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Abstract

This research was about claim prediction of enterprise employees to
increase management efficiency for workmen’s compensation fund of social security
office. The objectives of this study were as follows. 1) Developing data warehouse for
analyzing and reporting with Business Intelligence. 2) Predicting the claim of
workmen’s compensation fund of social security office by classification technique,
and 3) The evaluation of data warehouse.

Data warehouse was developed using Star Schema for the claim of
workmen’s compensation fund in Bangkok social security office, covering of the 1%
to 12" area between 2013 and 2014. The tools were Microsoft SQL server 2008 R2
for data warehouse development, SQL Server Integration Service for ETL process and
Microsoft Excel 2007 for multidimensional data analysis. Data for the model
prediction were drawn from the claim of employee in compensation fund of social
security office in Bangkok area 3 with 3,636 datasets. The sample data were divided
into two groups (original datasets and clustering datasets) by feature selection process
with Correlation-based Feature Selection method using 10-fold Cross Validation.
Predictive modeling uses WEKA Version 3.8.0. The algorithm for prediction were
Multilayer Perceptron, Naive Bayes, and J48 Decision Tree. The results of original data
tested by J48 algorithm had accuracy level at 100 percent: tested by Multilayer
Perceptron algorithm had accuracy level at 99.67 percent: and tested by Naive Bayes
algorithm had accuracy level at 94.63 percent. While the results of clustering data
tested by J48 algorithm had accuracy level at 100 percent; results tested by Multilayer
Perceptron algorithm had accuracy level at 99.67 percent, and tested by Naive Bayes
algorithm had accuracy level at 94.00 percent. The evaluation of data warehouse was
good level.

The evaluation results of data warehouse usage showed that the
administrators, the director of the workmen’s compensation fund, and the social
security technical officers were satisfied with the claim of workmen’s compensation
fund’ data warehouse at a good level. Data mining prediction with the original data
using Decision Tree prediction model of J48 showed accuracy of the highest level at
100 percent and the square root of minimal error at 0 which was suitable to construct
the workmen’s compensation prediction system.

Keywords: Data Warehouse, Naive Bayes, J48 Decision Tree, Workmen’s Compensation
fund, Social Security Office
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111: Ballard and others (1998, pp. 44)
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Input Layer Hidden Layer Output Layer
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117: Han et al., (2006)
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=Yes =No

Sunny (5.0/2.0)
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1A

d' o o A AaAa 9 [Y] d‘ 9
VINATTNN 4.1 NINITNIUUAYVNUDINIONA ATNADINTTIA wolgluns

Y <3 a aa . . = Y <} a
PONUUUAITINUBDINDVIT (Fact Table) 1azf131946 (Dimension Table) FIUA1TNUDINDDIN |

M5 A0 FT_ALL Injury A1595A 8 1519 A0 DT _Area, DT Position, DT Enterprise, DT _BusinessType,

DT Organ, DT Causelnjury, DT_ Period, DT_Age {a&#®13 19HIAT1I 1 A5 Ao Temp Data

= Yy 3 a . Yo o & 9 ya a Y
f13719N 4.2 919 1NUDNVVIY FT_ALL Injury i%ﬁ1ﬁﬁﬂlﬂﬂﬂlﬂy‘aﬂﬁi%ﬁﬂ‘ﬁgﬂi]N

iy Uszian
A yotlan y AaB1NY Key & Index
SGHTG

1 Code Injury Varchar mmﬁﬂsxﬁ UOUATIY Primary Key

2 Date Injury Date time ’ﬁl‘ﬁﬂi%ﬁ UOUATY Foreign Key
(DT _Period)

3 Code Area Varchar  dunauilsenud Qﬂuﬁuﬁ Foreign Key

(DT _Area)
4 Code Position Varchar  SHAAMHUL Foreign Key
(DT _Position)
5 Code Enterprise Varchar  sWdanuilszneuns Foreign Key
(DT_Enterprise)
6 Code Business Type ~ Varchar 3% sziandams Foreign Key
(DT_BusinessType)

7 Code Organ Varchar  5Ha03872 Foreign Key
(DT _Organ)

8 Code Cause Injury Varchar 59 & & 14% NI Useay Foreign Key

DUNTY (DT_Causelnjury)
9 Sex Varchar  IW#
10 Age Int 1Y Foreign Key
(DT_Age)
11 Compensation Rate Int MINBAMTNE NIV AL
ANALUNY
12 Compensation Fund Varchar  N153IHANGGAMNALNY




40

A aa Y o v I Y o v o A A
137197 4.3 13 19US DT _Area GlGlfﬁTWTULﬂ'UGU@iJ”aﬁWUﬂQWNﬂﬁgﬂuﬁﬂﬂN‘WU“ﬂ

oW A A d o a
a1y yoWan ﬂszm‘n AMDHUY

Key & Index
Y
vYoya
1 Code Area Varchar sadinaulsznudinu Primary Key
2 Name Area Varchar  Fodninaiulsznudeny
A aa .. Y o v I 9 o '
M1319N 4.4 115194 DT _Position Gl“lfﬂﬁ‘iﬁﬂ!ﬂﬂ"’llf)i&l'ﬁ@nuﬁui
o W d d o
aav ¥olan szian fAesUe Key & Index
Y
Yoya
1 Code Position Varchar FTHAAWNU Primary Key
2 Name Position Varchar FOAUNU
~ an . Y o v I 9
137190 4.5 M1319U¢ DT _Enterprise Gl‘b’ﬁﬂ?‘iﬁ‘ﬂlﬂ‘ﬂ‘ll@igﬁﬁ'ﬂTH‘]Ji%ﬂfJ‘Uﬂﬁ
o W d d o
aav ¥olaa szian fAesUe Key & Index
Y
vdla
U
1 Code Enterprsie Varchar svaaoulszneums Primary Key
2 Name Enterprise Varchar yoao1ulszneums
~ aa [ 9 o v I 9 a
AITNN 4.6 M1T1NUA DT BusinessType Glf]fﬁ'mi‘ﬂlﬂm]ﬂﬂg}ﬂﬂi&ﬂ‘ﬂﬂ%ﬂﬁ
o_ v d' a d Y o a
a1y yoWan ‘I.Iiglﬂ‘ﬂ‘llﬂgﬁ A5 U Key & Index
1 Code Business Type Varchar sialszannams Primary Key

2 Name Business Type Varchar ¥oU3zIANNINg
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M15199 4.7 M15190A DT_Organ l¥dmsumnudoyasion:
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aay Foilan Uszinndoya A1e5UE Key & Index
1 Code Organ Varchar 0387 Primary Key
2 Name Organ Varchar ooy

{ Aaa o v v
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aey Toilac Usziandoya fesUIe Key & Index
1 Date Date time 72821907 Primary Key
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5 Quarter Varchar lasna
6 Year Varchar 1

1 an ) v I
M13197 4.10 51904 DT_Age Iddmininudoyaiy

o A a d Y o a
a1y yovlan ﬂi?.:!ﬂ‘ﬂ"llﬂgﬁ ABUY Key & Index

1 Age Int 21Y Primary Key

2 AgeRange Varchar ﬂhamq
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M15199 4.11 MT19FINT1 Temp_Data 1Fdm5uinudoyants Iangniienin Excel File

M szian f1esiNy Key & Index
Voya
1 Code Injury Varchar Laﬂlﬁﬂizﬁ VOUNTY Primary Key
2 Datel Date time  SuiiSuiselszausuae
3 Code Position Varchar FTHAMLNU
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5 Sex Varchar LNE
6 Age Int 1Y
7 Code Enterprise Varchar sHaaIulsznoums
8 Name Enterprise Varchar ‘L]ﬂf aaoulsznaums
9 Code Business Type Varchar sralszannims
10 Date Injury Date Time  Jufidszausuasio
11 Code Organ Varchar AL
12 wa Varchar  3WaANav0IMIszausunIg
13 Code Cause Injury Varchar sﬁﬁmm&;miﬂsmuﬁumw
14 ?N Varchar LNe
15 Name Cause Injury Varchar %aﬁ‘umamsﬂsmuﬁumw
16  Medical Varchar 13N INGILIA
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Eﬂ Clear TempData 2INATHINT T
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Vuaoun 2: 1teyan
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LM Import Excel to TempData (ur'le Source v . Y
TWaonaaihgaddoya

Excel aan)

E% IUpdate all related CT_Table
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uApuN 3: SrAndoyasn
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A3 190A
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VuUADUN 4: 1AAYS

E% Clear Duplicate KEY on FT_ALL_Injury v e o
NOUUUVIFAITNUDL
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Lol InsertMew Rec to FT_ALL Imjury

MNA 4.3 MITNTEVIUMTONUDAA AT SQL Server Integration Services (SSIS)
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Aedoyalugiuuy Excel File Taaiiu
: J a A { a
TWddoyamsldansvesgnireinin
a A d A .
Runoaunauny o 1Wa Ao ALL_Injury

2007.x1sx

o 9 Ay v ] Y 1 o Y
uwagam'lmm"lﬂamnm;amqﬂaway‘a

<—1 Twmnihnszuaumsdiuea it ddeya

E1

igndes annsorh U 1Flumsdnsed1a

H v
NNA 4.4 VUADUYDINITI (Extract Transform and Load : ETL)

A v o a A vy
W’m’lllﬂ%1ﬂﬂ1§°ﬂ1ﬂ§3‘ﬂ’mﬂ1iﬂml’ﬂa (Extract Transform and Load : ETL) f17¥

A =}

INT93U® SQL Server Integration Services (SSIS) Tae 1151051 Microsoft SQL Server 2008 R2

Y9 Jga A Y A a a o w v oo ¥ =
W ﬂ“ll’é)yjﬁﬂﬁ%ﬁ?ﬂ’l‘.ﬁ“lJ’ENQﬂ%N‘VILlJﬂNuﬂEN‘I@uVI@Lmu dFinaudsenudian neviua 23

A

- v 4
A9 1 2556 — 2557 ANV 4.5

AMUA 4.5 MINAAINATINVOITOYANIUNTZUIUMNS (Extract Transform and Load : ETL)

% Yo 9 Y 1w 9 v Ao ) ¥
ﬁmmﬂ"lﬂuwaymmqﬂaw’ay,aum WUN ummumaga“lumiwmumﬂ%

Y

N5YgNI a0 IUlsznoun1sNszauduns1e (FT_ALL Injury) 1u3) 2556 nazdl 2557

E2))

9
v

navuauIudoya 61,924 gadoya AININD 4.6
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[ Results | [y Messages

Code Injury Date Injury Code Aea  Code Position Code Enterprise Code Business Type  Code Organ  Code Cause Injury  Sex  Age ~

61910  101257/02545/03  2014-11-12 00:00:00.000 1012 915 1000402088 1616 0700 07 M 16

61911 101257/02546/04  2014-11-07 00:00:00.000 1012 531 1000096467 1301 0123 18 M 32

61912 101257/02547/01  2014-10-03 00:00:00.000 1012 531 1000096467 1301 0651 07 M 20

61913  101257/02548/02  2014-10-09 00:00:00.000 1012 531 1000096467 1301 0541 07 M 38

61914 101257/02545/03  2014-10-03 00:00:00.000 1012 531 1000096467 1301 0652 07 M 51

61915  101257/02550/04  2014-10-02 00:00:00.000 1012 531 1000096467 1301 0121 08 F 41

61916  101257/02551/01  2014-10-14 00:00:00.000 1012 531 1000096467 1301 0121 08 F 45

61917  101257/02552/02  2014-11-11 00:00:00.000 1012 531 1000096467 1301 0522 0 F 45

61918  101257/02553/03  2014-11-0500:00:00.000 1012 31 1000096467 130 0512 04 F 21

61919 101257/02554/04  2014-11-03 00:00:00.000 1012 513 1000081877 1602 0e62 05 F 20

61920  101257/02555/01  2014-10-30 00:00:00.000 1012 824 1000500462 0405 0661 04 M 39

61921  101257/02556/02  2014-10-29 00:00:00.000 1012 4 1000140164 1606 0551 07 M 4

61922  101257/02557/02  2014-11-27 00:00:00.000 1012 522 1000562611 1503 0652 07 M 28

61923  101257/02558/03  2014-10-28 00:00:00.000 1012 513 1000081877 1602 0662 D4 M 18

61924  101257/02555/04  2014-11-06 00:00:00.000 1012 515 1001616481 1616 0522 D4 F 45 w

(@ Query executed successfully. | STUDIO (1050 RTM) | Studio\Studi (54) | master | 00:00:01 | 61924 rows
A 9 v 9
NINN 4.6 ﬂ”lil!ﬂﬂﬂWﬂi?ﬂﬂl@ﬂﬂl’ﬂyjﬂ‘luﬂﬂﬂﬂlﬂyjﬂ
LY Y a Jd Y aa
2. MINAHIZTUUATUUAYUMTAATIZHVBYAHia18Un
Y a J
2.1 M3a319AIV (Club)
I v o Yy a 99 Ja A Y
{I989117158319A10 (Cube) lgtpyamslaanTgninavesaniuilsznoums

A A a v 9 o 9 9 A =
MUNRUNDINUNALUNUIINAAIVDYA TUIU 61,294 FAVDYA AIYLATIIND SQL Server

Analysis Service (SSAS) c?'iq"l,ﬁg%mi@ﬁ"mﬁﬂ%’@ga v0411/514n 53 Microsoft SQL Server 2008
R2 9111311013 7%19 Data Source View éaﬂizﬂauﬁ'wﬁaynnm (Dimension) l@tin U@
dninaulse fudeauiud (DT Area), #6113 (DT Position), UAd01uUsznoun3
(DT_Enterprise), UA1521nNN9n15 (DT BusinessType) UA0187% (DT Organ) HAT UK HN13
UseauduATI0 (DT Causelnjury) 1A32021281 (DT Period) taziife1y (DT Age) Taolimwes

A A 9 [ A o [ . [ ~
NIAINADINTIA (Measure) AD NUIUTINMSYTTaUOUATIY (FT_ALL Injury) A40INN 4.7
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7] DT_Age 7] DT_Enterprise
¢ Age ¥ Code Enterprise
AgeRange Name Enterprise
3 DT_Period = DT_Area
3 D — T T } Code Arez
ol # Code Injury Mame Arss
VAo d =
By o Diate Injury
Manth 7 ey E—
o I:-Dd; Position
i Code Enterprise
Code Business Type
Code Organ
Code Cause Inj
S oo ] DT_Organ
Compensation Rate ¥ Code Organ
o DL Ceslniay Campensation Fund Heamies s ey
{ Code Cause Injury |
Name Cause Injury

T DT_BusinessType ] DT_Pesition
' Code Business Type  Code Position
Mame Business Typs Mame Position

NN 4.7 Data Source View

9 A

gz 9 a 4 I Aa a 4

1AW UAT1IA (Club) vzawsagioyanidlunisdszulranaradnsizy

4 o an " P . 2 9q ¥ A
poulavludnyazviaieiia (Online Analytical Processing : OLP) G]NI’dﬂflfﬂllﬁWﬁﬂLﬂﬁﬂu
. . 9 | Aaas A [ ana o ] Aana an

Y109 (Dimension) lain UatlNiseaudunsie dadwmis Tagoiulszneums dalszon
a Aaa o an [ an an 14 J 1 [
N3 UAedeaz NAaungmslszausunsio NAme Lazlaeg Lazmiyes vaon1NaeIn1in

(Measure) A9 3114518552 AUBUATIH AIMNA 4.8
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Year »
2550 2552 2553 2534 2555 2556 2557 Grand Total
HName Business Type + |Age Range v |Fuiusiams Surusianms| uausens Siusianms s enis SHuaune s Sumusenis SHuiusenis
Bl Asraas 1521 3.00 ¥5.00 386.00 370.00 335.00
22-25 1.00 36.00 556.00 435.00 1,123.00
26-30 2.00 101.00 537.00 591.00 1,331.00
3140 1.00 3.00 219.00 1,377.00 1,133.00 2,733.00
41-50 2,00 4.00 193.00 1,214.00 939.00 2,352.00
51-60 2,00 93.00 497.00 386.00 973.00
61-70 5.00 29,00 20,00 54.00
71-80 1.00 1.00
Total 3.00 15.00 F73.00 4,696.00 3,925.00 9,412.00
B mafidafadsa 15-21 12,00 108.00 98.00 215,00
22-25 13,00 97.00 56.00 172,00
26-30 32.00 167.00 138.00 337.00
31-40 1.00 45.00 383.00 269,00 698.00
41-50 23,00 240.00 130.00 449,00
51-60 6.00 37.00 64.00 157.00
61-70 16.00 .00 25.00
Total 1.00 143.00 1,096.00 814,00 2,054.00
B sudiaus glaeaisasasusd |15-21 7.00 54.00 44.00 105.00
22-25 20.00 78.00 48.00 146,00
26-30 24.00 109.00 116.00 245.00
3140 2,00 47.00 305.00 235.00 533.00
41-50 1.00 3.00 2,00 37.00 225.00 171.00 439.00
51-60 2.00 13.00 93.00 7700 185.00
61-70 1.00 3.00 11,00 10,00 25,00
Total 1.00 3.00 7.00 151.00 &75.00 705.00 1,742.00

A Aa A 4 4
M 4.8 MsUszaanadadneiuuueenlay
= Y3 = 9 an g =T 2
1NN 48 uaaslimudaveyalunareia Auuusziudeyavesinig
[ { a a 1 I a
Uszausuasrenimadntunesnunauny arusudeaziludoyavelszinnnansuag
] as @ A Aa a Y I3 K
¥3901gNUMIUseaVoUATIwNNTTARUABINUNAUNY taadliiudInaveImsseay
w 1 a ] d' o a 1 9 =1
ouas1euAazlszInnams U doudseneumsnmussannimsnoain azimslseau
o ~ =\ %‘, 1= Y AKX I Y =
uUAIBUINNGa Tagazlinaall 2553 — 2557 TagsauualNna 9,412 1o 1Wuau $3lunis
9 aa o = 9 A aa 9 Y v =
ueasHatoyaratelamuTalSunldsudeyaniola lumsadoya lavanvats aanni 4.8
I o 1 ] o
uazdmndesmsadeyaanas lldnnaunsnlsuulaeusduuumsuaawa ldongun
% a d Aaa [ a o a
22 sTVUAHUAYUMTINIZHIYeYanA1ENAMNKHANEIN00INFYZ (Online
Analytical Processing)
MIUAAI518914A28 11U 51N3Y Microsoft Excel 2007 U@ U84 Pivot Table
o Y 9J g’/ 1 9 1 9 a Y] Y a
lumsdnauesieaulddldauns 3 nguldun gusms WvrhawaunesuRunauny
v v
pazdminNUHuRuaunoIURUNALNY MNYNNDIA1 9 JUTHITIFan NI IuNINe
v
o [ o ) ] I o Aa A
yoadninaulsziudenn unvvesmainausenuiwiudeyaiiuaumsl¥ans

9 A a a a 1 = [ A
Qﬂ%N‘UfNﬁﬂTLl‘]Jﬁ%ﬂE’J‘Uﬂﬁ‘l/lL‘UﬂNumﬂﬂ@ﬁnuNuﬂﬂ!mu Tunpagtleuszuna anImn 4.9
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o A v
3. MINMtiNeIVUdYa

Y
Ay A o A

o I3 a 4 <]
QWH?%EJHQHHHfﬂi‘lfl1&ﬁﬁ@ﬂ%@y}aﬁ1ullﬂﬂ%1ﬁfJ\‘l"llfNﬂiﬁW - ?’Hﬂw (CRISP - DM
' F v
Model) %Qﬂi%ﬂ@'ﬂﬁl’)ﬂ 6 VHADU ﬂ\‘lﬁ

3.1 mandnlaifyrimazlenanagsno (Business Understanding)

[

Ya o 1 YR Aw A A ) Y= P = o o )
@3%81@ﬂﬂ1&|1ﬂ1u3 gNLNYIUDN Llaxllﬂﬂﬂkl"l‘ﬂm:ljmﬂﬂﬁﬂﬂﬂ"liwEJ”IﬂiiLlﬂ”Ii‘l“lf

a A a A a a 4 { a
ﬁ‘Vl‘ﬁﬁﬂ%ﬁﬂ‘ﬂ’ﬂﬂﬁﬂ"m‘ﬂigﬂ’f)‘IJﬂﬁﬁLDﬂLQH%Wﬂﬂ@QVJHLQHVI@LLVIM I,Lagflmi”%‘ﬁﬂiy)ﬂ"lﬁlﬂﬂ

a
v o a Y

Y ]
yunudninaulsziudeny won Joyamsldanignasvesaniuilszneumsiindun

a ¥ a 1 a ]
ﬂ@mumu‘nmmuﬁmum%’@uuazmwamuaﬂ Pijll3‘”15‘111?“1]133@318\111!sﬁjﬂlluﬁMT

L]

= g U

9
Usznoumsaaaulalumssansauisznadlszad) 1dnui tazdmuninmsnamslseay

4 [

@ é’ [ cﬂa}/ & o Y J a Y [ =\
DUATIYIUVUUUDYANTI ‘ﬂ)’ﬂ‘ﬂﬂ‘ﬁfﬂﬂﬁE]ﬂ”l'i’llﬂi”l%ﬁiuﬂ”liﬂﬂﬁﬂuﬂﬁﬂixﬁﬂ@u@]iTﬂ nIinuy

a

A A A o @ a ¢ vy o a v 2
ATDIUDNTIUITONINITNYINT DU L!a$3lﬂ§1$ﬂeu’f]11aclﬂWﬂiw']iﬁ'ln']iﬂﬁﬂﬁuclﬂﬂﬂﬁq

u U

autlszanalld nazdaldlumsileanumsdszauduasieldondae

o Y

3.2 Manunladeya (Data Understanding)

[ 9 a

9 o 9 A A D) o a ) o
AIVININITTIVIINVIYANINYIVDINININITUATIECVUBYAAIYNAUANTTIN

A oy Yo R YWY Y v v | & 3 ya A v
MuyadUoya m?%ﬂ%ﬁﬂﬂﬁiNﬂﬁ\i‘U@Hﬁﬂ\iﬂﬁ”I’Jallulﬂ wﬂumagamﬂ%ﬁmaﬂmwmﬁmu

a

a Y

Usgnoumsintuainnesnudunaunulaeslddoyanisldanignitsvesaniu

a

] 9 1
ﬂszﬂmJmsﬁmmmmmamumuwmmu ﬁ'Tuﬂ\‘l"lu‘lJigﬂuﬁQﬂMﬂEQmWMﬁWHﬂiﬁuﬁ 1-12
= ° 9 ) o A Y ) A o v ~
‘IJ 2556 - 2557 NUIAUVBYA 61,924 YAVDYD °1umimmmweya“lwmgamm]mﬂawmga°v1

vy 9y X 1 aa Y A oA . .
"lﬂﬁiﬁﬁllu HAZEIUANTZUIUMSTONLDD 1ae]HnToalD SQL Server Integration Services (SSIS)

49911 51n 51 Microsoft SQL Server 2008 R2 aziiidoyan laeenuildeglugluuuves

a Y

=] . : a {a a
lWdionasa (Excel File) #91lsznoumesdoyamsldanignisvesaniulsznoumsiiintu

a

a o d
MnneauRunauny 1 2557 Siuaudoya 3,636 gadoya w1 lHilu (Data Set) 1Hlumsada

Y
v A

duuuneInTel lasazliznoualeyadoya aeil sHalszaUdUAsIY (Code Injury), Fuil
szauouns1e (Date Injury), siaRuRdnTnauls fudany (Code Area), SHAA MM U
¥R (Code Position), SHAAD1UY52NOUN1T (Code Enterprise), SHAU521ANNINT (Code
Business Type), IH 0387 (Code Organ), iﬁﬁmm@;msﬂszﬁuﬁumm (Code Cause Injury),

INF (Sex), 1Az 91g (Age) AININN 4.12
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A B C D E F G H I J K

1 Code Injury Date Injury Code Area Code Position Code Enterprise Code Business Type Code Organ Code Cause Injury Sex Age

2 100357/00001/01 9/10/2013 0:00 1003 832 1002383501 1402 410 iM 45
3 |100357/00002/01 29/10/2013 0:00 1003 832 1001290437 1402 121 1M 30
4 |100357/00003/01 9/12/2013 0:00 1003 832 1000118681 1402 521 1M 33
5 1100357/00004/01 16/11/2013 0:00 1003 931 1000018741 1301 552 7M 39
6 100357/00005/01 1/12/2013 0:00 1003 931 1000069648 1301 110 iM 48
7 |100357/00006/01 6/12/2013 0:00 1003 931 1000018741 1301 561 7M 36
8 |100357/00007/01  2/12/2013 0:00 1003 931 1000018741 1301 310 4M 44
9 |100357/00008/01 13/10/2013 0:00 1003 931 1000018741 1301 110 iM 40
10 100357/00009/01 10/12/2013 0:00 1003 712 1000087352 1301 700 iM 41
11 100357/00010/02 21/9/2013 0:00 1003 712 1000045269 1301 632 1M 39
12 100357/00011/02 17/5/2013 0:00 1003 931 1000018741 1301 542 5F 49
13 100357/00012/02 19/10/2013 0:00 1003 721 1000125980 1301 410 iM 35
14 100357/00013/02  2/11/2013 0:00 1003 931 1000018741 1301 562 6M 28
15 100357/00014/02 19/11/2013 0:00 1003 931 1000018741 1301 11 8M 30
16 100357/00015/02 1/10/2013 0:00 1003 342 1002713579 1604 122 8M 43
17 100357/00016/02 17/11/2013 0:00 1003 931 1000018741 1301 541 14 M 52
18 100357/00017/02 S5/11/2013 0:00 1003 341 1002178584 1601 122 8F 23
19 100357/00018/03 16/11/2013 0:00 1003 34 1000063305 1601 631 1M 32
20 100357/00019/03  4/12/2013 0:00 1003 931 1001299124 1301 562 4M 58
21 100357/00020/03  3/12/2013 0:00 1003 931 1000018741 1301 651 7M 29
22 100357/00021/03 15/11/2013 0:00 1003 931 1000018741 1301 651 4M 25
23 100357/00022/03  4/12/2013 0:00 1003 712 1001299124 1301 700 4F 34
24 100357/00023/03 10/11/2013 0:00 1003 931 1000018741 1301 110 5M 40
25 100357/00024/03 21/11/2013 0:00 1003 724 1000018741 1301 160 14 M 30
26 100357/00025/03 23/11/2013 0:00 1003 931 1000018741 1301 542 M 30
27 100357/00026/04 26/11/2013 0:00 1003 522 1000689069 1501 54 5M 37
28 100357/00027/04 17/11/2013 0:00 1003 931 1000174492 1301 632 M 38
29 100357/00028/04 21/11/2013 0:00 1003 522 1000336972 1501 551 4M 40
30 100357/00029/04 28/8/2013 0:00 1003 712 1000018741 1301 542 5M 55
31 100357/00030/04 11/11/2013 0:00 1003 522 1000288251 1501 122 7F 38
32|10035?}00031I04 29/8/2013 0:00 1003 723 1000425185 1610 123 18 M 36

{ o = .
i 4.12 JoyannaasdoyaluzlunuveslWadnaa (Excel File)

3.3 MasNURYa (Data Preparation)
o 9 A o Y 4 Y Ay ¥
ihdeyananaasdoyasenulugiuuuvesing Excel Tnodoyan ldvonin

o ' o o a s Y A o A Y Y A Yy ¥ av Aa
ENuliJﬁ”lllﬁﬂLl”lhl']J‘V]”Iﬂ”li’JLf"lﬁW‘i’iﬂ’JEJLT]ﬂuﬂﬂﬁ‘iﬂ1&1’13Jﬂﬂellﬂiquf1llﬂ L‘W’t)i‘]{illﬂﬂﬂﬂﬁ?]i]fﬁ/m
)

Aa A Y o & = 9 . A Y o A
Usgansan ADNINIVUADUNITIATENVDYA (Data Preparation) LW@i%iuﬂTi%TLWN@QﬂJ@Hﬂ

4
aage 11l
Y v . o 9 sy 1A 9 A
3.3.1 n1InAnIadveya (Data Cleaning) ﬂ@ﬂﬁﬂﬂﬂl@uﬁﬁﬂqulﬂﬂqm@\iﬁia
9 Aa a A Y Y Ja A 9 A a a
GU@y'ﬁﬂW@ﬂﬂﬂﬂ@ﬂ Iﬂﬂlﬁ@ﬂﬁl‘]f"ljfluuﬁﬂTiGl“lfﬁVl‘ﬁQﬂﬂT\‘]"U@\‘]ﬁﬂ’luﬂizﬂ’f]'ﬂﬂWi“Vl!ﬂJﬂNuﬂTﬂ

.

Y
NINURUNALUNU ffhuﬂ\ﬂuﬂizﬂuﬁ\iﬂllﬂ?QleIWWL!ﬂiﬁuﬂ 31/ 2557 tazii w191 Data Set

$119 3,636 YAToYA

L4

A P . A ¥ Aq Y a
3.3.2 mstaenveya (Data Selection) Tunisiaentoyanlylunisiniiey

Yo N YA Yy A ° o 7 Yya a v A a a
M’J Elhlﬂl,ﬁ’EJﬂﬁl,Glf"ll’EJiJ”'mfm%Lﬂll11/]1ﬂ1‘i°|/\lEﬂﬂiﬂ!ﬂﬁEl%’ﬁ‘l/l‘ﬁ@lﬂ%N"Uﬂﬂﬁﬂ1uﬂi$ﬂﬂﬂﬂﬁ‘ﬂmﬂlﬁu

D

a & o

2 9 @ 9 A ya = A
MnnouRunauny Taglspadnyazyeigninims1sans sezigudanvazio mun
% % d' 5 o -7 % % &‘ d’ % o 1 d‘
Usgavounsie, Jundszavouasie, @190 UYsEAUTIANVANUN, SHAALHUY, aUN
Yyraoulsznoums, sHanang, siaededy, sHaaurgmslscaudunsie, e azeiy

AR5 4.12



A o Aq Y Yy o %
AT NN 4.12 ﬁ]ﬂ!ﬁﬂymzﬂﬁlcﬁiuﬂﬁﬁﬁN@l’JLL‘U‘UWfﬂﬂﬁm

UsznoumsNilniuaInneanuIUNaINY

Y Y
Yoyamsliansgndrsvesany
Ay
FoUoy ANNHINY
d' QU
Code Injury myndszauounsie

Code Position

FHAMUNUY

Code Enterprise Lﬁ%ﬁﬁﬂﬁﬁﬂWﬂizﬂ@Uﬂﬁ
Code Business Type sHanang

Code Organ V0387

Code Cause Injury sHaa g slszauounsie
Sex INF

Age 21y

Group Age ﬂhqmq

Compensation Rate

A3 AYINIVIALDEANALUNY

Compensation Fund

N5IHINVANALNY

3.3.3 mmﬂm%’aya (Data Transformation)

Y
TuduaounisuilasdoyaldTisunsy Microsoft Excel 2007 Tun1s

=X 9

ulasdoya Hvoyansldanigniuesaniulsznounmsnidnlunosyunaunu I

E1)

= a Yo K 9 o @ 1 [ 1 o 1 ~ [
azmﬂﬂmmﬂu"l‘ﬂmﬂmmmmmﬁmﬂamamsmamsﬂmwmmauazﬂmmmumaaiwu

U Q

] v 1w 1 < 1 4 @
Taeuyan1semsnEIneILIauazaInauny oontilu 3 nauy Lﬁ@ﬁl%}iuﬂTﬁﬁ%}Nﬁ’JLmU
o 2 1 9 (% dsl
WYINTU (Model) FIFIYAANTTINISVYVDIVOYAAIU
9
High ﬁ’f) UNTPAITNHINGIVIALAZATNALNY AILLA 300,000 YN
9
Medium ﬁ’é] i']mimamiﬂmwmmmmzﬂmmmu ANLA 110,000 VN
9
Low ﬁ’é) ﬁﬂ15%18ﬂ15ﬂ‘hﬂwEJT]ﬂaLL'ﬁgﬂW]mL‘V]u AR 45,000 LN

) A< v A Y o A
:.j‘]JLL‘]J‘lJ"lJE]x‘iﬂTiLL’]JﬁQ"IJE]S;l,aV]LﬂuWﬁﬁW‘ﬁ‘ﬂﬁﬁNﬂﬁ (Output) PNATTINN

9 A g o = = 9 [ A
4.13 uazmay‘amﬂuﬂmaﬂymz (Input) 3Jfﬂﬂ’ﬁ$LE]EJWUE]\iﬂﬁ!L‘]Jﬁ\‘iﬂlE]iJﬂﬁﬂ\iﬁﬁNﬂ 4.14
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A v J

= ) {
AT NN 4.13 mmﬂaway’amﬂuwaam

U o a Y d'
paaNHa MosuIe voyangnuias
v
Compensation M3918A1  High = 919M5NEINGILIALAZATNALNY AL
Rate SOV 300,000 VN

! 1 1 1 g‘} A
UASAMAUNU Medium = 91ATNEINIIVIAUDSATNALNU ANLA

110,000 YN

s
Low = 918915 NHINGILIALALAINALUNY ALLA

45,000 LN
2 o
M99 4.14 Maasguanyay
o W w o a A d'
R 25 TG GV 1 T s T AOBUE voyangnuilas
[ 4 aa [ a A [ [ 1
| Compensation ~ HANIAMIAMT  Yes = INReNNaANT lasumSmmenuiaaza
Fund AMINPRY  NAUNY
an [ 1 A A Yo LY 1
No = e luians ldsuamsmmeruianaza
NALNY
2 AgeRange  ¥2401¢ 1=913ENIN 15 - 25

2=9193ENIN 26 — 35
3= 91YTENIN 36 — 45
4=91435NIN 46 — 60

5=01g3¢HIN 61 — 68

ihdeyamsldanignasvesaniuilsznoumsnidnRunesnunaunu duinau
v o g A = v 9 o 9 o
Usziudeaungunnuiuasiui 37 2557 nadedoya $1u9u 3,636 yatoya w1315
o ' J
uasdoyadiaTsunsu Microsoft Excel 2007 udniudindoyalioglugiuuuveslia csv
4 o ) g
(Comma delimited) tWo ldaw1saldarunuTsunsy WEKA 18 uaziirlddidnTasunswy
' o o ' & N a d
WEKA iesiimstiuiinldedlugluuylna ARFF e ldaunsoldlumsimizidoyala

AN 1NN 4.13
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E| Testing (CSV) - Notepad
File Edit Format View Help

@attribute "Code Position® numeric

@attribute 'Code Enterprise’ numeric

@attribute °"Code Business Type' numeric

@attribute °"Code Organ’ numeric

@attribute *Code Cause Injury® numeric

@attribute Sex {M,F}

@attribute Age numeric

@attribute "Age Range’ numeric

@attribute “Compensation Rate” {Low,High,Medium}
@attribute *Compensation Fund® {TRUE,No}
@datal@8357,/00001,/01,832,1002383501,1482,418,1,M,45,3, Low, TRUE
1608357 ,/00882/01,832,1001298437,1462,121,11,M,30,2, Low, TRUE
180357/00003,/01,832,1000118681,1402,521,11,M,33,2, Low, TRUE
180357/00004,/01,931,1000018741,1301,552,7,M,39,3, Low, TRUE
180357/00005,/01,931,1000069648,1301,118,1,M,48,4, Low, TRUE
180357/00006,/61,931,1000018741,1301,561,7,M,36, 3, Low, TRUE
188357 ,/00887 /81,931,10080018741,13601,318,4,M,44, 3, Low, TRUE
160357 /00888,/01,931,1000018741,1361,118,1,M,48, 3, Low, TRUE
180357/00009,/01,712,1000087352,1361,700,1,M,41, 3, Low, TRUE
180357/00010,/02,712,1000045269,1301,632,11,M,39, 3, Low, TRUE
180357/00011,/02,931,10080018741,1301,542,5,F,49,4, Low, No
18@357,/00012,/62,721,10001259808,1301,418,1,M,35, 2, Low, TRUE
160357 /00813/62,931,1000018741,1361,562,6,M,28,2, Low, TRUE
180357/00014,/02,931,1000018741,1301,121,8,M,38, 2, Low, TRUE
180357/00015,/02,342,1002713579,1604,122,8,M,43, 3, Low, TRUE
18@357/00016,/02,931,1000018741,1301,541,14,M,52,4, Low, No
180357/00017,/02,341,1002178584,1601,122,8,F,23,1, Low, TRUE
168357 /00818,/83,341,1000063305,1661,631,11,M,32,2, Low, TRUE
168357 ,/00819,/63,931,1001299124,1361,562,4,M,58,5, Low, TRUE
180357/00020,/03,931,1000018741,1361,651,7,M,29,2, Low, TRUE
1ee357/00021,/03,931,1000018741,1301,651,4,M,25,1, Low, TRUE
18@357/00822,/03,712,1001299124,1301,700,4,F,34,2, Low, TRUE
188357/00023/83,931,1000018741,1301,118,5,M,48, 3, Low, TRUE
168357 ,/00824,/03,724,1000018741,1361,160,14,M,30,2, Low, TRUE
180357/00025,/03,931,1000018741,1301,542,7,M,38,2, Low, TRUE
180357/00026,/04,522,1000689069,1561,541,5,M,37, 3, Low, TRUE
18@357/00027,/04,931,1000174492,1301,632,7,M,38,3, Low, TRUE
180357/00028,/84,522,1000336972,1501,551,4,M,48, 3, Low, TRUE
168357 ,/00829 /04,712 ,1000018741,1361,542,5,M,55,4, Low, TRUE
188357/80038,/84,522,160808288251,1581,122,7,F,38,3,Low, No

i 4.13 YoyanuaslugiuuuvesIild cSV (Comma delimited)

Y J
34 ﬂ15ﬁ%1\1ﬂ3!!‘ﬂ‘ﬂ‘ﬂﬂ1 N3tW (Modeling)

a Y

Y o s qIY ya A
NITAITNNAILVUUNYIINTU Gl‘]f"ll’t]ﬂal.ﬁﬂTii“lfﬁ“Vl‘ﬁﬁﬂ%N"ll’t]\iﬁﬂ1u‘ﬂ'i$ﬂ@‘UﬂTi°Vl

U

=

Y
WARUNDINUNRUNALUNY ?‘hummﬂnﬂummn'gﬂmwumumﬁuﬂ 37 2557 NHIUNT

[

Al

9 Y o o

2 Ao 9 A vy A
aﬂmagaglaau1n1m1 Data Set BINTUIU 3,636 “quﬂ"ll@lluﬁ T@ﬂﬂWilﬁ@ﬂi‘]ﬁUﬂHa 2 LU AD

Ea)))3

gadoyauvUyulutangu (Original Data) 1Az YATOYALUUIANGY (Clustering Data) A28
[ a <R

A awv d [ dy
aN®INY k-means lLaZWﬁﬂVlﬁ}i}'lﬂﬂ'l‘i’Jﬂﬂlﬂuﬂ\‘]u
b4 v J Y ¥ o T
3.4.1 ﬂ7§€T§Nﬁ?!!UUWEI'Iﬂ?ﬂJﬂ?ﬂlfﬂﬂl@gﬁ!!ﬂﬂ?ﬂﬂﬂﬂ@ﬂ

Yo o 9 o J Y 9 (R 1 9
1) Ej')ﬂﬂﬂ']ﬂ']iﬁﬁ']\iﬂ'lllﬂﬂwEJ']ﬂ'iﬂlﬂ?ﬂ?ﬂ‘"ﬂyjﬁllﬂﬂqﬂﬂﬂﬂqu Tﬂﬂ(lslf

gavoYa (Data set) LUV luruNsAREONMAN YU LAz TNsAANAMANYME (Feature

. Y ad . . = 9 Ay 1A o A o
Selection) 7383F Correlation — based Feature Selection mGgﬂmamﬂ”lmmﬁﬂmaaﬂﬂmaﬂymz

U a

AN 1NN 4.14
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J Freprocess T Classify I Cluster T Associate T Select attributes T Visualize ]

[ Open file... J [ Open URL... J [ Open DB... J [ Generate... J Undo [ Edit... J [ Save... J
Filter
[ Choose J|Nune |[ Apply J
Current relation Selected attribute
Relation: Data Tranning (C5V) Attributes: 11 MName: Compensation Rate Type: Nominal
Instances: 3636 Sum of weights: 3636 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
Attributes No. | Label | Count | Weight
1 Low 3507 3507.0
. 2 High 53 53.0
Al J| None || vert || Pattern | 3 Medium 76 76.0
No. | | Name |
1 [ ] Code Injury i
2 [ Code Position N lCiass: Compensation Fund (Nom) |v]l Visualize All
3 [] Code Enterprise

4 [_] Code Business Type
5 (] Code Organ

6 [ | Code Cause Injury
7 [] sex

8[| Age

9 [ | Groun Age

yavoyauuy luruns

@ @

AronAMANYUE

Status

FE
OK Log _W x0

i 4.14 gadoyauuy lusumsAafonauanyme (Feature Selection)
1INNITAARENAMANYUE (Feature Selection) A203F Correlation — based
Feature Selection (CFS) Tag 14 11)5unsy WEKA Wy quanbazNgnaaiaonain 11 1oans
a o A = aa Jd o A 9 @ = [ 9 an
120 1 dotied 6 1oANTUIA AN INA 4.15 naz ldwavpenisAafonauanyme A2e75

Correlation — based Feature Selection A4A15199 4.15
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MNao. || Name
1 || Code Injury
2 || Code Cause Injury
3[ ] Sex ;

4 || Group Age Class: Code Organ (Mum} v“ Visualize All J
5 B Compensation Rate

6 || Compensation
7 || Code Organ

Audnvuzignidon laeds

Correlation — based Feature Selection

izt

Status

il
0K . Log w x0
= v A o Y ax . .
NINN 4.15 MIAA@DNAAUANHUSAIYIT Correlation — based Feature Selection

M5199 4.15 HANMIAAABNAMANEUZAI8S Correlation — based Feature Selection

S nMANH Mo
1 Code Injury RuRdszausuaso
2 Code Cause Injury sHaaungmlszausuny
3 Sex LNe
4 Group Age %3901
5 Compensation Rate MINYATNBINGIVIALASATNALNY

6 Compensation MIIUINIVWAMNALNY
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9 a A 9 ] = v A 14 4
2) ﬂ'l'ii“lfmﬂuﬂlﬁu@ﬂﬂl@ﬂgﬁTﬂﬁ\‘lﬂﬂﬂ'ﬂi%ﬁ'l‘l’]mﬁl?JLL’IJiJiJﬁﬂLaLEJ@iLW@'i
< 1 [ Qdd' [N ] [ = [ an = [ 9
wﬂmau (MLP) 'ﬁ’JﬂJﬂ’U’J‘ﬁ“ﬂthNW‘Hﬂﬁﬂﬂmﬂﬂﬂﬂmﬂ‘Hﬂw HAagITNIIAALDNAUANHIUSAIY
A, J 1 1 (%
7% Correlation — based Feature Selection WﬁﬂﬁWMﬂ'ﬁﬂ!iﬁjﬂM’JmQﬂﬁj 94 (Accuracy) (N1N1

$ouaz 99.67 AZUAIANUAAIAAADU (RMSE) 111111 0.0412 AN NN 4.16

[ Preprocess T Classify T Cluster T Associate T Select attributes T Visualize }
Classifier

| Choose J|Mu|[i|ayerPerceplrnn -LO3-M02-N500-¥0-50-E20-Ha

Test options Classifier output
() Use training set Lot
L_J e Node 2 :
() Supplied test set Set
® Cross-validation Folds | 10 Time taken to build model: 4.12 seconds
(J Percentage split 66 === Stratified cross-validation ===
=== Summary ===
| More options... |
Correctly Classified Instances 3624 99.67 %
Incorrectly Classified Instances 12 8.33 %
{ {Nom) Compensation Rate k J Kappa statistic 0.9522
Mean absolute error 0.0034
5 p— Root mean squared error 0.0412
tart ail i Relative absolute error 7.3413 %
Result list (right-click for options) Root relative squared error 27.1775 %
Total Number of Instances 3636
17:43:12 - trees 48 === Detailed Accuracy By Class ==
17:50:11 - bayes.NaiveBayes
17:53:13 - functions.MultilayerPerceptron TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
8.998 0.047 0.998 0.998 ©8.998 0.952 0.997 1.000 Low
1.000 0.000 1.000 1.000 1.000 1. 000 1.000 1.000 High
8.921 8.0a2 8.921 0.921 8.921 0.919 0.995 0.966 Med ium
Welghted Avg. ©8.997 0.045 08.997 ©.997 ©8.997 0.952 ©.997 ©8.999
=== Confusion Matrix === ~
a b ¢ < classified as
3501 [} 6 | a = Low
@ 53 8| b =High
[ [ € = Medium
154
v

Status

0K Log w. x0

A 9 a (] = v A 4 -
NN 4.16 #aveInN1s 1smaialaseiiedseamneunuuiafawosimesiasou (MLP)

Y 9 1Y U
ﬂjﬂijﬂm@u“allﬂﬂquﬂﬂﬂqy



@ MNeural Netwark

Code Position

ST .

\ l gy Low
Code VW{IV \ 7

ROp 4‘0‘?{/\ \‘.*.

X YR
. 7 £
o ) M\

Code T‘&E‘E‘:ﬁ"&‘ - . A ] High
Code Cause Inju F“?{‘%ﬁ:"//- ‘, "’
S i
/lli \ ﬁ L Medium

2°
Croup Age "

mMedical

Controls

A A ' a v a ¢ ¢ o
NN 4.17 maila laseedssaninenuuuiafawe simosiddasou (MLP)

19
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9 a ) A 9 o 4 .
3) mﬂ%mﬂuﬂmimmmwayamsmuummmw (Naive Bayes)

1 [ Qdd‘ [N 1Y A [ an 1Y A [ 9 ax .
’i?lllﬂ‘]J”J‘ﬁ“VlhliJWWHﬂT’iﬂﬂLﬁﬁ]ﬂﬂﬂ‘lﬁﬂHmz HagITNINAADNAMUANYMUEAIIT Correlation —

o 1 v W
based Feature Selection HAN13WYINT B 1HAIAUYNAD (Accuracy) 1N U500 94.63 1Azl

AMANUAAIAAADY (RMSE) (MA1 0.1748 HININN 4.18

{ Preprocess T Classify T Cluster T Associate T Select artributes T Visualize

Classifier

l Choose J|NaiveBayes

Test options

Classifier output

() Use training set
() Supplied test set Set
(®) Cross-validation Folds 10

(_) Percentage split 66

[ More options...

l (Nom) Compensation Rate

Start Stop

Result list (right-click for options)

17:43:12 - trees J48
17:50:11 - bayes.NaiveBayes

Time taken to build model: 0.84 seconds

=== Stratified cross-validation ===

=== Summary ===

Correctly Classified Instances 3441 94.637 %
Incorrectly Classified Instances 195 5.363 %
Kappa statistic @8.549

Mean absolute error 8.0492

Root mean squared error 08.1748

Relative absolute error 106.1427 %

Root relative squared error 115.2404 %

Total Mumber of Instances 3636

=== Detailed Accuracy By Class ===

8.945 8.008 1.000 0.945 8.972
1.008 0.004 8.779 1.000 8.876
8.961 8.051 @.289 0.961 8.444
Weighted Avg. @.946 @.001 0.982 ©.946 @.959

=== Confusion Matrix ===

a b ¢ = classified as
3315 12 180 | a = Low

® 53 @| b =High

[} LS ¢ = Medium

TP Rate FP Rate Precision Recall F-Measure MCC

0.616
0.881
0.512
0.618

ROC Area PRC Area

©.998
1.000
0.980
©0.998

1.000
1.000
0.350
0.986

Class
Low
High
Medium

<

Status

OK

e

{ a o 4 [ Y] 1
INA 4.18 Nammmﬂ%mﬂuﬂmimuummumﬂ (Naive Bayes) ﬁ?ﬂijﬂ"ﬁj’f}u“mmﬂquﬂﬂﬂ@i\l
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4) m3ldmaiiadulddadule (Decision Tree) A180an3 NV J48

@ d 1 v A { [N @ @ A @
lumsadredmuuneinsal s2unu3s7 ludunisram@enguanyae uagisnisnam@on

[ a o 1
AMANYUY A2075 Correlation — based Feature Selection HAN1TWEINTH 1R AIANYNAO

(Accuracy) tnUSo8ag 100 azliAANNAAIAAADY (RMSE) (NN 0 AININA 4.19

[ Preprocess T Classify T Cluster T Associate T Select attributes T Visualize ]

Classifier

| Choose J‘HB -C0.25 M2

Test options

Classifier output

() Use training set
() Supplied test set Set
(®) Cross-validation Folds 10

() Percentage split 66

[ More options...

l (Num) Group Age

Start Stop

Result list (right-click for options)

17:43:12 - trees.J48

Time taken to build model: 8.87 seconds

=== Stratified cross-validation ===
=== Summary ===

Correctly Classified Instances

Incorrectly Classified Instances
Kappa statistic 1
Mean absolute error ]
Root mean squared error @
Relative absolute error a
Root relative squared error ]
Total Mumber of Instances 3636

o dP

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall

1.000 @.000 1.808 1.000
1.000 @.000 1.000 1.000
1.000 @.000 1.000 1.000
Weighted Avg. 1.008 @.e00 1.608 1.000

=== Confusion Matrix ===

a b ¢ < classified as
3507 @ e | a = Low

® 53 @8 | b = High

@ 8 76 | ¢ = Medium

180

%

F-Measure MCC

1.600
1l.000
1.000
1.008

1.000
1.000
1.000
1.000

ROC Area

1.008
1.000
1.000
1.008

a
-
™~

PRC Area Class

1.000 Low

1.000 High

1.000 Medium

1.000

4
v

Status

0K

a

Log _‘. x0

= ) A v Yo Yo A= P ) 5y '
NINAN 4.19 Wﬂslli’Nﬂ151%“/]‘?11!ﬂ@]ullmﬁﬂﬁuslﬂiﬂﬂsl%ﬂaﬂﬁlﬁflll J48 ﬂ?ﬂﬁljﬂﬂ]f’]u“allﬂﬂquﬂﬂﬂqm
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wazludauvesngmsnensali l§annsneiuelddn nsdiiigniradng
Snpmeunaliifu 45,000 szeglunasiinis Fansidonesmunaunud wingniraudnm
SOMINETNARALA 45,001 — 110,000 %aéiumm%‘ﬁma“l%’?m%;ﬁﬂﬂmnu‘nmmuﬂmﬂmq
waggnraudnArsnEImneInIanINnd1 110,000 wzfinrmndsagelums1dandinneanu

NAUNY AININN 4.20

o ~
<= 45000 > 45000
7 T~
- ~
e T
<= 110000 > 110000
- ™~

" -

a

A a v 9 o W Y o a =
NINN 4.20 l%ﬂuﬂ@]u"lll@ﬂﬁu(lﬂ (Decision Tree) A8DANDINY J48



———

=HNo ="es
e *
==1103 = 1103
e g

=M =F ==
<=1001235341 = 1001255541 <=421 =421
e o i

==1502 » 1502
==421 :-421

d‘ a 9 Yo Aa .. 9 3 Aa R
NN 4.21 L“I/Iﬂuﬂﬁu"lllﬂﬂﬁuﬁl% (Decision Tree) AYUDANDINY J48

S9
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Y v/ (5% Y Ad’U ’
3.4.2 MI@TNAMUUNGINTUILYAYDYaNInNgN

1) msldmatamiiosdoyalunsiangudeya (Clustering Data) 429
) <

o a =R k4 [ A A o 1 9 9 o
0NDINY k-means a2 1dsunsu WEKA A3019WN 4.22 LW@ﬂﬂﬂquﬂlﬂmaﬂi%iuﬂﬁﬁiﬁﬁﬁ

Rl

4 Y o U U o g VA FY, ] [ 9
UUUYWIINITU Iﬂﬂulﬂﬂ"muﬂﬂ"l Num Cluster 3¥¥IN 2 -5 mgﬂum‘ﬂiﬂummmﬂqmmg,awa

v
=

14 A1913190 4.16

{ Preprocess T Classify T Cluster T Associate T Select attributes T Visualize ]
Clusterer

Choose | SimpleKMeans -init 0 -max-candidates 100 -periodic-pruning 10000 -min-density 2.0 -t1 -1.25 <12 -1.0 -N 3 -A"weka.core. EuclideanDistance -R first-last' -1 5

Cluster mode ~ Clusterer output 1
() Use training set CUUE LauseE LIjury 1 roeuun LLrrRd-=] ¥ 1000 L AT 2
Sex -
() Supplied test set Group Age 2.4321 2.7892 2.0846 2.4074
Medical 11161.7826 12176.4613 11383.9287 10978.1851

() Percentage split
(® Classes to clusters evaluation
‘ {Nom) Compensation Rate vJ

] Store clusters for visualization Time taken to build model (full training data) : @.14 seconds

=== Model and evaluation on training set ===

l i e J Clustered Instances
Start [} 465 ( 13%) '
. ) ; 1 272 ( 7%) A1 Incorrectly Clustered Instances
Result list (right-click for options) . 2 2899 ( 80%)

Yo vy o '
17:56:55 - SimpleKMeans Gl“]ﬂﬂﬂqiﬂlﬂllqﬁﬂﬂﬂﬂqil

Class attribute: Compensation Rate
| Classes to Clusters:

a 1 2 =—- assigned to cluster
447 263 2797 | Low
6 6 41 | High
| 12 3 61 | Medium
|
Cluster @ <-- Medium
‘Elus(er 1 <== High
‘CLuster 2 <— Low

Incorrectly clustered instances : 821.0 22,5798 %

\
J =< - Y T

Status

oK | Log w x0

2 422 M3vanguyeya (Clustering Data) A288an03 71 k-means

~ o "y Yy o a=
AT NN 4.16 Waﬂ]ﬁﬂﬂﬂquﬂlﬂ%}aﬂ]ﬂ@aﬂ@ﬁ%ﬂ k-means

A Num Cluster Class Incorrectly Clustered Instances
1 2 2 44.77%
2 3 3 22.57%
3 4 4 43.70%

4 5 5 66.96%
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NMT10 4.16 tloN TN NUAANAIA TUNTTIUNNGN (Incorrectly
Clustered Instances: ICI) W31 n158munngu Iaol9a1 Num Cluster 191171 3 TA1A210
Aanatalumsiwundoyaiosnga miny 22.57% uazihan lauiinismsiuunngs

doya’la 3 ngu Taewad lannnsdanguioya (Clustering Data) AN INN 4.23

E=1) Weka Clusterer Visualize: 15:15:55 - SimpleKMeans (Data Tranning2 (C5V)) = =
l)(: Compensation Rate (Mom) |'J [Y: Cluster (Mom) |']
lCoIour: Cluster (Mom) |'] [Seledlnstance |']

Reset l Clear Jl Open Jl Save J

Jitter o

Plot: Data Tranning2 {CSV)_clustered
-

R

. s L W
°df o © - PR Bt [
e oo Erddbd BRI
g o
SRR FER RN
il E®E
] e I
: ¢ " et
u x x ST Il 1111011 11 T
. < M I
. Wil o1 :
1 %} E g
{ ¢
v § i
Ed
o UDI rg(wl
Medium e
High v
Class colour
F . ]
cluster0 clusterl clusterZ

A AN Y Y v9 .
NINN 4.23 Nﬁ‘l/lllﬂﬁnﬂﬂﬁﬁ]ﬂﬂq&l"llﬂﬁal,ﬁ (Clustering Data)

° V9 AN YA A o Y Y
Wﬁﬂ'liﬂ'llﬂ!ﬂﬂ@ﬂ“ll@y’ﬁﬂulﬂﬂ@ Cluster0 HIUIUVDYA 322 YAUDY R Clusterl

Himaudoya 415 gadoya ez Cluster2 IS mIuToYa 2,899 yAd 010

U
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9 a A Y ] =\ v Aa 14 4
2) msldmatiamilosdoyalasevielszarmiounuuiaaawesmes
< 9 @ < 9 Y (% 1 .
wilason (MLP) lunisadredanpuneinsaialegadoyatuudangu (Clustering Data)
1 v A d' T [ A [ an d' 1 [ A [ 9 an
s2wn U350 lddumsdaidengudanyasy nagITNMIuNIsAAEeNUANYNZA207T
o ' 1w
Correlation — based Feature Selection HAN13WeIN5 a1 1HAINIUYNADY (Accuracy) IMIND30oAz

73.81 HazlAANUAAANADY (RMSE) 11101 0.4359 @AW 4.24

[ Preprocess T Classify T Cluster T Associate T Select attributes T Visualize }
Classifier

| Choose J|Mu|[i|ayerPerceplrnn -LO3-M02-N500-¥0-50-E20-Ha

Test options Classifier output
() Use training set Lot
k‘_J e Node 2 :
() Supplied test set
® Cross-validation Folds | 10 Time taken to build model: 4.12 seconds
(L Percentage split b === Stratified cross-validation ===
_ === Summary ===
| More options... |
Correctly Classified Instances 3624 99.67 %
Incorrectly Classified Instances 12 8.33 %
{ {Nom) Compensation Rate k J Kappa statistic 0.9522
Mean absolute error 0.0034
- Root mean squared error 0.0412
Ll ail i Relative absolute error 7.3413 %
Result list (right-click for options) Root relative squared error 27.1775 %
Total Number of Instances 3636
17:43:12 - trees 48 === Detailed Accuracy By Class ==
17:50:11 - bayes.NaiveBayes
17:53:13 - functions.MultilayerPerceptron TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
©8.998 0.047 0.998 ©.908 ©8.998 0.952 0.997 1.000 Low
1.000 0.000 1.000 1.000 1.000 1. 000 1.000 1.000 High
08.921 8.0a2 08.921 0.921 8.921 0.919 0.995 0.966 Med ium
Welghted Avg. ©8.997 0.045 0.997 ©.997 ©8.997 0.952 ©.997 ©8.999
=== Confusion Matrix === ~

a b ¢ = classified as
3501 [} 6 | a = Low

@ 53 @ | b= High

6 [ | € = Medium

Status

0K Log ‘W‘ x0

A 9 a [] = v A 4 -
NN 4.24 #avesn s lsmaialaseiiedsearmneunuuiafawasimessiasou (MLP)

MegadoyaLLUIANGY
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9 a A 9 1 = ° 4
3) ﬂ"liﬁl‘h'mﬂuﬂmuﬂx‘l“llﬂll“ﬁTﬂ’i\‘lﬁll"lfl‘ﬂizﬁWImEJiJﬂﬁ%"ILLuﬂLL‘]J‘]JL‘]JEJ

@ t4 @ ' 1 @
(Naive Bayes) °1umsﬁ%’wmgmuwmﬂsmﬁawﬂ%gmmmﬂﬂqu (Clustering Data) 3941175

~ (BN} v A [ Aam A 1 v A [ 9 ad .
VlhliJW']uﬂ'liﬂﬂlaﬂﬂﬂﬂmﬂ‘Hﬂw HAZITNNIUNTARAQDNAUANYAUEAIYIDT Correlation — based

. g Y 1 £y ' v 9 A
Feature Selection Wﬁﬂ']iWU”lﬂiﬂ!iWﬂ']ﬂ'ﬂilQﬂﬁ@\? (Accuracy) ININUIDIAS 94.00 LASUA

ANUAAIANADY (RMSE) IM1H1 0.1858 AaNINN 4.25

_Preprucess Classify | Cluster | Associate | Select altributes | Visualize

Classifier

| choose J|.J4H SCO2E-M2

Test options

Classifier output

() Use training set
() Supplied test set Set
(®) Cross-validation Folds 10

(_) Percentage split % 66

l More options.

I{ (Nom) Compensation Rate

Start

Result list (right-click for options)

Stop

10:33:04 - bayes.MNaiveBayes

10:34:19 - functions.MultilayerPerceptron
11:03:41 - trees. 148

=== Stratified cress-validation ===

=== Summary ===

Correctly Classified Instances 3418
Incorrectly Classified Instances 21g

Kappa statistic 0.51€9
Mean absolute error 0.0608
Root mean squared error 0.1858
Relative absolute error 131.0378 %
Root relative squared error 122.4747 %
Total Number of Instances 3636

=== Detailed Accuracy By Class =—

TP Rate FP Rate Precision Recall
0.340 0.000 1.000 0.340
1.000 0.007 0.888 1.000
0.521 0.054 0.265 0.921
Weighted Awg. 0.5940 0.001 0.980 0.940

== Confusion Matriz —

94.0044 %
5.9956 %

F-Measure
0.963
0.815
0.412
0.955

MCC

0.536
0.827
0.478
0.537

T

ROC Area FPRC RArea Class

0.993 1.000 Low
1.000 1.000 High
0.978 0.333 Medium
0.9938 0.986

?

a b c <-- classified as
3295 1g 154 | a = Low
1] 53 (] b = High
a [ 70 | c = Medium
Status
0K

IEIR

! a ° 4 1% 1
ﬂ'lW‘ﬁ 4.25 wams“l%lmmmimuummumﬂ (Naive Bayes) ﬁ?ﬂ‘ijﬂ%@gﬁl!ﬂﬂ%ﬂﬂ@ﬂ
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4) msldmaiiaduldaadule (Decision Tree) A280anDI NN J48

i
[ U

(2 J . J [ T
TumsadedmuuneInsaialeyadoyanuuIangy (Clustering Data) 520AUIS N luA1UNS
AARONAMANYAE LAZITAIUNIAANIDNABANHUZAIY Correlation — base Feature Selection

t4 v Y J 4
HAN1INEINTAl 1HAIAIUYNADY (Accuracy) 1M1 U5 0EAZ 100 HAZTAIANARIANADY

(RMSE) 191171 0 947NN 4.26

(+] Weka Explorer = B
[ Preprocess T Classify I Cluster TAssocwate T Select attributes I Visualize }
Classifier §
Choose |J48-C025-M 2
Test options Classifier output g L
() Use training set ] 1 y
L . === Stratified cross-validation === r
(_) Supplied test set === Summary ===
(® Cross-validation Folds 10 .
Correctly Classified Instances 3636 100 %
() Percentage split Incorrectly Classified Instances 0 0 3
Kappa statistic 1
| Wore options... | Mean absolute error ]
Root mean squared error a
— Belative absolute error 1} %
‘ (Nom) Compensation Rate ./ Root relative squared error [1] %
Total Fumber of Instancea 3638
Start |
=== Detailed Accuracy By Clasz ==
Result list (right-click for options)
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Rrea Class
10:33:04 - bayes NaiveBayes 1.000  0.000  1.000 1.000  1.000 1.000  1.000 1.000 Low
10:34:19 - functions. MultilayerPerceptron 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 High
11-03:41 - trees J48 1.000  0.000  1.000 1.000  1.000 1.000  1.000 1.000 Medium
Weighted Avg. 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000
| — Confusion Matrix =
a b ¢ <—— classified a3
3507 0 0 a = Low
=753 0| b = High K
00 761 c=VNedim =

Status . A — -, — —— = ey [N _

0K ) Log Wxn

A D] A 9 Yo a Y o A= Y D) o '
NINN 4.26 Naﬂ”liﬁl‘b'nﬂﬂuﬂ@]uulll@]ﬂﬁu‘lﬁ]ﬂjﬂﬂﬂﬂ'f)ﬁ‘i/lll J48 mwmayjmmmsﬂﬂqn
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3.5 UszifiunnugnieansenumiuivesduUNENIl
v o Jdy v re 4 ..

3.5.1 nsasdmuunennsalneyatoyauvy1isangy (Original Data)
NAMINATDVUTZANT MNA7T K-fold Cross Validation Iagfinuaal K

Y < d an Aq Y1 1 o v T 9 I 1 )
My 10 Fuudsnisnldainnuuiug dremsutiateyaseniiu 10 41 Taguisveya

9 J I 1 @ 1 9 [ [ A 9 9 o

MIasedmuuIlu 9 @y tazgdImaaey 1 @y uaraaudualasudeyalumsaieduy
4 A, [ ] % o
wensaiaznaaoy Iaeldi5n5ian1AINYNABY (Accuracy) 91NNTH3 WAMUDNOINT O]

ansadmuaa laan

Accuracy = TotalNumberoflns tan ces 100

CorrectyClassifiedIns tan ce

HAZAITINNADIVOIAINAAIAIAADY (Root Mean Square Error: RMSE)

ansomulu 1aan

RMSE = \/%21: (v, -v,f

a A @ o I v Aa
Waﬂﬂﬁ@ﬂﬂﬁﬁﬁﬂ‘ﬁﬂ1W@nllUUfni“WEﬂﬂﬁﬂ!Iﬂi\‘]"’llWSﬂigﬁWﬂlﬁﬂNuUUﬂJaﬂlﬁ
4 J 3 9 @ J 9 9 "o J ..
wosmessasou (MLP) Glumiﬁiwmuuuwmﬂimmweymmu"lmmqu (Original Data)

A A (BN} = [ a1 = o Y .
i’Jllﬂ'iJ'J‘ﬁ‘VlllllNWHﬂ]iﬂﬂLa@ﬂﬂmaﬂBmg HAZITAIUNITAALADNAUANHUSAIY Correlation —

based Feature Selection 99115197 4.17

A [ a a 9 a [} = v A 14 4
AT NN 4.17 wan15iadseaninmlaeldmatialassvielseamnendadiawesimes

< B 1
iilasou (MLP) droyadeyauuy lidangu

Root Mean
Feature Selection Precision Recall Accuracy
Square Error
Original 0.997 0.997 99.67 0.4385

Correlation — based
0.930 0.959 95.92 0.1653
Feature Selection
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a a o C4 o J
HaNAFOUYTEANTNMNAWLLUMTWEINTANITTUUALDVLLE (Naive Bayes)
9

@ t4 1o J 1 [ { [
Tumsadamuuweinssidredoyanunlisangu (Original Data) SuAUATN Tk U3

AADoNAMANYME LA IDHIUNIAAIADNAMANHULAE Correlation — based Feature Selection

A9915197 4.18

A o a A 9 a A 9 o 4 .
M3 1N 4.18 Naﬂ"li’Jﬂ‘]JSxﬁ%‘ﬁﬂﬁ/‘liﬂﬂi%mﬂuﬂmmi’N"Ui’JHﬁﬂ"Iiil”llLl!ﬂLL‘]J‘]JL']_IEJ (Naive Bayes)

Y 9 B 1
ﬂ?fl“ljﬂm@i;!ﬁl!‘ll‘llhlﬂﬁlﬂﬂQN

Root Mean
Feature Selection Precision Recall Accuracy
Square Error
Original 0.982 0.946 94.63 0.1748

Correlation — based
0.964 0.995 95.92 0.1653

Feature Selection

a a @ o v A
N@‘V]ﬂﬁi’]‘].lﬂi%ﬁ‘ﬂ‘ﬁﬂ”lW@]’JuU']Jﬂ"ISWEJ"Iﬂiﬂ!@%}u]lﬁ)ﬁﬂﬁuiil (Decision Tree)

[ a KR

(% 4 [ Y] 1 1 Y]
Mevanos iy 148 Tumsadudnuunensaisiedoyanuy lisangu (Original Data) 52011

ax A (BN v A [ a1 v A (% Y .
TJ‘HTI"IJJN”Iuﬂ”ISﬂﬂm@ﬂﬂmﬁﬂBmg HAZITAIUNITAALADNAUANHUSAIY Correlation — based

Feature Selection #4§113197 4.19

a

A15190 4.19 mamstalszansnmlaeldnaiiamilosoyadu lidadule Tasldoanes iy

148 egadoyauuy luvangu

Root Mean
Feature Selection Precision Recall Accuracy
Square Error
Original 1.000 1.000 100 0

Correlation — based
0.930 0.965 96.45 0.1517

Feature Selection
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MANaNIINAdeulTEANTNINA2183T 10 fold Cross-Validation WLI1N1T

° 9 A v as v A @ . 9 a 9 Yo a
muuﬂﬂley’aw"lummﬁmiﬂmaeﬂﬂmaﬂymz (Feature Selection) Iﬂﬂl“ﬁmﬂuﬂﬁuquﬁﬂﬁuﬁlﬂ

(Decision Tree) A289an03 Ny J48 TnAANNgNAB Mnuiesaz 100 FalnanugnAsags

Y A Yy A VoY & Y
uaﬂwmmmmmmaauuawqw (Root Mean Squared Error) iN1AUIDYAL 0 G]NGlfViWﬁﬂTi

I J 1 ~ v Aa 4 J 3 a
wensaiandlaseuielseanmennyuiaaawesimesislasou (MLP) agmauanig

o 4 v !
WUNLUULLEY (Naive Bayes) AIR15197 4.20

~ = Aa A @ Jd Y 9 [KY] [
AT NN 4.20 ﬂ?illﬁﬂ‘ﬂmﬂ‘ﬂﬂizﬁ‘ﬂ‘ﬁﬂ”IW?’I’JLL‘]J‘]JWEJ]ﬂiﬂ!ﬂ’JEl“ljﬂ%ﬂi;l}ﬁu’U”U]liJﬁ]ﬂﬂqu

Root Mean
Algorithm Feature Selection Precision Recall Accuracy
Square Error
Original 0.997 0.997 99.67 0.0412
MLP Correlation — based
0.997 0.997 99.67 0.0412
Feature Selection
Original 0.982 0.946 94.63 0.1748
Naive Bayes  Correlation — based
0.964 0.995 95.92 0.1653
Feature Selection
Original 1.000 1.000 100 0
J48 Correlation — based
0.930 0.965 96.45 0.1517

Feature Selection
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= a a o J y 17 LK% '
ni'l‘N!‘l.l%tlU!ﬂﬂﬂﬂi%ﬁ"ﬂﬁﬂ1“ﬂ0!lﬂﬂﬂﬂ1ﬂii\!ﬂ')ﬂ’gﬂﬂlﬂyﬂ!!ﬂﬂllui]ﬂﬂqu

B Original H Correlation —based Feature Selection

MLP Naive Bayes JA8

A = a A ( <Y Y 1o 1
NN 4.27 ﬂi'l%ll‘]ﬁfmmEJ‘]J‘]Ji$’dTI‘ﬁﬂ'lWﬁ’JLL‘]J‘]J‘WEJ'IﬂSmﬂlﬂijﬂﬂl@y‘almﬂqhﬂﬂﬂqu
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