4.25

A =1 1 A A 9 (Y d Y
AT NN 4.25 L‘lﬁEJ‘]JWIEJ‘]Jﬂﬁ”lﬂ%ﬁ’fN“ll’fNﬂ’J”liJﬂa”lﬂmaEJ‘L!"[I@Qﬂ”Iiﬁi”Ix‘]@]’JLL‘]J‘]JWEﬂﬂiﬂ!ﬂ’m

yatoyadi lisangy
algorithm Original Correlation-based Feature Information Gain
MLP 0.2051 0.1880%* 0.2085
SVM 0.2960 0.2996 0.2967
DT 0.2031 0.1988 0.2041
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asmluansrnsInflaasvasanuaaiawaion (RMSE)

oT

B Original
B CFs

SV _
_Jic]

MLP

0.1000 0.1500 0.2000 0.2500 0.3000

A 1 A A Y @ 7 Y
NINN 4.27 ﬂ'ﬁ'W‘ILLﬁﬂQﬂ'lﬁ']ﬂﬂﬁf]\?ellf]\iﬂ'l'mﬂa'lﬂlﬂﬁf]uellﬂﬂﬂTﬁﬁﬁT\?ﬁﬂllUUWﬂTﬂimﬂﬂﬂ

9 A "o U
gadoyai ludanqu

Y J (o
3.5.2 msadNdmuLNeInIainIeyatoyandnngn

NNTNATOUYTZANTAMINA MMV UNEINTUA0NALA TATIUE

(2 ]

Uszanioy maiaswnes [ annwes [ uuysdu uazmatiadu lidadulasounuiznli

v
% =3

v A v an v A [ Y 9 Ao 1 A Y
AADNAMNANYMUS !Lﬂgfl‘ﬁﬂTSﬂﬂmﬂﬂﬂmaﬂymzﬂﬂﬂﬂl@yjaﬂﬂﬂﬂfluwaﬂqﬂ 313 19N 4.26
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{ a A @ J { o
A1519% 4.26 Naﬂ1iﬂﬂﬁ@ﬂﬂ5$ﬁﬂ‘ﬁﬂ1W@]']LL‘U‘UWfﬂﬂiﬂlﬁ']fl‘ﬁlﬂy'ﬁ“ﬁ%ﬂﬂau

q

Data Set Algorithm Feature Selection Attribute Accuracy RMSE
Original 16 88.89 0.2474

MLP CFS 5 93.94°  0.2002°

IG 10 88.90 0.2350

Original 16 90.91 0.3070

Clusterl SVM CFS 5 92.93 0.2996
IG 10 90.93 0.3041

Original 16 89.39 02565

C4.5 CFS 5 89.90 0.2497

1G 10 88.89 0.2474

Original 16 86.30 0.2729

MLP CFS 4 90.48 0.2339

IG 10 86.52 0.2670

Original 16 90.48 0.3076
Cluster2 SVM CFS 4 91.07  0.2301*
IG 10 90.92 0.3091

Original 16 89.88 0.2448

C4.5 CFS 4 90.34 0.2344

IG 10 89.87 0.2437

Original 16 91.78 0.2980

MLP CFS 4 92.93"  0.2761°

IG 9 91.89 0.2921

Original 16 90.94 0.3102

Cluster3 SVM CFS 4 91.63 0.2901
IG 9 90.98 0.3045

Original 16 89.89 0.3408

C4.5 CFS 4 91.27 0.2806

IG 9 90.20 0.2908
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a Y @ J Y Y Ao 1 T I
INANITNN 4.26 HAMTAT NAWUVNNTAAIBYATOYANIANGULII0DN U 3
' 1 ' @ t4 a 1 v A 4
Ngu NQW Clusterl WD @V UNOINTAAIMATA TATeelszarnfioununiadmawes
J 3 1 [ [ [ . .
Mmossaseu (MLP) FIUNVITNIIA mﬁaﬂﬂmaﬂymmmu Correlation-based Feature Selection
LR Yy v A ' A A Y A
(CFS) Timnnugndediosas 93.94 ganga uazA13INNaeveIANNAAIANADU BN A
1w 1 v 1 @ J a o J J
A1 0.2002 A9UNGY Cluster2 WU AILUDWEINTAABNATA FHWOTANINADSINYTY
(SVM) 59un 135 nisAadenaanya g1 Correlation-based Feature Selection (CFS) 11
ANugNAeidovaz 91.07 geiige tazmsniidesvesnnuaaiandeulosigamingy 0.2301
1 J @ J a 1 v A 4 4
uazngu Cluster3 WU MLDUNENIAIAIemAnA Insselseamisunnuiadmeosines
< 1 v A @ v
W1laseu (MLP) 53R UITN15AAIA0NAMANY ULV Correlation-based Feature Selection
Y y_ 9 s ' A A ¥ A
(CFS) limanugndedsesay 92.93 gaNga uazaA131nNaodveInNuAaIAnaDUoeNga

91101 0.2761 AIAINN 4.28 LAZNINN 4.29

nImiAIAgndBsTednUnesaidayadayaiidandy
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90.00
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se.on | mCFs

86.00

84.00
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Clusterl Cluster2
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[ U

~ ' 9 o <Y 9 ~
NINN 4.28 ﬂﬁwuﬁmmmmgfmawmmuuuwa1ﬂimmmgmauaw ANQU

U
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nruansimnfiassnasnauaamntou (RMSE)
wasduunensaldiegadoyaiinngu
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v 1
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) Ay ¥ (5 7 9 9y Ay 1o VoAA 9
‘L!”INa%llﬂil”lﬂﬁ’JLL‘IJ‘]JWEJ”Iﬂimﬂﬁﬂsyﬂﬂlﬂyja%llﬂJﬁ]ﬂﬂZjiJ‘VlﬂJﬂ”lﬂ’J”l?JQﬂ@]@Q
A = v W < Y Y A w VoA Y A 1
Q’\‘]“I/I’sj@]iﬂﬂ]difmL“I/IEl’]Jﬂ°1JGI’JL!’]J“]JWﬂ1ﬂiﬂ!ﬂ’38°§@ﬂlﬂhﬁﬂﬁ]@ﬂﬁh ummmaﬂ@]mqmqﬂiuu,m

u q u

a A @ Jd o {
asnqQu W'ﬁﬂ'lillld‘iflﬂlﬁEJ‘]J‘]J§$ﬁ1/]ﬁﬂ'lW§I'JLL‘U'UWEJ'Iﬂ‘im @]\W]'lﬁ'l\?‘ﬁ 4.27

~ a Aa o 4
AT NN 4.27 ﬂ'l‘illﬁflﬂlﬁﬂﬂﬂigﬁﬂﬁﬂ'lWGI'JL!‘]J‘]JWEJ'Iﬂ‘im

Data Set Algorithm Feature Selection Attribute Accuracy RMSE
Original Data MLP CFS 5 94.48*  0.1880%*
Clusterl MLP CFS 5 93.94 0.2002
Cluster2 SVM CFS 4 91.07 0.2301
Cluster3 MLP CFS 4 92.93 0.2761

1113199 4.27 MIfFeuioudnuunensainu AuuuneInseialeye

9 ~ (XY v 9 a [] =1 v A 14 < 3
doyad lidangualremaiinlaseuredseamifonnnuiafaeeSimoidilason (MLP)
FIAVITNMIANAONAMAN YUV Correlation-based Feature Selection (CFS) FIAaa0n

T W 4
auanyuz 13 s audnbuz 1A1nUNA09 (Accuracy) 50802 94.48 IN11AMUUNGINTAIAIY

gadoyaNdangu AInIMi 4.30 FrumsInNassvesnnuaaIanaouiosgamn 0.1880
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1. MSAANI Microsoft SQL Server 2008 R2
A A o ) A . & &
!ﬂi@ih@iuﬂﬁW@luWﬂﬁﬂﬂl@yjﬁ G I‘]J’il,l,ﬂiiJ Microsoft SQL Server 2008 R2 53UUNDU

Y Y
lumsaaaallunsy Uaail

' a ¥ Y o A A A Yo A A~
1. POUNITAAAIYTUATUABININITATIVADUIATOINITAAAINBUNNIATOINNS

v
a U

Y
aanaldsunsuaoaiamsudsn 3.5 (Net Framework 3.5) 13450 11 mindali'ldaaaalii

Y Y
m3sdaade Tasat lvaa lidandu ledue el Iasseriudvimsaads

Ei dotnetfx35-5P1
NET Framey 3.5 Setun
| Microsoft Corg tion

{ = ?x’l < a
A 1.1 Tldaaaalilsunsuaeaiiamsuisn 3.5

v 9 Y
2. Fududanaalsunsy Taslauruanaallsunsy Microsoft SQL Server 2008 R2
9 [ a g’/ dg! [ va A v 9 . .
Tsunsuazuaaaniimyranlumsfanayuuon Tua 18eni 9o “New installation or and

feature to an existing installation”

5 SQL Server Installation Center [E=SEE—
Planning New installation or add features to an existing installation.
I il Launch a wizard to install SQL Server 2008 R2 in a non-clustered environment or to add
features to an existing SQL Server 2008 R2 instance.
Maintenance
Foak New SQL Server failover cluster installation
cols
Launch a wizard to install a single-node SQL Server 2008 R2 failover cluster.
Resources
P . (‘f Add node to a SQL Server failover cluster
Launch a wizard to add a node to an existing SQL Server 2008 R2 failover cluster.
Options
;\— Upgrade from SQL Server 2000, SQL Server 2005 or SQL Server 2008
j Launch a wizard to upgrade SQL Server 2000, SQL Server 2005 or SQL Server 2008 to SQL
Server 2008 R2.
L'b Search for product updates
Search Microsoft Update for SQL Server 2008 R2 product updates.
L
S Tk
4~ SQL Server2o0gr2

i 1.2 uaasndimyranlunisaaas11sunsy Microsoft SQL Server 2008 R2
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% SQL Server 2008 R2Setup k. =l e

- _

Setup Support Rules

Setup Support Rules identify problems that might occur when you install SQL Server Setup support files Failures must be
comected before Setup can continue.

Setup Support Rules Operation completed. Passed: 7. Failed 0. Warning 0. Skipped 0.

Show details >> Re-run

View detailed report

H 1 a g.’l
NN 1.3 MIATNAOUIZVUNOUMTAAAI

9
4. ¥msilou Product Key 91n1unanijy “Next”

% SQLSemver 2008 R2Setup | - W e
Product Key

Specify the edition of SQL Server 2008 R2 to install.

Product Key Validate this instance of SQL Server 2008 R2 by \g the 25 from the Microsoft

certificate of suthenticity or product packaging. You can also specify a free edition of SQL Server, such
as Evaluation or Express. Evaluation has the largest set of SQL Server features, s documented in SQL

Setup Support Files Server Books Online, and is activated with 2 180-day expiration. To upgrade from one edition to
another, run the Edition Upgrade Wizard.

License Terms

) Specify a free edition:
[Eveluation

@ Enter the product key:

AN 1.4 ¥11199m31)0U Product Key
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5. NNUUAUTBANAIVDINANN DA 18DN “T accept the license terms” Lm%ﬂaﬂﬂll “Next”

1 SQL Server 2008 R2 Setup N . [E=EEEA

License Terms

To install SQL Server 2008 R2, you must accept the Microsoft Software License Terms,

Product Key =

P MICROSOFT SOFTWARE LICENSE TERMS &

Senp Sppont ks MICROSOFT SQL SERVER 2008 R2 DATACENTER
These license terms are an agreement you and

the server manufacturer that distributes the software with the server; or
the software installer that distributes the software with the server.

Please read them. They apply to the software named above, which includes the media
lon which you received it, if any. Printed paper license terms, which may come with the I
software, take the place of any on-screen license terms. The terms also apply to any
Microsoft

a 49
Copy  Print

] Laccept the license terms.

Send feature usage data to Microsoft. Feature usage data includes informatian about your
hardware configuration and how you use SQL Server and its components.

See the Microsoft SOL Server 2008 R2 Privacy Statement for

[ sdack [ met> ][ concel

= 9 Y a o J
NN 1.5 Gllf]ﬂﬂa\‘lsllf]\jﬂ']iﬁlcﬂwaﬁﬂﬂ!m

o a & A < 9 Y a A
6. Iﬂﬁllﬂﬁuﬂgﬂ']ﬂ'ﬁﬁijﬂﬁﬂﬂﬂafﬂiﬁﬂﬁ\i lwﬂﬁijﬂﬁﬂﬂlﬁﬁﬂllaﬁiﬁﬂaﬂVﬁJlJ “Next”

E]

4 SQLServer2008R2Setup — - \ [E=EER==))
Setup Support Rules
Setup Support Rules identify problems that might occur when you install SQL Server Setup support files. Failures must be
comrected before Setup can continue.
Setup Support Rules : Operation completed. Passed: 10. Failed 0. Warning1. Skipped 0.
Setgoke .-y — =
Feature Selection |
Installation Rules | | Hide details << | Re-run
Disk Space Requirements | View detailed report
Emor Reparting |
Installation Configuration Rules | | Ru Rule B _ Status i s =
Ready to Install | | @ Fusion Active Template Library (ATL) Passed
Installation Progress | @VUnsuppDnzdSQLSEWElpmduds Passed
Complete (@ | Performance counter registry hive consistency Passed
| | @ |previous releases of SQL Server 2008 Business Intelligence Devel...| Passed
| | @  Previous CTP installation Passed L
| | @ consistency validation for SQL Server registry keys Passed i
| | @/ computer domain controller Passed
| @‘ Microsoft NET Application Security Passed
@ | Edition WOW6S platiorm Passed
| | @ Windows Powershell Passed
|| | Windows Firewall Warning < |
<Back Mext > ” Cancel ” Help

v 9
7NN 1.6 Wlfﬁ*ﬂf]ﬂ']iﬁi’)%ﬁ’é]ﬂﬂaﬂ'liﬁﬂﬂ\‘]
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7. 1@on “SQL Server Feature Installation” ud Jﬂaﬂﬂu “Next”

T SQL Server 2008 R2 Setup.

A F=ES)

Setup Role

Setup Support Rules
Setup Role

Feature Selection

Installation Rules

Dizk Space Requirements

Error Reporting

Tnstallation Configuration Rules
Ready to Install

Installation Progress

Complete

® SQL Server Feature Installation

Click the SQL Server Feature Installation option to individually select which feature components to install, or click a
feature role to install & specific configuration.

Install SQL Server Database Engine Services, Analysis Services, Reporting Senvices, Integration

Services, and other features.

*) SQL Server PowerRivot for SharePaint

Install PowerPivot for SharePoint on  new or existing SharePoint 2010 server to support
PowerPivot data access in the farm. To use the New Server option, SharePoint must be installed

but not configured.
Add PowerPivot for SharePoint to:

All Features With Defaults

New Server

Install all features using default values for the service accounts.

<Bock || Mext»

][ canca Help

A 9 A a 3‘/
NN 1.7 14umamimaﬂgﬂuuumsmmTﬂmﬂsu

A A v A . A v a ¥ v
8. 109N “Feature” NADINIT LLaTLadN “Directory” ‘Vlﬁ'ﬂﬂﬂ"li"l]%@]ﬂ@]\ﬂﬂiuﬂiu tan

Aaniju “Next”

5

T SQL Server 2008 R2 Setup

1w

Feature Selection

Setup Support Rules

Disk Space Requirements
Server Configuration
Database Engine Configuration

Installation Progress
Complete

‘Select the Data Center features to install.

Features;

[ Analysis Services
[7] Reporting Services
Shared Features

Description:

LD Instance Features | Includes the Database Engine, the core
Feature Selection [E4] Database Engine Services senvice for storing, processing and securing
P e 7] SQL Server Replication data. The Database Engine provides

1 Full Tot Seorh controlled access and rapid transaction
Instance Configuration processing and also provides nch suppert for

sustaining high availability, The Database
Engine also provides support for the utility
control point in the SQL Server Utility. Only
[ E 5 I

[ Business Intelligence D\
[¥] Client Toels Connectivity

7] SQL Server Bogks Online
[¥] Management Tools - Basic
[#] Management Toals - Complete
[¥] SQL Client Connectivity SDK
[¥] Micresoft Sync Framenork

Seiect Al || Unsslectall

Shared feature directory:

[ <Back ][ et |[ cancel

Error Reporting a
] Integration Services I
Installation Conf Aul = .
e ey K 7] Client Tools Backwards Compatibility
Ready to Install [ Client Tools SDK ‘

C:\Program Files\Microsoft SQL Server\

ervi
Services can be clustered,

Help

[ 1 Y
MNA 1.8 11111900151800 Feature L1agDirectory NABINTAAA
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W sQLsener 08 R2Sei EY [E=EEER)

Installation Rules

Setup is running rules to determine if the installation process will be blocked. For mare informiation, click Help.

Setup Support Rules Operation completed. Passed: 5. Failed 0. Waming 0. Skipped 19.

i L

|| Feature Selection

el =

Instance Configuration Vi detaded repo t
Disk Space Requirements
Server Configuration Ru Rule Status -
Database Engine Configuration (& 5QL Server 2005 Express tools Passed
Error Reporting & Operating system supported for edition Passed
Installation Cenfiguration Rules @ Previous releases of Microsoft Visual Studio 2008 Passed b
Ready to Install (& | SharePoint NET Framework Supported Check Mot applicable
= @ | Operating system requirement for SQL Server PowerPivot forS... | Nat applicable
g 25 @ | User account forF i Not applicable

(& Internet Informaticn Services version Mot applicable

& | 64-bit processor Mot applicable

@ | single instance requirement Mot applicable

@ |61-bit opersting system Mot applicable

(& | SharePoint configuration and upgrade check for exsting farm | Not applicable -

< Back Mext > Cancel Help

' v b4
[ v A 2

2R 1.9 WiiwemsasadoUTeyanizAnnIBnas

10. 1890 Default Instance HAINAN]W “Next”

4 SQU Server 2008 R2 Selup . =
Instance Configuration
Specify the name and instanceID for the instance of SQL Server. Instance ID becomes part of theinstelletion path.
Setup Support Rules ® Default instance
FEiin fole () Named instance: | MSSQLSERVER
Feature Selection ¥ 1
Installation Rules
[ratiace Confipuation Instance ID: MSSQLSERVER P A
Disk Space Requirements L
Sefier Configuustion Instance ract directory:  C:\Program Files\Microsoft SQL Server\ LJ
Database Engine Ci i ¥ 2 % 1
[PEiige Fepa g SQL Server directory:  C\Program Files\Microsoft SQL Server\MSSQL10_50.MSSQLSERVER
Tnstallation Configuration Rules
Ready to Install Tnstalled instances:
Installation Progress | InstanceName  InstanceID Features Edition Version
Complete K7 F 14T P 1 1 = N
|
|
|
|
' i
| |
|
<ack |[ hews ][ concd |[ Hep

A 9 o '
AN 1.10 HU19DNTIHUAA Instance
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11. Tisunsufaaaudasiuaununly Hard disk

AANYN “Next”
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= 9

Nnaovl

9y 13 A ES
Glmmmmaummaﬂ ANUU

5 SQL Server 2008 R2 Setup

Setup Support Rules
Setup Role

Feature Selection

Tnstallation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Configuration
Error Reporting

Tnstallation Configuration Rules
Ready to Install

Installation Progress

Complete

Disk Space Requirements

Review the disk space summary for the SQL Server features you selected.

Disk Usage Summary:

5 () Drive C: 3357 M required, 143554 ME available

i System Drive (C:\): 1616 ME required
Shared Install Directory (C:\Program Files\Microsoft SQL Server\J: 1066 M8 required
Instance Directory (C:\Program Files\Micrasoft SQL Server\): 715 M8 required

< Back Next> Gncel |[ Hep
' ¥
A ] A A ﬁl .
DINN 1.11 ¥U19DUFAAINUN LU Hard disk
v )
‘]J [ 2 . @ a ﬂ < y
12. MIUTUAIAT Service Accounts NNUUAANTY “Next
% SQL Server 2008 R2 Setup —_ Y [
Server Configuration
Specify the service accounts and collaion configuration.
Setup Support Rules ["Service Accounts | Collation]
Setup Role [E A
. Microsoft recommends that you use a separate account for sach SQL Server senvice.
Installation Rules Service Account Name _ Pass.. SwitupType
Instance Configuration SQL Server Agent NT AUTHORITVASYSTEM  [Mana -
Disk Space Requirements 5QL Server Database Engine NT AUTHORITVSYSTEM  [atomatic |~
Server Configuration 50 ServerIntegration Services 1. | NT AUTHORITY NetwerkService Automatic_| =
Database Engine Configuration 50U Ful-test Filter Daemon Leun...| NT AUTHORITVALOCAL SERVICE Manual
Ervor Reporting 5QL Server Browser NT AUTHORITVALOCAL SERVICE Automatic =

Installation Configuration Rules
Ready to Install

Installation Progress

Complete

Use the same account fo sl SQL Servr senices |

<gack || neus

J[ concer

Help

v 9
PN 1.12 Wﬁ1ﬂﬂﬂ'ﬁﬂﬁﬂﬂ1 Service Accounts
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A . 9 a d' 1 .
13. 1890 Tab Collation LLﬂ’Jﬂﬁﬂ‘Vl‘]Jil “Customize”

Server Configuration
Specify i

Setup Support Rules.

Setup Role -
Feature Selection Databace Engine:

Installation Rules [Thai_cL_AS Customize...

Instance Configuration Latin]-General, case-insensitive. accent-sensitive kenatype-insensitive. width-
insensiti icode Data, SQL e 2 on Code Page 1252 for

Disk Space Requirements
— non-Unicode Data
Database Engine Configuration
Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress

Complete

< Back H Mext > |[ Cancel H Help

WA 1.13 1111190 Tab Collation

9
14. M3A3A Collation 1A9N “Thai” AANTJN “OK”

| Select the collation you would Fe to use:

I @ Windows collation designater and sort order

Cotation deignator [T o
[ Binary [7] Binary-code point

[ Accent-sensitive [ Width-sensitve

0 50U collation, uted for backwards compatibility

| QL _anDvcton CPES0_C1 AT 5|
SQL_AhDiction_CPBSO_CT_AS

S0L_AltDiction_CPESD_C5_AS

SQL_ARDiction_Pref CPES0_CIAS -

Collston description:

Latinl-General, stive, kanatyp dih for Unicode
Data, SQL Serve Sort Oder 49 o Code Page 850 for nan-Unicods Dats I

T g E | : ” Cancel

v Y
MW 1.14 N13A3A1 Collation
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I
15. !.’3 90 “Authentication Mode 1114 Mixed Mode 1t ’s%l INTBN “Password” UBI SA 1u

%94 Enter password 118 Confirm password Agl ﬂﬂll “Add Current User” Llﬁlﬁﬂﬁﬂﬂu “Next”

% SQL Server 2008 R2 Setup - -— s B

I Engine Confif
Specify Database Engine authentication security mode. acmi and data directoriss.
Setup Support Rules Account ing vectones | 1
|
Setup Role

N Specify the authentication mode and administrators for the Database Engine,

Installation Rules Authentication Mode
L= B ) Windows authentication mode

Disk Space Requirements _
@ Mixed Mode [SQL Server suthentication and Windows authentication)

Server Configuration
Database Engine Configuration Specify the password for the SQL Server system sdminisrater (s8) account,
Error Reporting B | p—
Instalation Configuration Rules
fi ceaaee
Ready to Instal Eonifs =2
l Installztion Progress Spacity SQL Server sdministratoes
Complete SQL Server

administrators have
unrestricted access to
the Database Engine.

Add Current User | [ Adl._| [ Remove |

[ <meek ][ mea» ][ concal Help

= Y g’/ 1 o ] v A Y
NN 1.15 MUIIRDNITAIATITUANIU mﬂﬁmm

1] Y
16. AANYN “Next” ioaAAd T sunsa

18 SQL Server 2008 R2 Seiup e ¥ |2 & ol
Error Reporting
Help i SQL Server d services.
Setup Support Rules Specify the information that you would like to automatically send to Microsoft to improve future

releaes of SL Sarver. These settings are cptionsl. Microscft treats this information as confizential,

Setup Rol

i Microsoft may provide updates thraugh Microsoft Update to modify festure ussge data. These
Feature Selection updates might be downloaded and installed on your machine automatically, depending on your
Installation Rules Autometic Update settings.

Instance Configuration

Disk Space Requirements

the Microsoft 1 R2 Priv ment for me information.
Server Configuration
Database Engine Configuration Read more about Microsoft Update and Automatic Update,
Error Reporting

e ot . Send Windows and SQL Server Error Reports to Microsoft cr your corporate report server. This
Readyta Instal TPT ety omly appiies 1 sepvices Tt mun withot uoes riscalbions
Installstion Progress

Complete

< Back Mext > Cancel Help

A Y v a 3’,
NN 1.16 nieeneuaaasldsinsy
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9
17. Tdsunsuazinmsanag

% SQL Server 2008 R2 Setup .

(=@ & ]

Installation Progress

Setup Support Rules

Setup Role

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Configuration
Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress.
Complete

Install_BOL_Cpu32 Action

Mext >

Cancel || Help

A Y 0o w A g‘;
NN 1.17 v vemasanad 1sunsu

4 <3 £ a 1
18. oraiodn 1nantju “Close”

Vour SQL Server

Setup Suppert Rules
Festure Sebection

Instance Configuration

Dk Space Requirements.
Server Configuration

Databiase Engine Configurstion
Friet and Uage Reperting
Installation Rules
Hesedy ba bstal

Installation Progress
Complete

g file s beon sa

I. 2

10020 i Sahin:

SoL
BC 20110120 1937360

Infarmmation about the Setup operation or poiiible net depe:
15 Veun STL Serves 208 installation completed successhuly.

Supplemental Infermation:

[The fellcwing notes appky to this release of SOL Server only.
Mcicolt Updete

brox infeamation

) v

. wdentify updates for SOL Server 004, see the
ke 106409 8%

iMicrosoft Update Wieb sice <bitpe/

Reporting Senices

= 108409,

[ e Help.

= 9 a ¥ z £
NN 1.18 m!mammﬂmﬂﬂmmmm%ﬁu
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2. M3anAallsunsy QlikView
9 a [ A 9y A 4 = = = a 1
mslsmaiamsiuilosdoyaeneinssinan13izouvoninizou 15aseua o
a Y] d Aa [ . .
YHINNFBNEATATAS Inenvamuwanay 19 11U5un5N QlikView TUMITHAAIT1891UVD
v 9 & g a & . . Ao X
Agateya Fevuaoulumsaaalilsunsy QlikView Nasll

a & & s < % o a ¥
1. fﬂi@ﬂ@]\ﬂﬂiuﬂiu Iﬂﬂﬂ??‘ui‘ﬁﬁﬂ]lwaflnﬂL'J']J]l“]J'@]ﬂJﬂQ QlikView uf’hmmimm

©

QlikViewDesktop

M1 2.1 Taanns QlikView

9 Y H
2. @enmunlumsanns Mnuuaanitjy “oOK”

@ Select the language for the installation from the choices below.

| Erglsh (Lrited States)

A A a g’/
AN 2.2 @enmulumsaans
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Y
3. nguimsAnaa Tdsunsy QlikView Aanu “Next”

Welcome to the InstallShield Wizard for
QlikView x64 11.20.12235.0

The InstallShield(R) Wizard will install QlikView x64 on your
computer, To continue, dick Next.

WARNMING: This program is protected by copyright law and
international treaties,

< Back MNext > ] | Cancel

v Y
M 2.3 vihvemsaaaalysunsy QlikView

4. 18028V ANAIN 19911 TUTUATY (@A “T accept the terms in the license agreement”

9
NNUUADN “Next”

License Agreement
Flease read the following license agreement carefully. @

USER LICENSE AGREEMENT

1. INTRODUCTION
PERMISSION TO DOWNLOAD, INSTALL AND USE THE SOFTWARE IS
CONDITIONAL UPON YOU, THE USER OF THE SOFTWARE (“USER"), AGREEING
TO THIS USER LICENSE AGREEMENT ("ULA") WHICH IS BETWEEN THE
OLIKTECH ENTITY THAT ISSUED THE LICENSE KEY AS IDENTIFIED IN TABLE 1
TO THIS ULA ("QLIKTECH?) AND USER. THIS ULA SHALL GOVERN USER'S USE

OF THE QLIKVIEW SOFTWARE AND DOCUMENTATION. USER SHALL BE
REALIREN TN ACRFEE TR THE L4 APPI ICAR1 E TAFACH | IPRATE TN THE i
Print

(®) 1 accept the terms in the license agreement
()1 do not accept the terms in the license agresment

For your reference only, translations of the ULA can be found here.
http:/fwww. glikview. comjus finfo/software-ula

InstallShield

| < Back ” Next > .| | Cancel

= ] ) A o
NN 2.4 1/7u'l%f]‘ll’ﬁ]ﬁﬂﬁﬂlﬂf]’)ﬂﬂiﬂil!ﬂih
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9 A 9y J < Y a
5. ﬂiﬂﬂﬂlﬂu"a%ﬂmﬂfuazmﬂﬂi lyaadfan “Next”

U

Customer Information

Please enter your information. @

User Name:
fiveld

QOrganization:

Installshield

< Back || MNext = ] | Cancel

i 2.5 wihee lader 19aunazeadng

9
6. 189N “Complete” MINUUAAN “Next”

Setup Type
Choose the setup type that best suits your needs, @

Please select a setup type.

(® Complete

All program features will be installed. (Requires the most disk
space. )

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Installshield

< Back ” Next > _! | Cancel

A A a gla
NNN 2.6 Lﬁ'ﬁ]ﬂgﬂlmﬂﬂlﬂﬂﬂﬁﬁﬂﬁ\‘l
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v Y Y
7. MHUUANOYVDI “Folder” Tumsanadlilsunsy 91nUuAAN “Next”

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder, @
Install Qlikview x64 to:
C:\Program Files\Qlikview', | Change... |
InstalShield
< Back ” Mext = Cancel |

1—1‘ o tﬂ' 1
MNAN 2.7 Mruanegvodl1sunsy

9 9
8. I‘l]‘.iLlﬂiuﬂﬂﬂ\‘l‘w%}ﬂﬂﬁWﬂﬁﬂﬂﬁ\i fnan “Install”

Ready to Install the Program
The wizard is ready to begin installation. @

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShield

< Back ” B Install ‘ ! Cancel |

' Y
A d 2.8 Talsunsundeuaana
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9
9. Masanand lsunsu

Installing QlikView x64 .
The program features you selected are being installed. @

Please wait while the InstallShield Wizard installs QlikView x84, This may
take several minutes,

Status:
Writing system registry values

InstallShield

< Back MNext >

-dl o U A g’l
7NN 2.9 Masaaas ldsunsu

A a ¥ <] Jd a .Y
10. HOAAAUAIIANYITY AAN “Finish”

The Installshield Wizard has successfully installed Qlikview x64.
Click Finish to exit the wizard.

[ show the Windows Installer log

< Back Finish Cancel

A a ¥ g £
NN 2.10 ﬂ'liﬁﬂ@]\ﬂﬂil!ﬂiﬂlﬁﬁ]ﬁu
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) v J = t-i
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A 7 7 a o a A A
1. !']JﬂT]JSLLﬂilIL‘]Ji'l'Jl,c]fﬁlﬁWNW%@Q%@QS%UUWfl'lﬂﬁﬂlﬂaﬂ'liﬁflulﬂaﬂ o

http://158.108.203.13/satit/predict

W T -

http://158.108.203.13/satit/predict/index.php

A a oA 1 % a A
1NN 3.1 WﬂJWVIf]gell'ﬂﬂ'ig‘]JUWﬂTﬂimNﬁﬂWilﬁﬂulﬂaﬂ

9y 1 Y I J = A £ a A A Y
2. NFHUIIUUBITSUUNIINTUAANITIIIUIRAY ﬂmuuﬂaﬂ‘wﬂu “Enter” LWE]GlGD'Q'IU'ig'ULU

t4 = >
NWITNTUNANTIILTIUIRNAY

= = ] e
o guoygynsmwanmsnsuulaaﬁ

———— L]
r doamaldakiovioua
¥y 1 el g
- o
sruwmasainamsiEoy | susnomsine Fuiand 26 Fumou w2558
[ daya
[ TANmMEARTRTNRATIE A s ia

» Aty TIUvIn AT

5 4 Gacldmade
unafieEmesanmazsusi (Suppont Vector Machines) , nafladuliiauls (Dedistion Tree) uanmaintassodssamiioy
(Artficial Newrsl Netwerks) inadrdfuummnssisoitlsunss WEKA Version 36,12 Trolafié Corelation — bsse Festure Selection

(CFS) uaz# Information Gain (IG)thiEmedafanftianiny & Aribute) 35 &

A AT uasaS udhuuumesal Hndhy u (Multi-layrer Percaptron : MLP)
Awwadavmaafunsiv (Support Vector Machines) uaznafiduifnfuls (Decision Tres) uwu 348 Tumesdudunmwmasai
usznaAalseAnEnantE 10 fold Cross-Valdstion Wawdurwmasal i A ga tummeissal wun
msldiEAmAaaulnienadneasdiciins Comelstion ~bese Feature Selection (CFS) snfutasiinolsanuio
untadiumedmediihlasauitl fufudayanivinu 5 fuus fureuinm 3 fwua werfusafayainou 3 vua tashifon

memuginfy 0.3 uasArisondayinviu 0.2 Sarmugndas (Acuracy]) vivkiu 54,48 % watisnaitasmaeneaaainday

(Root Mean Square Emor : RMSE) nvinfiu 0.1830

nter

Funflnu 2 au adffuinlnu 32061 ey
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