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Abstract

The objectives of this research were as follows: (1) to develop a model to predict the
behavior of debtors in borrowing money of the National Health Security Office (NHSO); (2) to
evaluate the accuracy of the model and (3) to develop an application of the prediction model to
facilitate users of the system. Research methodology consisted of following step. 1) To analyze
requirement of the current system- debtor system of NHSO. 2) To develop the predictive of debtor
behavior in borrowing money of NHSO using classification method with WEKA (Waikato
Environment for Knowledge Analysis) choosing the most accurate algorithm from three algorithms
among Naive Bayes, Sequential Minimal Optimization (Support Vector Machine) (SMO (SVM))
and J48 (C4.5).

Dataset for prediction drawn from NHSO data between year 2005 to year 2016
separated into two groups as of 4,000 records for training dataset and 2,230 records for testing
dataset. 3) To evaluate the accuracy of the model based on confusion matrix using Precision, Recall,
F-Measure and RMSE.4)To develop the application of the prediction model via intranet of NHSO
was developed. PHP programming language was used for website development and MySQL was
used for database management system.

The results showed that the most accurate algorithm was J48 (C4.5) with Precision of
0.599, Recall of 0.516, F-Measure of 0.555 and RMSE of 0.2602. Research recommendations were
as follows: to develop the application to support more platforms connected with mobile devices
and to integrate the application of the prediction model with other systems of NHSO.

Keywords: Data Mining, Debtor, NHSO, Classification, CRISP-DM
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P(ANB) = P(AIB) x P(B) = P(BIA) x P(A)
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P(A)

MNAN 2.5 AUNIVOINGYT Bayes Theorem

N http://dataminingtrend.com/2014/naive-bayes
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{ivrvv v+~

MWA 3.1 HIOILUVATAUNS (SAP R/3 System)

v = v
3.3 MIIUAIYNVDYA
= 9 A =) 9 A a 1 9 @
NS ENTOYA ABNITIATENTOYANITINIIUNATBINIBUYBIT NI
NandszNugUNINLENIXIAVDIYAaINIMeTud1iIinUNogaIUNa1990NVIINTL VY
ATAUINA (SAP R/3 System) FI-AR 5181unzieugnyliquay Iasiisgazipenaail

3.3.1 Anwdeya AvANY1INTOYANITTNITUNATOINIBVOIYADINT VI

DY

e

2

duinnurandsenuguamuvand awathulssum 2548 auda Teaulszunm 2559 Tag

Y
M3 1490ya9 sz VUAITAUINA (SAP R/3 System) FI-AR 51891unz i Hougnuilquiy aanim

v
=

A o 9 L a =) 2 ] 1= =
N 3.2 mm’mmayagﬂwmmﬂuwmawmammmmgmﬂwﬂizmm 2548 3UMN

= o g’} tg’ = = % d'
tuseana 2559 S1uaUNITY 6,570 ISIUIU T1YASIDIAANNTINN 3.2
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5 st Edit Goto Views Setings System Help
& FdH @& DHRE 0o BE @

4% -

T

&FF BE% @ O STR_ATin 8 A

ardnaundndszAuauninweiozng

vziflsunuaaniiiudu

A... | @us | @l v | owagand 1A 1 | wawfanatsfiy usturiwue | 5. Sa-ana @nan = groudu |

196 com 121/55 E10017 06.01.2012 1400000152 25.01.2012 0 wioudl Sewnd C4 dvlnudwnd . 70,000.00

197 ocam | 168/55 E10017 23.01.2012 1400000206 09.02.2012 0 wwWud feud C4 dmiauSmii . 55,000.00 & 1600000251
198 oca  278/55 E10017 02.03.2012 1400000332 21.03.2012 0 wiowWud® feuwd C4 dmubnnd . 50,000.00 & 1600000380
199 co@  394/55 E10017 05.04.2012 1400000463 25.04.2012 0 wwWWuis Sauu® C4 dinuiwisd 50,000.00 & 1600000506
200 gom  465/55 E10017 11.05.2012 1400000537 29.05.2012 0 wwWu3 Teusd C.4 dmanuiwd | 50,000.00 & 1600000586
201 com | 5602-0004 E10017  01.10.2012 1400000004 16.10.2012 0 wiWudl Teusd C4 dauini . 60,000.00 & 1600000063
202 go@  56-02-0059 E10017  02.11.2012 1400000067 20.11.2012 0 wwWud Smnf €4 dvilaufwd 60,000.00 & 1600000179
202 oc@ 56020145 E10017 30.11.2012 1400000169 18.12.2012 0 wowuds Seuss C4 dvlnuis 60,000.00 & 1600000256
204 gom  56-02-0208 E10017  04.01.2013 1400000245 22.01.2013 0 wiedudd Sewd C4 dinuwmd 45,000.00 = 1600000351
205 oo@ 56-02-0393 EI0017 01.03.2013 1400000454 26.03.2013 0 WIOWLAT Teuyd C.4 dwinuiwis | 45,000.00 5 1600000602
206 oc@ 56-02-0487 E10017 25.03.2013 1400000567 09.04.2013 0 wowudl Teul C4 dranubimi . 45,000.00 5 1600000639
207 oc@ 56020511 EI0017  09.04.2013 1400000584 26.04.2013 0 wWWud feuud C4 dmaudmd | 45,000.00 5 1600000720
208 oc@ 56021026 EI0017  02.09.2013 1400001180 23.09.2013 0 wwwuds feud C4 dvinufwini 75,000.00 5 1600001322
209 gom  57-02-0193 E10017 29.11.2013 1400000215 24.12.2013 13  wwAuds Fauud C4 dvlnuinmd 90,000.00 | 5 1600000333
210 gom  57-02-0316 E10017  22.01.2014 1400000361 17.02.2014 39 wwAudl fauwi C4 dilnulwind 65,000.00 = 1600000512
211 com | 9/51 E10018 05.10.2007 1400000012 19.11.2007 0 wwamsiwsm ags, C4 dwlmuSwmi,  25,000.00 & 1600000089
212 com  60/51 E10018 06.11.2007 1400000071 17.12.2007 0 wwamsiwsm aga, C4 dnauSwmd | 25,000.00 & 1600000174
213 com | 128/51 F10018 12.122007 1400000159 28.01.2008 0 wwamsiwsse: agid. C4 dmnudwwndi . 25,000.00 & 1600000266
214 oom  207/51 E10018  22.01.2008 1400000259 03.03.2008 0 wioamnsiwsa agi C4 dwinubimd 25,000.00 & 1600000372
R

v Y
MNA 3.2 1AANT105200AgNHHIRUTUUUTZUVETAUMNE (SAP R/3 System)

o [V Y Y Y
3.3.2 ﬂ757)7ﬂ?73l27’&’i’)7ﬂ“179.ya (Data Cleansing) ﬁ@ﬂ1i%ﬂﬂ'}§'ﬁlﬁﬂlﬂy‘ﬁiﬂ

o1 o A -] o F) A v Ao W o
ﬁuyjmﬂauﬂ1muﬂ15«'umﬂuaﬂuizuumﬂﬁgmmauﬁ Tﬂﬂﬂ1i!ﬁﬁ]ﬂﬂﬂﬁﬂuﬂﬁ'] aum,amﬂu

o

J [ ) (% o Ia 1 1 IS [ ) o
UszTemilumssamdeya nazaaasauinaiai lusuiulumstamdeyasen s1uau

= oA o 9 Y Y I 7 o = 9
6,570 3LUIU mmumi‘n1mmazmmay’a"lmayjamﬁuy‘immmu 6,230 32LUIY Taoly
Iﬂ v -dl

JNTY Excel ANNTINN 3.3
B = - BEp- 5 % & = AR sl (€ ottty Made] - Faser
HOME  BEEKI PAGELAYOUT  FORMULAS  GATA  REVIEW | VW DSVELOREK  DOWRRIVOT  Teasm  Mew Tab
Q [ ™ W i Bremate O[3 B B EO | D, = e,
: 3 - -t LR — & -
RN oye B e Cunborn [ Gt Vs Zemn 1008 owmbe | Wew  Aepn Preses U : 0 Rowl SR i | e
Wernbsak v S zaam e [

4 Sex “la

5 Female cc Low No No

6 Male cD Low Yes No

7 Male CF Medium No Yes

] Female cB Medium No =3

9 Female cB Yes No

0 Female (= 5] Low Yes Mo

1 Female E cc Medium Yes No

12 Female CE Medium Yes NG

13 Female cC Yes No

14 Fomple 1| 2 | CF 1 bow | Yes | No

15| Female cB Low Yes No

16 Female 3 D Low No No

17 Female 4 = - Hight | No No

18 Male 4 (=:] Hight No =

19 Femnale cD Low Yes No

20 Female cC Medium Yes No

21 Male CD Medium Yes MNo

22 Female =) Mediurm Yes No

23 Female oC Medium Yes No

24 Fermale CD Low Yes No

25 Female CE Low Yes Mo

26 Male 2 oc Low Yes No

27 Female 3 = o] Low Yes Mo

28 Female 2 = v] Low Yes MNe

29 Female 2 cD Loww Yes Mo

30 Female 4 CE Lew Neo Mo

31 Female 1 cE Low Yes Yes

32 Female & cA Low Yes Ne

33 Female 3 CE Low Yes Ne

na - 0 = — o o =

MWA 3.3 1@A9 Data Debtor NHSO AtH1NT Data Cleaning 1187 U Excel
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3.3.3 ideyadszuudanmsgiudoya Aeniniideyaninnisiiinau

azeratoyaudl astiuiinlugudoyavesszuutamsgiudeyauisoaaiiea (MySQL) &9

o 3 9 A 9 a 9 a o A
ﬁ]gﬂTWHQLﬂHE‘]JLL‘]J‘Uﬁii"I\‘l"IJ’EN“]J’E]ileﬂ %uﬂmayja Llﬁ$§1ﬂﬁ$!,i‘]8ﬂallf’)3;ljﬁ YLD YAAINTT NN

= A
3.1 NAITNN 3.8

M3 3.1 uaasredeya yilavetoya s10az

= 9
(GELLRIG!

a9l Data Name sWavoya ERLCHGHL
1 Sex String N
2 Position String AU
3 Class String qana
4 Amount String Sunuiiuiidindse
5 Express String 5282101 lUMITNEAUNATOY
6 Overdue date ~ String szeznalumsiuiunasesiiiuimua
7 Over rate String gonitud1ssnAuRuSaT LA

~ a ' 9
ATTNN 3.2 fJ‘ﬁ‘]J'lflﬂ1§LL’1J\‘lﬂﬁ$Lﬂ1/]"UfJiJ”ﬁ INF (Sex)

BRI Data Name siddoya 318021980
1 Sex Male INABY
2 Sex Female INF ‘Hilj 3

M319N 3.3 pFUIEMIULsZIaNToya @ (Position)

BRI Data Name sriddoya 318021080
1 Position 1 JEAU 1
2 Position 2 JEAU 2
3 Position 3 JEAU 3

4 Position 4
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< '
ATNN 3.3 (919)

Gl Data Name sriddoya 318021080
5 Position 6 5L 6
6 Position V4 32AU Z
7 Position 72 FYAL Z2

M319h 3.4 eFUIEMIULsZINToya d90A (Class)

BRI Data Name siddoya 318021080
1 Class CA 79 wﬂ“ﬁ 1
2 Class CB 79 wﬂ‘ﬁ 2
3 Class cc Yarvan 3
4 Class CD 19 wﬂ‘ﬁ 4
5 Class CE 79 wﬂ‘ﬁ 5
6 Class CF 79 wﬂ‘ﬁ 6

M3 3.5 aFuIemsulslszandoya S1UIUTUNATOI (Amount)

G Data Name siddoya 318021080
1 Amount Low @%’JQLLG]' 1-10,000 UM
2 Amount Medium Faud 10,001 — 1,000,000 VN
3 Amount High 11NN 1,000,001 VN

M3 3.6 ovuemsuilszindeya szeznalunstutuNATo (Express)

a1A1 Data Name sHadoya ERULHIGRT

1 Express Yes YeunNHTaImIN 6 1

2 Express No INNI 6 TN
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M3eh 3.7 eFuemsutalszandoya szeznarlumsaudunasesinufivua (Overdue

Date)
aeu Data Name sriddoya SRULEIGI)
1 Overdue date True 1NN 15 U
2 Overdue date False ﬁ)’a‘c’lﬂ’h N30 NN 159U

M319h 3.8 eFUIeMsuLszndoya spaRud150INAUNUOATINMKUA (Over Rate)

BRI Data Name siddoya 18021080
1 Over Rate Yes 3J1ﬂﬂ’j”| 20%
2 Over Rate No Yoen11 150 110U 20%

v o ¥ Y T J . . .
3.3.4 msdnndeyaliegluziuvvveslna ARFF (Attribute-Relation File
. 4 ) . ]
Formap) 1o 19 a1u150 1970 T15unsy WEKA duiluldsunsundesnmsriiunldadie
° o ] I .« o
uuUTIeed wagdautstoyasoniiludeyanisiious (Training Data) $1U2U 4,000 521T0U LAz

doyanaaol (Testing Data) 114U 2,230 52iiiou T10azB8a0 90N 3.4

Name Date modified Type Size

16:24 Microsoft Office E... 1,487 KB
ARFF File 74 KB

ARFF File

=] dataNH5Obest.xds
= dataNHSOtest.arff
= dataNHSOtrain.arff

(:) @relation DataNHSOtraining.dataNHSO

fattribute Sex {Male, Female}
@attribute Position {1,2,3,4,6,%Z,2Z2}
@ @attribute class {CA,CB,CC,CD,CE,CF}
fattribute Amount {Low,Medium,  Hight}
@attribute Express {Yes,No}
@attribute Overduedate {TRUE, FALSE}
@attribute OverRate {Yes,No}

(:) Gdata

Female, 3,CC, Low,No, TRUE ,No
Male, 2,CD, Low, Yes, FALSE ,No
Female, 3,CD, Low, Yes, FALSE ,No
Female, Z,CE, Low, Yes, FALSE ,No
Male, 2,CC, Low, Yes, FALSE ,No
Female, 3,CD, Low, Yes, FALSE ,No
Female, 2,CD, Low, Yes, FALSE ,No
Female, 2,CD, Low, Yes, FALSE ,No
Female, 4,CE, Low,No, FALSE ,No
Female, 1,CE, Low, Yes, TRUE ,Yes
Female, 6, CA, Low, Yes, FALSE ,No
Female, 3, CE,Tlow,Yes, FALSE ,No

AWA 3.4 1@AAI Data Debtor NHSO j1unvvesIvd ARFF
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! a [ g J kS U
1NN 3.4 o5u1eldasil lWdglunuves ARFF uilsznoudie 3 diu
o A . A 1 A A Y A A a o v . A
WanfAo 1) Relation AvdIUNLTATOUBIEATOYD 13 0TDVDIAIT1UTITUWUS 2) Attribute Ao
1A = ) ' ) ) "o =
daninaasdalszinnvesdeyalutaazsiemslszneudlsnaminnuaaslunaazaamlsaa
o a @ A 1 A d Y g’/ 1
UAAENHUZIMNIZHAZ FIAVIA 5 3) Data AvdruMiludoyanivualunaazuniag

1 @ I J 1 {
me%gaﬁmmmwmaﬂymzmwwmu Attribute uaxtﬂumumm%uﬁmmaz Attribute i

A

F) Y a o o 9 I 9 9 9 a g
@]i’)\‘](lslfcluﬂ']ﬁ'Jlﬂ'i'lgﬁiﬂEJ‘I]1LLHﬂﬂl'ﬂlql)ﬁ@@ﬂLﬂuﬂq%mﬂﬂJﬁa@’]Nﬂq%mﬂﬂJaﬂﬂ 1) ﬁll'ﬂﬁallaﬂ)'uﬂlﬂu

u
v

' . D) Aa A o . 9 9 o
NQW (Categorical) 2) UBYANUANUADIUBDINU (Continuous) 3)VOYANABINITNIUIY (Class

Y

9 Yy 9 . o 9 3 A g
Label) NVBYAVIAU Attribute Overduedate muuﬂmay’mﬂu Class Label Mtiluwalunis

o ) a oy .. o =
MUBVDIYAVDYALIIUF (Training Data) AININN 3.5

Categorical Categorical Categorical Continuous Categorical class label Categorical
Position Overduedate OverRate

Female 3 ac Low No TRUE No

Male 2 D Low Yes FALSE No

Male 74 €F Medum No TRUE Yes
Female 2 B Medum No TRUE Yes
Female 2 B Low Yes FALSE No
Female 3 D Low Yes FALSE No
Female 4 €E Medum Yes FALSE No
Female 2 GE Medum Yes FALSE No
Female 3 cc Low Yes FALSE No
Female 2 CE Low Yes FALSE No
Female 2 CB Low Yes FALSE No
Femnale 3 D Low No TRUE No
Female 4 CB Hight No TRUE No

Male 4 CB Hight No TRUE Yes
Female 3 D Low Yes FALSE No
Female 3 cC Medum Yes FALSE No

Male 7 D Medum Yes FALSE No
Female 2 [6h] Medum Yes FALSE No
Female 3 CE Medum Yes FALSE No
Female 3 D Low Yes FALSE No
Female z CE Low Yes FALSE No

Male 2 cc Low Yes FALSE No
Female 3 D Low Yes FALSE No

NN 3.5 1E@A9 Data Debtor NHSO gﬂuwﬁmuﬂ Class Label

3.4 ﬂ]ﬁﬁ%”lﬂ!!‘ﬂﬂ‘ﬁ1ﬁi’)@
A v ° 9 a4y .. o 9 1
ADNITAITNUUUINADINNUDYANITEITYUY (Training Data) umnqiﬂmﬂm

) A a 4 a Y Aaxy a . a J
WEKA Lm%‘ﬂ’lﬂ'lim’f]ﬂﬂﬁ’)mi1$“ri‘1/‘|imﬂiillﬂ’JEJ’J‘ﬁﬂﬁ'lﬁﬁ‘V\hEJ (ClaSSIfy) Tﬂﬂllﬂﬂﬂ'lillﬂi'lzﬂ

poniiluudazdane3 sy 1AuA Naive Bayes, SVM (SMO), 148 (C4.5) Wannszuumsaivayu

Y
Yo A

Tagosunes10aziden 1aail

Yy A o

3.4.1 marudndeya Aensiideyanisiseus (Training data) 911494 4,000

U

Y o

~ Ay v v v s & Y A o ) o
ITIUYU w”lmmmmmmegau,mmmn ‘ﬂfi’)V\l@]LL’JiL'JﬂT (WEKA) I(WaN1N3 a3 NuyuNeaey

M5MUeNYAN5TY Faazuanad lananing 3.6
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TS =y ——
| [ Preprocess | Classity | Cluster | Associate | Selectatnoutes | visuaiizs |
| Oveniile. )| OpenuURL. || OpenDB. || Generats )| Undo Edit. J L Save J
Filter
| Choose |None Apply |
Current relation P Selected attribute
1 3
Relation: DzmHmnlng,dmaNHSDu Attributes: 7 Name: OverRate Type: Nominal
Instances: 4000 Sum of weights® 4000 Missing: 0 (0%) Distinct 2 Unique: 0 (0%)
P No | Label Count | weight
1 Yes 525 525.0
2 No 3475 3475.0
| All | | Nane J L invert | | Pattem |
No. | | Name | i
1[0 sex =
2 [_] Position Class: OverRate (Nom) -“ visualize All_|
3[] class
4 ] Amount
Express
5 || Overduedate
7 Wl OverRale
w22
Status 3 L
oK Log | g x0

~ Y N o 9 J J Y
i 3.6 naasteyamindisenaning (WEKA)
{ a 1 { o J 4 o
1@ 3.5 esure ldndeyaniudrnin g ARFE o uddoyanis

P , { o

{5013 (Training Data) ud2%0Wd251901 (WEKA) dzudasmvesdoyaiini Usznoudae
1) @2uv03T0yanan (Current relation) HAAIFBYDIT0YAAD DataNHSOtraining.dataNHSO

o aa o [ o 3‘, Qa'
naaellszinnuetoyalisiuau 7 1eaANS b4 (Attribute) HAAIAIUVOITIUIUTOYANITY
° U 9 v J aa J .
TIUIU 4,000 21TV 2) AIULAATDYAVOIANHULIANIZVDILAAZLOANT LI (Attribute)

Aa Jd Aa wa o @

3.4.2 MINATIEHNGANTINMIENTUVOIgnHTISUENYeIF1TNIIY
v % 4 a A a 4 a Y ax a .
nansenugummnyiarIa HenmsinsIziNganssualeIsAa1advhe (Classify) Taougn
a g I 1 [ a R 9 1 .

msdasizveentuunazdanaisulaun Naive Bayes, SVM (SMO), J48 (C4.5) 1un13

a Jd o A
AUATICH ANNINN 3.7

Weka Explorer

[ Preprocess | @iassity | cluster | associate | Select attributes | visualize |

Classifier
v (55 weka v (& weka i' (&5 weka
¥ [& classifiers ¥ (&8 classifiers ¥ [& classifiers
Te ¥ [& baves » [ bayes | » [ bayes
[ Bayesnet ¥ [ functions > [E functions
[ > (6 1=z
) > (@ meta
[*) MaiveBayesMulting [ Logistic > (@@ misc
® [ MuttitayerPerceptran > (&5 rules
[ NaiveBayesUpdaty [ sep v (& trees
» & functions [ seDText ] Decisionstump
> (B 1azy L] [ %] HoeffdingTree
| > [ meta | | simpleLogistic
( » [BF misc (SRR
| = (@ rules (] ]
[ > [ trees [ votedPerceptron [] RandomForest
> [ 1azy ["] RandomTree
= » [B meta "] REPTree
» (@ misc
> [ rules
> [ trees
Close

WA 3.7 @A Algorithm Naive Bayes, SMO (SVM), J48 (C4.5) U T1)51A53 1981 (WEKA)
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[y 4 A A d 4 % Aas A A 9
3.4.3 HAANS HIOWAVDINITNUATISH IUUAazoanaIsN iolin1sa3ig
o 1 1Y aR 9 = 1 ] @ AR d'
puudiaeelunaas daneIsunal ssimInaaIna lugduuLARMIZ VoA AN I sy N
)
Tdanmsdszuiana
d’ %4 v d v Aas = v 1 °
3.4.4 tielamadnsvednnazoanes sy Favzuaasmanuingreonilu
a ) a 4 . . 1 [ Aaf
JUv0IRRUMITUIUNT A (Confusion Matrix) TH@azdano3 Ty
3.5 Manaael nzyi nazilszifivma
ADNMINIINAYDINITAZIULUTIA09UDIUAAZDANOI DUNATDY WATIZH
a = = % ‘:91
tazlsziuma Us1eazioenndail
3.5.1 minaaavlagnsinlszansninvesnyydlasuiazoanaIsy 1ag
a o a J . ) { a v J
1¥a13 190 UTIFU HUNTNS (Confusion matrix) ADA15190 15 UM Use i uNaaNT 1NN
9 o = J a v J o = [ dy
adauuudnane sadlumsdszaiumaansmsiiue Jadrulseneuaadl

.. A o R a =]
1) TP (True Positive) ADNaNIiu1eve 1sunsuiuiuase uazailu

939
K A o 1 a v &
2) TN (True Negative) Aonan15¥iu1eves 1dsunsuiniuase uannily
<
19
B A o T3 < 1
3) FP (False Positive) AonNan1591u18v04 115unsui1iluna uagai
I <
Wune
. A o L~ <3 (I
4) FN (False Negative) A9nan15411u18v09 1d5unsuaniluma uaan
a3 a
RITEER

= Yo A
“l)’\illﬁﬂ\‘lhlﬂﬂwnﬁ"lﬂﬂ 3.9

{ a o a 4
AN 3.9 MTNAOUNIFU LUNT N (Confusion matrix)

Predicted/actual Class = Yes Class = No
Class = Yes TP FN
Class = No FP TN

=1

3.5.2. MISAIVNIA Precision Aomitaanuamnsnlumsiivzaadoya

luRertesenn aaaumsn (1), MIAIUINNIAT Recall ADMIIAANNENNTDUDITEUD TUMS

o 9 =

o Y H H i
HWGU@MQT]L?IEJ?%}@Q%HMW AIAUNITN (2) A13AIUIUNIATRMSE AoA1RA8Y093 1NN A 0IV04

U
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[T

Aa9E09U8IANAIALAADY (Root Mean Square Error) A3a1N157 (3) 11ALMIAIUIUNIA

F-Measure ADN1IHIAUNASUDIA Precision LAZAT Recall AIaUNITN (4)

True Positive

Precision = True Positive + False Positive @

True Positive

Recall = True Positive + False Negative (2
1 n
_ 2
RMSE = |- (Fi-7) @
i=1

2 x Precision x Recall
F-Measure = 4
Precision + Recall

U A o y %
3.6 Mmansanszuulagl¥uuudiaesnla
Ao M UTIN099INTAND3 DY J48 (C4.5) HANuLNUGIFIga ofouny
Naive Bayes 1182 SVM (SMO) #1WaIU3 2 DA U Ua UM THIUIgNgANTIuNT0UISUUD

Ao a < ¢ T v A 4 & A a ¢
aﬂViuNuﬁlilslugmL“]J‘UL’J“]J”lGIiGlmEJGlumuﬂ\ﬂu (Intranet) AYNMITINUDNHUITEUU AD UATISH

U

a

Quey TasldniwTdsunsuiitesii (PHP) nazldszunianmsgiudoyauigiodaluoa
A Yy 9 Y A o w a v A A 9 a o A @ a
(MySQL) e lviiiminvesdninmsduuaz iy s lunsinsigiinginunganssy
9 9
M5 EURUVEIgNHILTUEY HazaINITOAIVANNITUTHITgNUIRuBNVeIdnTnIu 1)

° 1 o A 1 9 o YA A < U o °
31Jll1.|‘].lﬂ’]ﬁ1/]’]\11u 3 AIUANU (1) ﬁ%u‘u’agaﬂﬂﬂﬂlmQEJJJNL!‘VIM@Q Lﬂuﬁauﬁaﬂﬂ]@\iﬂ1§u'\

9 9 Y A o A L) ' v W v AAy 9 a
"’U’ema!flniz‘lJ‘l_IIﬂEJLuu!,ﬂMﬂU FO-ANA WA TSAUAULVIUI TINA ﬂuﬂﬂﬂmmﬂﬂmu uas

U

) o

) a a da A I U ~ a 4 1 t:el’Q A
UIUNU (2) UATIEUNRUEY Lﬂuﬁ’)uﬂllﬁﬂ\iNafﬂﬁ’JLﬂiT%“ﬁ%WﬂGU’EﬁJ“ﬁVIQUl‘]JZI"IQﬂﬁuNuEJMﬁEJ
g’/ =1 Y 1 ya A 9 A o A ] 1 A g 9 )

HU MLLM?TMMﬂWiﬁQjGHLQHEJﬂJulﬂﬁl'liJL’JﬁWIﬂWﬁL!ﬂ‘Vii@lliJ uazmemumﬂumauuzuﬂumﬁ

o A A A J Iya A g I v A ]
ﬂTLL!L!ﬂ"Iﬁﬂ"IﬁfJiJNuﬂa@@i]uﬂ"lﬁﬁ'\iﬁlGHNL!Elilﬂ'JfJ iuag (3) 91891U Lﬂuﬁ")uﬂllﬁﬂ\ﬁTﬂﬂuﬂNﬂ
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Ao & 1 Aa 4 =1 ] A A = 1 ya A A 1T Y A
“I/Iﬂ"ll‘]JUﬂ’Oﬂ"lﬁ’JLﬂiTg‘mlﬁEJ°]J!‘VIfJ‘U'VNﬂﬂuﬂ']ﬁ‘c’lllNufl]uﬂﬁﬂTiﬁ\ﬂGb'NumJ NBDLAUDADNUIHNIT

4 3 a ya Aa a 1 [ {
iodudoyalumsuimsnumugnnilduanliilseansamgeganeli 14 denmi 3.8

Jasizvitdufiy

niisn g ; uSmsaou.  godfhacienais  rsdons:mA  Uymfwudes Bone Aou.

e

~ ¥ més d:anuiJuas IUDI’ﬂFTIS

L";:‘J\Imﬁa tos 30/-115 30

% udninuma L Anlsendusiug (M aayenuan/ada/manrsdindn

‘UEV?‘U?‘W]S (:

a1

TRi%) 177 fa Wlauaa sy,

e 13,4,6,7,8,2,10,13 (uil 2 30 50)duih
3 3559

a

] Y ] Jd o w a v
NNN 3.8 !Lﬁﬂ\?W‘LHLWfl]‘]]@\iL'J”]_lll‘"]fﬁﬂTﬂiuﬂl@QﬁWHﬂﬂ’]iNuuaz FUINT

g

a J
4. M3RVIIVIMAZINT 1 HYoRANNINNIND]D

A oA & v
4.1 INIBDINBMINUIIVIINVDYQ

Y

Iy o Y Y 9 <3 A v A
Ao lddaweuuuuaeun i Indauaszun areaues uazinuauluiui
° v o o A Yaw ) Yq ¥ A A Aq Y = P} <
U 10 21U dmsumsdsziiunaditelaldasedien 1dlunanusiusudoyariu
=1 o o 1 <3 [ A
guvaeuaINANNiane 1911 1 21U Tasudseenily 2 @y Ao
[ H a <3 1 [} o a
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1 $ 1 o 1 4
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1 = 1 o Y [} 4
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] d' 1 o 9 [] 4
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' ~ 1 o Y Jd 9
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] ~ ] ° 9 [ s 9 ~
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aa &, a Jd Yy

4.3 apanuglumInnzvivoya
a 4 1 H 1 ] $
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(Standard Deviation)

4.3.1 ﬂ"lﬂ’ﬂﬂ’?!‘ilsﬂm‘llﬂﬂ?ﬁ
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Y
ﬂ"l'iﬁ"llﬂfl‘l/‘li]@ﬂﬁﬁllﬂTiﬁiJNL!GUENQﬂﬂﬁlﬂuﬁmﬂlﬂﬁﬁWl‘!ﬂﬁuﬁaﬂﬂi$ UFTUNINUVIIBIA
v lﬂgj
U

o o a2 % [
FIWITDVULUNAY f)ﬁﬂ@i%m Gluiﬂﬁllﬂim’)ﬂ"l (WEKA) LLﬁﬂQWﬁaWﬁﬁ} N

Y o =) Y Y a v v A Y
1.1 ahauudrasddumsisauilaalddana3tu Naive Bayes naadnii laain

Y

Tlsunsun (WEKA) uaaaldaail

[G2 Weka Explorer

[ Preprocess I Classify I Cluster TAssuclate I Select attributes I Visualize 1
Classifier

Choose | NaiveBayes

Test options Classifier output

@ .
) ey ea] —= Run information =—

() Supplied test set

Scheme: weka.classifiers.bayes.NaiveBayes
) Cross-validation Relation: DataNHSOtraining.dataNHSO
Instances: 1000
() Percentage split ~
Attributes:
L More options | Sex
Position
- Class
| (Mom) OverRate - Amount
X Express
Overduedate
L sat OverRate
Result list {right-click for opfions) Test mode: evaluate on training data
19:00:51 - bayes.NaiveBayes === Classifier model (full training set) ===

Naive Bayes Classifier

Class
Attribute Yes No
(0.13) (0.87)

Sex

Male 123.0 490.0
Female 404.0 2987.0
[total] 527.0 3477.0

Status

OK

MIAN 4.1 UAAINAYDIBANDI B Naive Bayes U 11)51n5313M (WEKA)

(2

A a 9 dy
AIMNNINN 4.1 i’)‘ﬁ'iﬂﬂllﬂ JU

111 luauvesnyudiaesdilaluzives dana35u Naive Bayes Tagazil
9

aa o ), £ o dy 1 Y
MNHUA 7 LOANTUIA (Attributes) FINULUUUDIQABIUISHINITOUUIAAD (Class) 1490 2 AR
A0 Yes 11ag No UA10g1N 0.13 uag 0.87 Auad1a
%4 Aa A o b4 = 4 .
1.1.2 mﬁm]szzmﬁn1Wsummm<i)mmmnwayamssmu; Evaluation on
L. o o A
training set WHAINDANTAIU
] 9 9
1) A1a1ugnaeN Correctly Classified Instances 910U YA 4,000

= ° A o Y ~ 2 a 3 9
IZIVIU HUVIIAINAIVDINITNIUIYYNAB 3,521 TSIUYU Fanadu 88.025% 1NVBYA

9
MNHUA
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2) AINNIWAANAINA Incorrectly Classified Instances 9INVOYA 4,000
= o A o A ' Y = X a < 9
seiiou uusiassdinrvesnsiiue luigndes 479 sziieu Feaailu 11.975% ndoya
Y
NInuA
3) AIAINAAIAIAAUTTHINAINTINIGAYAI939 Root Mean

Squared Error $40AANUADIAANADUININY 0.2762 AININN 4.2

|G wieka bxploner

| Preprocess [ Classify | Cluster | Associate ‘ Select amibutes | Visuslze

Classifier

Test cpions

Classdier output

(8 Use ¥raining set
() Suppiedtest set
|/ Cross-validabon
) Percentage sphl

Miore GOBONS...

(Nom) OverfRate

Stat
Rizsult st [sight.click for options)

190051 - biyes HaheBayes

oK

MU 4.2 uaas MITaAseanTa1nve8ansIsy Naive Bayes

o I {
1.1.3  MIANNUNUE Confusion Matrix 1 UA1T1NUAAITI00DIANAVDY
[l Y
msuevestoyalunay Class $96an03 54 Naive Bayes 321aAIA1U8IAA1E (Class) U

o <
PNNTNN 4.3

MNA 4.3 UAAI Confusion Matrix AANNUNUE1VDIBANDTTY Naive Bayes

Confusion Matrix

2 | o} “—— glassified as
394 131 | a = Yes
348 3127 | E = No
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[

v Y
NN 4.3 MUIUNIAT Precision Tae]d auns dail

True Positive

Precision =
True Positive + False Positive
394
Precision = —
(394+348)
Precision = 0.531

[

o 1 9 dy
MUIUMIAT Recall Ina 1y auns aail

True Positive

Recall =
True Positive + False Negative
394
Recall = —_—
(394+131)
Recall = 0.750

[

Y
MUIUNIA F-Measure 1aa 1% aun1s aail

2 x Precision x Recall

F-Measure =
Precision + Recall
2x0.531x0.750
F-Measure =
(0.5314+0.750)
F-Measure = 0.622

o w a [ P
1.2 aSrpudiaeddumsSeudlaalidans3tu SVM (SMO) waaninldvin

Tlsunsuni (WEKA) uaad laaatl
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I3 Weka Explorer

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

Classifier

Choose [SMO-C1.0-L0.001-P 1.0E-12-N0-M-¥-1 W 1 -K"weka.classifiers functions suppartvector Polykernel -E 1.0 -C 250007 -calibrator “weka classifiers func

Test options _ Classifier output

.
® Use raining set —— Run information ——

() Supplied test set

Scheme: weka.classifiers.functions.SM0 -C 1.0 -L 0.001 -P 1.0E-12 -N O -M -V -1 -W1l-K
() Grossvalidation Folds 1 Relation: DatalES0training. daraNE50
() Percentage split Instances: 4000
Attributes:
L HMore options. | Sex
Position
— Class
‘ (Nom) OverRate v Amount
Express
Overduedate
[ Sat | overkare
Result list {right-click for options) Test mode:  evaluate on training data
19:00:51 - bayes.MaiveBayes === Classifier model (full training set) ===

19:12:07 - functions MultilayerPercepiron

192455 - functions SMO e

Kernel used:
Linear Kernel: K(x,y) = <X, ¥>

Classifier for classes: Yes, No
BinarysMo

Machine linear: showing attribute weights, NOT SUDPOIT vectors.

< J

Status

oK

~ [ aR Y
AN 4.4 LAAINAVDIOANDT BN SVM (SMO) LU 1151051191 (WEKA)
t:‘ a Y v ‘:91
MINAINT 4.4 05U10' 1AA1
121 lugyuvesuudiaesiilalugilves danassu SVM (SMO) Tavvy
o . . o 1 ' aa J .
LAAAREITIUINVDY Attributes FIuLUUTIAIHITAINTOULA 1A 7 LOANTTIA (Attributes)
1.2.2 msdadszansmmvesnyyudiaesaindoyanisiseus Evaluation on
v o 1
training set LEAINAANTAIT
1) A1A1ugnAeN Correctly Classified Instances 91N VYA 4,000
= o S [ Y ~ 2 a I 9
F2loU HUVTIADINAIVDINITNIUIEYNADA 3,578 SEIoU FaAAITIY 89.45% 21nTDYa
Y
NInua
2) AIAIIWAANAIA Incorrectly Classified Instances 1INUOYA 4,000
~ o a o A ' Yy ~ 2 a < Y
szidou npudaosliaivesmsinned lugndes 422 szidiou Feaailu 10.55% ndoya
Y
NInua
3) MANNARIAANABL L HINMNTINIBAUA193Y Root Mean Squared

Error 30010 1UAAAAADUININD 0.2599 AININN 4.5
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5 Weka Euplarer

[ Preprocess [ ctassity | couster [ assocate | Selectamiutes | visuaiue |

| Chooss [SMO-C1.0-L 0001 P LOE-12-8 0-M V-1 1 -5 “wika cLas e Mees unclions. supporvector Poiykiamel -E 1.0-C 200007 -calibrator “wika.cls6Mers unchons Logilic -R 1.08-8

| Tost opticas. Closaler oulpul
{#) Use training sel
I Supplied test set
L) Crossalidstion
\_) Parcentage spit

More spions.
|

(Mom) Dvertate

Start |
Result it {right-click far optioas)
15.00.51 - bayes NahveBares

1912207 - funcsens MultilyerPescepiron
| 19:2455 - runcacas SMO

NN 4.5 uaad MITaa1lszanTmmueana3sy SVM (SMO)

) I !
1.2.3 MANNUNUEN Confusion Matrix 11 U5 190UTAI180ZIB8ANAVEY

[l v '
m’sﬁmmmm%’@mimmm Class @Qﬂﬁﬂﬂi%ﬂ MLP 321 aa3A1U03Aa1e (Class) U AININD
4.6

Confusion Matriyx =—=

2 b “<—— plassified as
311 214 | g = Yes
208 3267 | B = Ho

NN 4.6 11AAI Confusion Matrix ANANVUNUEIVBIOANDI DY SVM (SMO)

v Y
NANN 4.6 AIUIUKIA Precision Tagld aums aail

True Positive

Precision =
True Positive + False Positive
311
Precision = _—
(311+208)

Precision = 0.599
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[

o ! 9 dy
AMUIUKIAT Recall Inale auns aeil

True Positive

Recall =
True Positive + False Negative

311
Recall =

(311+214)
Recall = 0.592

[

Y
MUIUNIA F-Measure 1aa 19 qun13 aall

2 x Precision x Recall

F-Measure =
Precision + Recall

2x0.599 x 0.592

F-Measure =
(0.599+0.592)

F-Measure = 0.596

o o a [ P
1.3 ahraupudriaedlunmisauilaslidane3su J48 (C4.5 wadninldein

E4
=1

T‘ﬂmﬂsmaﬁﬁ (WEKA) Llﬁﬂ\‘l“lg]}ﬁﬁ

[& Weka Explorer

[ Preprocess | classity | Cluster | Associate | Select attributes | wisualize |
Classifier

Choose |J48-C 0.25-M 2

Test options

- - ___ Ciassifier output r i W | F .
= Sl - r - m—
(& Use training set | = Run information ===

() Supplied test set Set

| Scheme: weka.classifiers.trees.J48 —C 0.25 -M 2
() Cross-validation | Relation: DataNHSOtraining.datalHSO
| Instances: 4000
() Percentage split s
i e | Rttributes: 7
It More options | | e
Fositien
| =
W . - e | Class
| (Mom) OverRate - J | BRI
| Express
- | Overduedate
S S0 CverRate
|
Result list (right-click for options) Test mode: evaluate on training data
19:00:51 - bayes NalveBayes === Classifier model ({full training set) ===

19:12:07 - functions MultilayerPerceptron
19:24:55 - functions.SMO
19:43:38 - trees )48

J48 pruned tree

Overduedate — TRUE
| Express = ¥es
1 Ch: Yes (26.0/12.0)
: No (47.0/12.0)

Male: Yes (32.0/10.0)
Female: No (84.0/32.0)
: No (79.0/31.0)

Status.

Ok

MNN 4.7 MNUAAINAVOIBANDI DY J48 (C4.5) ‘IJUITJiLLﬂSIJL’Jf%l}'] (WEKA)
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d‘ a Y v dy
1NN INA 4.7 05018 1AA1
131 lugauvesuvusiaesilalugzi/ves danassu J48 (4.5 Tavazll
THUAT1IA (Root Node) Ao Overdue date 130528211 1UMTANEUNATOINAUAHUA
.32 msdalsza@ansmmvesnvyudiaesaindoyanisiseus Evaluation on
. . v o L!y
training set ITANNAANTAIU
1) twauved Ivualy 391990 44 Tnua 1u3uved Inuany
19U 59 Tnuana
[ 9 9
2) AN gnAeN Correctly Classified Instances 910UDYa 4,000
~ o 1 o Y )=} 2 a I 9
F2IUeU 1UUT1ADINAIVDINITIIUIIYNADI 3,609 T8N FaaATY 90.225% 1NTDYA
Y
NInuA
3) AINIUAANAIN Incorrectly Classified Instances ﬁﬂﬂeﬁjﬁmuﬁ 4,000
=~ o S o ~ (] Y =1 R a I 9
szl nuuiaesliaivesnisiiuen ligndes 391 szidiou FeRailu 9.775% 1ndoya
Y
NInuA
4) MANNABIAANABNIEHINMINTINIEAUAI193Y Root Mean Squared

Error 3a0A10MUAAAAADUMNIN 0.2455 AIAINA 4.8

I3 Weka Explorer
| Preprocess T Classify ] Cluster | Associate TSE\EC‘ aftributes T Visualize }
Classifier

| Chaose |Ja8-co25-M2

Test options

(®) Use training set | Humber of Leaves : 44

) Supplied test set
Size of the tree : 59
() Cross-validation

L Prichmages Time taken to build model: 0.04 seconds

More options.
| L | —- Evaluation on training set =——

Time taken to test model on training data: 0.01 seconds

-

| (Nom) OverRate

=== Summary ===

Start

Status

oK

Result list (right.click for ns) Correctly Classified Instances 90.225 %
s — - Incorrectly Classified Instances 2.775 &
19:00:51 - bayes NaiveBayes Kappa EAETS (TG
Mean absolute error
19:12:07 - functions MultilayerPerceptran
RooT mean squared error
19:24:95 - functions. SO Relative absolute error
19:43:38 - trees J48 Root relative squared error
Total Number of Instances
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precisio F-Measure MCC ROC Area PRC Area Class
0.575 0.048 0.607 0.553 0.94% 0.653 Yes
0.952 0.425 0.944 0.553 0.949 0.992 No
Weighted Avg.  0.902  0.375 0.900 0.553  0.349 0.948

A
NINN 4.8

HEAd MIIAAUTLANTAINVDIDANDI DY J48 (C4.5)
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) I {
1.3.3 MANUUNUEN Confusion Matrix \JUn1T19NLAAIT100ZIDIANAVD

[ Y H
msﬁmwmm%gaimmaz Class %Q@ﬂﬂ@i%ﬂ J48 92UAAIAI1VON Class HU AINING 4.9

=== Cponfusion Matrix ===

a b <—— plassifisd as
2 223 | g = Yes
68 3307 | b = HNo

NN 4.9 UaAAY Confusion Matrix A1ANUULUEIUDIOANDIDY J48 (C4.5)

[

v o ! L ) Y
NNMNN 4.9 AIUIUNIAT Precision 1aely auns aail

True Positive

Precision =
True Positive + False Positive
302
Precision = _
(302+168)
Precision = 0.643

[

Y
Muana Recall Iag 14 auns et

True Positive

Recall =
True Positive + False Negative
302
Recall = EE—
(302+223)
Recall = 0.575

[

Y
MUIUNIA F-Measure 1aa 14 qun1s aail

2 x Precision x Recall

F-Measure =
Precision + Recall
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F-Measure =
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2x0.643 x 0.575

(0.643+0.575)

0.607

2. WadwsveIMIINTITHANNGNALS Hazuiui vemuudaeamsiieg

NYANTIUMSHNITY

nnmMsaiuuusiasslaeisnsaaradyhe (Classify) Iasl¥oana3 5y Naive

Bayes, SMO (SVM) 112 J48 (C4.5) HaaN3ue4n 13 a3 190uUT1a09 HAaZNanITAIUIUA

1 1 [ I ) g’!
Precision, f1 Recall, i1 RMSE, A1 F-Measure Iaguaadiilua1519ifsaumeusuusianany 3

(% AR [ A A =2 A
DANDITU ANAMITNWN 4.1 LLASHINN 4.10 DINTNAN 4.12

a

A = [ v =2 A o a d a A A
ANTNN 4.1 Gl”li”lx‘ll’]ﬁEJULVIEJ‘]JLL‘]JTJ"IHEI’EN"I]”Iﬂ DANDITUNUINNUATIEUNYANTIUNITIUNUY

£
YognylRuENvesdninnuranlsziuguNIMUINA

Algorithm Precision  Recall Correctly Incorrectly F-Measure RMSE
Instances Instances

Naive Bayes 0.531 0.750 88.025% 11.975% 0.622 0.2762

SMO (SVM) 0.599 0.592 89.45% 10.55% 0.596 0.2599

J48 (C4.5) 0.643 0.575 90.225% 9.775% 0.607 0.2455

20.50%6

20.00%6

29.50%6

89.00%6

88.50%6

282.00%6

87.50%6

87.00%6

86.50%6

Correctly Instances

MNaitve Bave SO (SWVIN)

90.225%

148 (Ca.5)

A 4.10 nEAImIAINgNABIvE Iy aLAadaNe3 T
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Incorrectly Instances

14.00%

12.00%

10.00%

8.00%

6.00%

4.00%

2.00%

0.00%

Naive Bayes SMO (SVM) 148 (C4.5)

dl 1 1 Y 9 1 [ asf
INN 4.11 ﬂiW‘l!Lﬁ'ﬂ\iﬂWﬂ’)'lilblilQﬂﬁ@\‘l“llﬁ]\iell’tlll"mmagﬂﬁﬂf)i‘ﬁu

0.2599

s

|
|
| 0.2762

5% Baves _/

I [ 1 I 1 I 1
I [ 1 I [ I [
I I 1 I 1 I 1
I 1 1 | 1 I 1

023 0235 0.24 0245 025 0255 026 0265 027 0275 0.28

]
I
1
i
148 (C4.5) i
i
I
I
|

I T
| I
| I
| |
| I
| I
| I
| I
| I
| |
| I
| I
| I
| |
| I
| I
| I
| I
| I
| |

AMUA 4.12 N3 1LEAA1 RMSE v9doyauanzdanoiou

A ¥ 9 Y ~ 2 A a °
%WﬂﬁﬁNLla$ﬂ1WVILLﬁﬂ\1"UNﬂu”lﬂLL€TﬂQfﬂil‘lﬁ'ﬂ‘ﬂmEl‘]J“]f\iiJiWEJﬁ%L’E)EJﬂ%HLuﬂGHiJ
1 . . 1 1 v A = 1 da’
f1 Precision A1 Recall Ltagn1 RMSE mmwamaﬂﬂm"lﬂu
b4 o Y as . = g’/ a
2.1 ﬂ1iﬁ§1ﬂ!!ﬂﬂi}1aﬂ~ﬂﬂﬂﬂ1{l‘lﬁ 2andIHN Naive Bayes ICUNINUA 7 LIDANT
a 4 . 1 A Yy A a1 ld’
VIR (Attrlbutes) ﬁHJ”IiﬂLl‘UQ‘]JiSLﬂVIﬁi’E)ﬂaW’CT (Class) ]lﬂ’f)ﬂ 2 ‘Igﬂ 19 Yes Llag No 3Jﬂ1’f]§{‘1/l
0.13 18z 0.87 MUY AIANUYNABININTOYA 4,000 521Tou tDUTIADATAVEIMTIUIY

Y = 2 a I 1 o 1 9 A 1T W =1
ANABY 3,521 S1VIY Fanaiilu 88.025% mmmmimmﬂ"lugﬂmm UANUNINUY 479 ISLUVYU

G
v

KX a J 1 Y 1 2 g A 1 A
Fanadu 11.975% 1 F-Measure 1101 0.622 711 RMSE FUIUANUAAIAAADUTEHINNAIN

MUYNUAIDTI ININD 0.2762
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9

2.2 M3aWVUdaedlaen1sly 9ane3syu SMO (SVM) 3 UNIHUA 7 UOANT
a o 1 o 1 o
176 (Attributes) A1AINYNABIDINTOYA 4,000 521Tou nUVTIADITMVEIMITIUIEYNADA

=1 =2 a I [ o [} Y ~ =R A I 1

3,578 szidlou deAnilu 89.45% mvoanmsyiie ligndes 422 seifiou FeRailu 10.55%

" W 1 . I 4 1 1 { o @ [ a T W
F-Measure 11111) 0.596 A1 RMSE #uiluanunaianaouszniemnimiuegnuniagg siny
0.2599

2.3 MIaNwvUdadlagnsly 0ana3sN J48 (C4.5) Tasazli 11uaAI1n (Root
Node) A® Overdue date #50528217a11UNTAWIUNATOINNUANUA (Overdue Date)3 1IN
w03 Tnualy Td1mu 44 Tvua SuauvesTvuans T 59 Tnuane AIAINYNADI 91N
9 = ° A o Y ~ 2 a g '
Foya 4,000 321U LDUTIAOINAVEINTINUIBYNADY 3,609 T2IToU FaAMTIU 90.225% A

o ] ¥ a a3 1 | Y 1
woamsiiue higndss 391 szifiou FeRmilu 9.775% A1 F-Measure 191171 0.607 A1 RMSE
% I 4 1 1 { o [ 1T A [ Y
FuuANuAAANADUTTHINANTIUIEAVAIDI I 1NN 0.2455
v 9
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User supplied test set

Relation: DataNHSO0testing.datalHS0

Instances: unknown (yet). Reading incrementally

Attributes: 7

=——= Summary =——

Correctly Classified Instances 1973 88.4753 %

Incorrectly Classified Instances 257 247 %

Kappa statistic 0.4888

Mean absolute error 0.1303

Root mean sguared error 0.2602

Total Number of Instances 2230

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area FPRC Area Class
0.516 0.056 0.599 0.516 0.555 0.491 0.936 0.586 Yes
0.944 0.484 0.924 0.944 0.934 0.491 0.936 0.989 No

Weighted Avg. 0.885 0.424 0.878 0.885 0.881 0.491 0.936 0.933

=== Confusion Matrix ===

a b <—— classified as
160 150 | a = Yes
107 1813 | b = No

AN 4,13 HAAINANINATOVUDVTIABIOANDS TI J48 (C4.5)UgANAADY (Testing Data)

NN 4.13 050181471 wan1TNAdeUToyaNATDY (Testing Data) N1
o Ay o A Y S o Y

uuUTIaeINas199INeaneI vy 148 (C4.5) ITwanaaeu Taslinivesnsiuiegnded 1,973

= a & K Y A 1 ' o 1 ¥
seillou Anilu 88.4753% Fudumianugndseigs doumvesnisiiuie lugndes 257
s a I = g VoA Y o ' " W ' =
suiliou Aailu 11.5247% Fuilumfiaoud 96 A1 F-Measure 11111 0.555 11azfA1 RMSE &4
< A [ VA o [ 1 a [ Y = I U A 9 °
WuanuamiandoussnINmNnuIen a9 MmNy 0.2602 Fuilual RMSE ineud1asm

AR 19N 4.2 LATNIND 4.14

A = o [ AR A o a 4 a A A
159N 4.2 M51dSeumeututanean DANDITUNUINTUATICHNYANTTIUNTITINNU

4
%ﬂﬂgﬂﬁﬁlﬁugﬂﬂlﬂﬂﬁTHfN'I‘L!“Haﬂﬂi&ﬂuﬁﬂlﬂ'lwuﬁﬁﬂf”lﬁﬂ‘U‘Ijﬂ‘VIﬂﬁ"f)‘U (Testing

Data)
Algorithm Precision  Recall Correctly Incorrectly F-Measure RMSE
Instances Instances
Naive Bayes 0.534 0.735 87.3991% 12.6009% 0.619 0.2585
SMO (SVM) 0.578 0.539 88.1166% 11.8834% 0.558 0.3447

J48 (C4.5) 0.599 0.516 88.4753% 11.5247% 0.555 0.2602
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Correctly Instances
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87.3991%
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87.20%

87.00%

__________________ 2
I
|

86.80%

Naive Bayes SMO (SVM) 148 (C4.5)

A =~ ' £ 9 . !
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X A A ° ! - ' ! v A ~ 1 2

Data) 343151802198A3111UAANAT Precision A1 Recall lagA1 RMSE Adlisieazideane 1
3.1 MINATeUNUUIIadlAeN31I¥ dane3tu Naive Bayes 92 3A1U09M5T1U1Y

£ ) ) - ° ' o
NAvdvINvoya 2,230 seIlou voyanaaol (Testing Data) HUUT1A0INAIVDINITTIUY

Y

QNABY 87.3991% A1weIn1siie lugndes TANINY 12.6009% A1 F-Measure 111 0.619
f

L g 4 ' VAo o G -2
1 RMSE Gﬁﬂlﬂuﬂ'NNﬂﬁﬂﬂLﬂﬁﬂu55ﬂ31ﬂﬂ1ﬁﬂ1u1ﬁlﬂﬂﬂ1%ﬁﬁ NINY 0.2585
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