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ABSTRACT

This research develop a model of decision rules of WEKA version 3.6.2 by learning
decision tree pattern based on the credit limit review or called Auto review. The study applies J48
and ID3 for selecting a suitable decision model. The results found that the pattern of the decision
model from J48 technique is better than ID3 technique because ID3 has too many level of
decision hierarchy. The accuracy rates of J48 technique is better than ID3 Technique such as
correctly classified rate, incorrectly classified rate, true positive rate or recall rate, false positive
rate and precision rate.

We develop the web application for predicting a chance of Bank Overdraft Account
that can be possible to review credit limit to extend the maturity date by using PHP and import
decision tree models direct from WEKA application. There are 33 experts in credit analysis
evaluated the effectiveness and quality of application, the overall result are in middle level and

average is 3.35 out of 5.
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Ohlhorst, Frank. (2013, p.4) l#tienmvesnisiuriiosdoya (Data Mining) 1991
“Data Mining is process in which data are analyzed from different perspectives and then turned

into summary data that are deemed useful. Data Mining is normally used with data at rest or with

archival data. Data Mining techniques focus on modeling and knowledge discovery for predictive,
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rather than purely descriptive, purposed—an ideal process for uncovering new patterns from data
sets.”
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$wundoyariu desiimsulasmideyaluiinuedlugduundnay Iddugduunuy
. uszl dy A 9 ~ a ag = 9 1 v 9 I []
(Nominal) 4%l ieaan1snszredeyanuinnulyl 33ms Ae Mutsmdeyasenilugie
A g J [ Y A 9 9y Y <3| a
w301 ungqu (Cluster) Msmingedoyaiuzay gndeuazaeandesnuanuilussues
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U 1 HNAABAINIINYNABIYBINITNEINI B FIAINNUgNABINgInT oMl axiiludtsuen
' v ¢ ¢ VA A Ay 2 < o Y _q Yo v
NWAGNEINMINEINTBIIY TawunFenone I dazmunatanuuind 14t msas
sunuu Taaangadoyaisouiiuuiing (Supervised Learning)
ana P 1 o 1 . Aaa o
uoanstand lidesiimsulasdoyalioglugil Nominal Ao 1oANT1M Class
A Y < ] . ~ Y Y a9 [ !
(ioIndoyagninueg11u31u11 Nominal iSouiesnds Tasliardeyailu No ag Pass dau
{ o 1 4 o an I'd 1 . .
ndosiimsudasdoyalioglugduny Nominal d1uau 4 wean3Da9 laun Utilization,

LTV, Movement iag PaymentHistory 5188zi0eansutlasdoya Tuaisian 3.2

4 v aa  J 1<
M1 3.2 mswlasdoyavesuaazuean3ian 14iiu Nominal

luster No.
Attribute

LTV <=75 >75-80 >80-100 >100 Deposit CleanLoan NoData

PaymentHistory Bad Good NoData
Utilization <=80 >80-90 >90-95 >95-100 >100 NoData
Movement <10 10-14.99 15-19.99 >=20 NoData

Goulumanlasdoyaveseaniiod LTv

--Queryl

UPDATE IS_Src SET IS_Src.LTV_txt = ">100" WHERE (((IS_Sre.LTV)>1));
--Query?2

UPDATE IS_Src SET IS_Src.LTV_txt = ">80-100" WHERE (((IS_Src.LTV)>0.8 And
(IS_Src.LTV)<=1));

--Query3

UPDATE IS_Src SET IS_Sre.LTV_txt = ">75-80" WHERE (((IS_Src.LTV)>0.75 And
(IS_Src.LTV)<=0.3));
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--Query4

UPDATE IS _Src SET IS_Src.LTV_txt = "<=75" WHERE (((IS_Src.LTV)<=0.75));

--Query5

UPDATE IS _Src SET IS_Src.LTV_txt = "CleanLoan" WHERE (((IS_Src.LTV2)="Clean"));
--Query6

UPDATE IS_Src SET IS_Sre.LTV. txt = "Deposit” WHERE ((IS_Sre.LTV1D)="qurhn"));
--Query7

UPDATE IS Src SET IS _Src.LTV_txt="NoData" WHERE (((IS_Src.LTV2)="#N/A" Or
(IS_Src.LTV2) Is Null));

doulumsutlasdeyaveuean3 ot PaymentHistory

--Query8

UPDATE IS_Sre SET IS_Src.History 24M_txt = "Good" WHERE

((IS_Src.History 24M)="Yes"));

--Query9

UPDATE IS _Src SET IS _Src.History 24M_txt="Bad" WHERE

(((TS_Src.History _24M)="No"));

--Query10

UPDATE IS Src SET IS_Src.History 24M_txt = "NoData" WHERE (((IS_Src.History 24M) Is
Null Or (IS_Src.History 24M) ="#N/A"));

Goulumanlasdoyavesoansiion Utilization

--Queryl1

UPDATE IS_Src SET IS_Src.Utilization_txt =">100" WHERE (((IS_Src.Utilization)>1));
--Query12

UPDATE IS_Src SET IS_Src.Utilization_txt = ">95-100" WHERE (((IS_Src.Utilization)>0.95
And (IS_Src.Utilization)<=1));

--Query13

UPDATE IS_Src SET IS_Src.Utilization_txt =">90-95" WHERE (((IS_Src.Utilization)>0.9 And

(IS_Sre.Utilization)<=0.95));
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--Query14

UPDATE IS_Src SET IS_Src.Utilization_txt = ">80-90" WHERE (((IS_Src.Utilization)>0.8 And
(IS_Src.Utilization)<=0.9));

--Query15

UPDATE IS_Src SET IS_Sre.Utilization_txt = "<=80" WHERE (((IS_Src.Utilization)<=0.8));
--Query16

UPDATE IS _Src SET IS _Src.Utilization_txt = "NoData" WHERE (((IS_Src.Utilization) Is
Null));

Goulumsutlasdeyaveseansing Movement

--Query17

UPDATE IS _Src SETIS_Src.Movement_txt = "<10" WHERE (((IS_Src.Movement)<0.1));
--Query18

UPDATE IS _Src SET IS_Src.Movement_txt="10-14.99" WHERE (((IS_Src.Movement)>=0.1
And (IS_Src.Movement)<0.15));

--Query19

UPDATE IS_Src SET IS_Src.Movement_txt ="15-19.99" WHERE (((IS_Src.Movement)>=0.15
And (IS_Src.Movement)<0.2));

--Query?20

UPDATE IS_Src SET IS_Src.Movement_txt =">=20" WHERE (((IS_Src.Movement)>=0.2));
--Query21

UPDATE IS_Src SET IS_Src.Movement_txt = "NoData" WHERE (((IS_Src.Movement) Is
Null));

Goulumaidondeyaiiion lihlszuanadu Tdsunsy WEKA

--Query22

SELECT IS_Src.ID AS ID_Hint, IS_Src.Utilization_txt AS Utilization, IS _Src.LTV_txt AS
LTV, IS Src.Movement txt AS Movement, IS _Src.History 24M_txt AS
PaymentHistory,IS Src.Auto Review Class AS Class

FROM IS Src

WHERE (((IS_Src.Utilization_txt)<>"NoData") AND ((IS_Src.LTV_txt)<>"NoData") AND

((IS_Src.Movement_txt)<>"NoData") AND ((IS_Src.History 24M _txt)<>"NoData"))
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ORDER BY IS_Src.ID;
A
v a 4
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nszurumsuilasdeyaliieglugi Nominal TaaT5unsu Ms. Access auidou luiidmual

TuSeulymauasdoya Asnni 3.2

@ 9 = | . ‘ MyIS_DB_VS : Database (Access 2007 - 2010) - Microsoft Access - o
IE rore | cese | exeraioate  DatabaseTools | Fieids  Table - @
e =z == = j RlFomWizard | f==| 5 | L Reportwizard ) 4 Module
8 == I BKE B Slnavigation~ gJ il [ tabels
Application | Table Table SharePoint Query Query Form  Form  Blank Report Report Blank
arts Design  Lists~ | Wizard Design Design Form 2 More Foms = Design Report
Templatas | Tables Queriss Forms | Reports
All Access Objects ¥ « || T Datais unmissing 14011408 x
[searcn. ) ID_Hint .| Utilization - | Movement - v ~ | PaymentHistc - Class < Py
| — 12850 >100 <10 <75 Good No
~ = 12851 <=80 <10 <=75 Good Pass.
B 13011498 4Test 12852 #90-95 =20 CleanLoan Good Pass
R 13011408 Newsrc 12853/<=20 <o Deposit Good pass
BB Data 15 AN 12854 <=80 <10 >75-80 ‘Good Pass.
g 12855 >80-90 10-1499 <75 Good No
B Data1s AN 13011408 12856 <=80 <10 CleanLoan Good Pass
B s it =i 12857 790-95 <10 <75 Good Pass
B - 12858 <=80 <10 <75 Good Pass.
BEH Dpatais_unmissing 4 12859 <=80 <10 <75 Good Pass.
3 Datais_unmissing. 14011408 | 12860 <50 <10 <=15 Good Pass.
- ] 12851 <=0 <0 =75 Good pass
gy R | 12862 795100 <10 Cleantoan Good Pass.
B s S| 12863 >05-100 >=20 =75 Good pass A
B o iso g . 12864 »95-100 20 CleanLoan Good Pass.
i 12865 <80 <10 =75 Good Pass
B 1551 1301-1408_dtest 12866 >95-100 <10 <75 Good pass.
i S 12867 >90-95 <10 >80-100 Good Pass
S ———— 12868 <=80 >=20 Cleanioan Good Pass
12869 <80 101499 <75 Good Pass
LY 001_Mske_Th_IS_sre-dTest 12870 <80 <0 =75 Good Pass
% 003.0_upd_Th_I5.src_LTV_blank 12871/ <80 <0 <75 Good Pass
= ; 12872 <=80 >=20 >80-100 Good Pass.
X 003.1_upd_Tb_Is. sre_LTV_H1_>100 12873 <=80 >=20 <=75 Good Pass.
Upd_Tb_IS_sre_LTV_H2_>80-100 12874>100 <10 <75 Good No
AR esrent Ty 280 12875 <80 =20 <75 Good Pass
12876 >05-100 <10 >100 Good No
upd_Tb_IS_sre_LTV_L_<=75 4 12877 <=80 >=20 Deposit Good Pass =
vl sions = 12878 >95-100 <0 >100 Good No. E
ikl | 12879 <80 2220 <75 Good Pass
 ; Upd_Tb_IS src_LTV_Deposit _[~l| Recordi 4 412893 0f12693  » M b | G ho Fikter [ Search
Datasheet View I =T

MNA 3.2 Msdszunanalaslalsunsy Ms. Access

4.2 Export  doyaildiinisulasdoyainlysunsy Ms. Access  (.accdb)

FovFoundn 1l Excel (xisx) niuilalysunsn Ms. Excel @Walvldi Export 11910

3 Y < J qa;l dyslaw A < d AA
Ms. Access UU LA Save as nJu"l‘Wa CSV (.csv) Elumumuum%maﬂmwmsﬂﬂammm

d

4 Y E4 ]
Joyansunnuoansiimnin Wil eldainnugndesuesTumanisdaduleiinau

9 = oA A v A
NABILASUANUUNULDDD ANNINN 3.3

E'
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G H | J K L M N g} P Q
1
2 @ Save As b
131 1(:5-01999 :E?;UU T 1l <« Private » MSITE » IS MSITE » VS v| | | searchys o
5 33 <=80 an <=75 = -
e 3 80 < P Organize v New folder = ®
7 36 <=80 an <=75 A & i ;
i ) i et (] Microsoft Excel Mame Date modified Type
T 37 <=60 "0 <=75 Doc File folder
10 38 <=80 10-14.33 <=75 T Favorites Other_Technique File folder
11 39 <=80 10-14.99 <=75
Deskt der
e e = - B Deskiop Pic File folder
13 a1 <80 =20 s i Downloads wid_old File folder
14| 47 <=80 <In 375-80 =l Recent places www File folder
15 43 >100 <10 CleanLoan Good &, SkyDrive www_BackUp_susu
16 443100 15-19.99 =75 Good 43 Dropbox (Z] Data I5_unmissing_V/5_new2.csv
17 45 <=80 an <=75 Good
18 46 <=80 »=20 =75 Good (2] Data IS_unmissing V5 _new2 Test 2.csv
13 47 295100 an >7580  Good I Desktop v < >
20 48 <=80 >=20 <=7h Good
21 48 <=80 »=20 <75 Good File name: | Data_IS_unmissing_V5_newZ.csv v
22 50.<=80 al 37580 Good Save as type: | CSV (Comma delimited) (*.csv) v
23 51 >30-90 »=20 >7580  Good
24 52/<=80 =20 >100 Good Authors Hesna nédnlnasd Tagst Addatag
| 53 <=80 »=20 >100 Good
25| 54 >95-100 an =75 Good
| 55 >85-100 an <=75 Good 3 Hide Folders Tools v Save Cancel
29 56 >90-95 an =75 Good
23 57 <=80 an =75 Good
30 58 <=80 <10 <=7 Good o
4 < » W] Data_IS_unmissing %3 [l i

AN 3.3 Msunn g Excel Wulig csv

43 fimsilszaranadeyaiomgUuunTuaamsaadulamunszuiuves
o Ay v Ao o @ o =
ﬂTﬁTl”lleJ@QsUf’)%la Iﬂﬂisﬁiﬂillﬂiu WEKA agia1auIUaNDUANU

1. WaTyYsunsu WEKA > 1800 explorer > 1890 open file > 1don 14d .arff

A Ay Y v ~ Y o A ~
HIov .csv mmmﬂmﬂmgmammug AINTINN 3.4 LLIASNINN 3.5

G

9

aa 4 1 a [ 1
2. AUUEANILINN INe1 999000 > AANIADA > Remove AININA 3.6

aa :{d's) =X

A aa oo 9 g v o Y
3. [@enueANsUINNABINS sudweanstInnee Iniudldanaraais

ya o Y Y ~

o S I o {
(38138 S wundoya) nsdiviuddoyaiidlulug csv 19 save ituld arff dannii 3.7

Y

- Weka GUI Chooser - O

Program  Visualization Teols Help

® WEKA

The University

Applications

of Waikato Experimenter
T
Waikato Environment for Knowladge Anzshysis KnowledgeFlow
Version 3.6.2
{c) 1553 - 2010
The University of Waiksto Simple CLI

Hamiiton, New Zealand

a s
NNN 3.4 Iﬂil!ﬂiu WEKA 1I95%U 3.6.2
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NN 3.5 AIDYWNITUBVIVDYA .csv

- Weka Explorer = =
Preprocess
Open fle... Open URL.. OpenDB.., Generate.
Filter
Choose  None E
= - Open -
Current relation
Relation: None Lookin: s v|
Instances: None
Attributes ; Doc I
i Other_Technigue
i " Recent Items .
wid_old
W y
www_BackUp_auan =
Desktop B Data 15 unmissing V5_newZ.cov
IEL] Data_1S_unmissing_V5_new2_Test_2.csv
1
My Documents
L5
Computer
File name: Data_IS_unmissing_¥5_new2,csv
Network . —
Fhigr Flesof type: sy data files (.csv) v
Status
Welcome to the Weka Explorer
- ‘Weka Explorer s = n
Preprocess | Classify | Cluster | Associate | select atiributes | visualize |
| Openfie. Open URL... OpenDB... | cenerate Undo I Eat.. Save...
Fiter
Choose  |None | Aooly
Current relation Selected attribute
Relation: Data_IS_unmissing_VS_new2 Name: ID_Hint Type: Numeric
Instances: 12893 Attributes: 6 Missing: 0 (0%) Distinct: 12893 Unique: 12893 (100%)
Akt e Statistic Vahie
Al None vert Pattem Mewatn L
WMaximum 12907
Wean 64528
No Name | e StdDev 3727.852
2|[Jutiization
3|[_JMovement
Ao
S|[_|PaymentHistory Class: Class (Nom) ~ | Visualize All
& JCiass 4

Remove

Status
oK

4' [ 1 Aana A A 9
HNN 3.6 GI'J?]EJNﬂWiﬁ‘ULL@@]ﬂiU’JVI‘WhllJLﬂEl'J"llﬁN
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o Weka Explorer =
Preprocess | Classify | Cluster | Assodiate | Select attributes | Visualize
Open file. .. Open URL... OpenDB... Generate... Undo Edit... Save...
Filter
Choose  None Apply
Current relation Selected atiribute
Relation: Data_IS_unmissin q e Save
Instances: 12833
| Attributes Save in: S v| FiemE- 7|
Al None : Doc L
=5 Other_Technique -
pro- pene Recent Items Pic
-1 [ Uitlization wil_old ]
2 [¥|Movement waww ki
3TV l www_BackUp_pusa |
4 |[PayeatE Desktop 8 Data_IS_unmissing_V5_new2.arff =
5|<ICiass

& Data_IS_unmissing_V5_new2_Test 2.arff

My Documents

Ly
Computer 5
y - ¢
QI_.\ File name: Data_IS_unmissing_V5_new3| Save ']
Status Network

Files of type: | arf =
= fles of type: | Arff data files (=.arff) v Cancel w0

H @ 1 o I
MWN 3.7 dreeramstiunn Indidlu arff

v
Y ad o 9y

A ada Jd Y . Aav Aq Y a
4.4 129NIBHAUATICHVUDYANIYITIIUNVDYA (Classify) et lsmaila J48

U

a

A yad a [ qul a [ dy
1oy ID3 wagzaen lIsnadouilszaninn luaanung 2 main Agll
4.4.1 AAN Tab classify > t@onmatiandesns g mundoya N Classifier
-2 d’
ANINT 3.8
A as [ a A d’ o w 9 d?’ d' .
4.42 @omsmsialsz@ninn lunaifinad9zgnas1auuN Test Options
> 1900353015 AN INAALDY Cross-validation 10 Folds
an¥MLNIINIUYDY Test Options UAazHUVYDIT5Un3 WEKA 3 4 31lunw
-2 ds‘
Al
.. | o aall <
1. Use training set fi0 iumssimuald Tsunsy WEKA ldaadoyaiSousiiuiu
Y A v d?
dmaden Tuaanaiavy
) A g Y 9 v Y a o gR
2. Supplied test set v 1Jumslsgadoyanadeuauazyganuvoyazeoug ¥Ign
v oA ya oy v Y ¢ S ¥ wa v - o
tanson PiSeudesudn uazdouilulia arff 1l Tnssasaazquaniinvesdoyamilouny
Y ) 9
YoIYAUDYAG U]
< a { '
3. Cross-validation i 1flumsldnnuannsamayiiieglullsunsy WEkA 14
o i IS ' [ o { o
Mmsniegadoyasouiooniluge azimig fu awsiuau Folds Afmualagyng sou

1 [ Y )
voamsizouijlunndeyaiveNazasialuaaiy Tsunsy WEKA szmdedoyald 1 4a tite
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oS

v
)]

Y

4 i1
dmsunaaeunazinlszaninmvesluea nazeziuguil liisesn sundgasunnya

@

1 ] I ~ YR 1 ] I =
iy aanuazdlun lassilumanuiazthuage
I a { 1
4. Percentage split Ao 1umsldanuamnsoneuiloglulisunsy WEKA 14
(% 1 Y = A 1w . A o 1 ~ A o Y o @
Tamsniegadoyaiiouieoniiny % splic  Agnsmuanazdiviaoiiilllddmsy

nagauuazIflszantonves luwa

-

Weka Explorer = B

Preprocess| Classify | Cluster | Associate | Select attributes | Visualize:
Classifier
Choose |48 -C0.25 M2

Classifier output

=== Run information ===

Scheme:
| | retation: ata_
O Percentagespit % |85 Instances 12893

issing V
Attributes: 5
More options. .. i ation

fovement

{Nom) Class v v
ayrenthistor:

= o Class
- e — est mode 01d cross-vali

(®) Cross-validation ~ Folds |10 ers.unsupervised.attribute.Remove-R1

set) ==

3 (1292.0/95.0)

= <10: No (80.0/10.0)

= 15-19.99: No (13.0)

= 10-14.98: No {12.0/2.0)
ent = »=20: Pass (38.0/8.0)

= <10: No (73.0/7.0)
= 15-19.99: Pass (1.0)
ass (9.0/2.0)

Gond: Pasa (25.0/8.0) &

Status

ok Log -~ x0

=~ A aa o v as Y9
HNNN 3.8 ﬂ'ﬁla@ﬂﬁ‘ﬁﬂ'li‘ﬂ']lluﬂsll’f]y'ﬁllagﬁ‘ﬁﬂ'lﬁﬁlslfsllﬂylaﬂﬂﬁﬂﬂ

4.5 ¥INADIMT Set Option INAY 13 1@BAN More Option
a tﬂ' U
4.6 Aan Start tesu 1151033
9 kY v oA a
4.7 wannmsiszmanadoyavy lagluuulueamsaaduloveunnia 148

uag ID3 Asuaanazduumsdaduliediege Tunwi 3.9 wagaImdi 3.10
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Scheme: weka.classifiers.trees. 48 -C 0.25 -M 2
Relation: Data_IS_unmissing_V5_new?2-weka.filters.unsupernvised.attribute.Remove-R1
Instances: 12893
Attributes: 5
Utilization
Movement
LTV
PayrmentHistory
Class
Test mode: 10-fold cross-validation

=== Classifier model (full training set)} ===
148 pruned tree

Uftilization = =95-100

| LTV = <=75: Pass (1292.0/95.0)

| LTV = =80-100
| | Movement = <10: Mo (80.0/10.0)

Utilization

= <=80: Pass (8202.0/58.0)
Utilization = >100
| LTV = <=75

| | Movement = <10: Mo (293.0/4.0)
| | Mowvement = 15-19.99: Pass (2.0/1.0)

Utilization = =80-90

| LTV = ==75: Pass (B58.0/16.0)

| LTV = =80-100

| | Movement = <10: Mo (42.0/3.0)

Utilization = =90-35

| LTV = <=75: Pass (656.0/33.0)

| LTV = =80-100

| | Movement = <10: Mo (25.0/4.0)
| LTV = Deposit: Pass (50.0/2.0)

Mumber of Leaves : 55

Size of the tree : 72

Time taken to build model: 0.06 seconds

ani 3.9 gluppTumamsdadulannmsswundeyalasldmaiin 148
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Scheme: weka,.classifiers.trees. 1d3
Relation: Data_IS_unmissing_V5_new2-weka.filters.unsupervised.attribute.Rermove-R1
Instances: 12893
Attributes: 5
Utilization
Movement
LTV
PaymentHistory
Class
Test mode:  10-fold cross-validation

=== Classifier model (full training set) ===
Id3

Utilization = =95-100
| LTV = <=75

| | Movement = <10: Pass

| | Movement = 15-19.99: Pass

Utilization = <=80

| LTV = «=75

| | Movement = «<10: Pass

| | Moverment = 15-19.99: Pass

Utilization = =100

| LTV = =<=75

| | Movement = <10

| | | PaymentHistory = Good: Mo
| | | PaymentHistory = Bad: Mo

Utilization = =80-90

| LTW = =<=75

| | Movement = <10: Pass

| | Movement = 15-19.99: Pass

Utilization = =>90-95

| LTV = «<=75

| | Movement = «<10: Pass

| | Movernent = 15-19.99: Pass

| | Movement = =>=20: Pass

Time taken to buid model: 0.03 seconds

M 3.10 JUuun Twaanmsdadulaninmsswundeyalasldmaiia D3

a 4 091} Y 1
flﬂﬂﬂ”li’JLﬂi”l%‘ﬁNﬂﬂﬁﬂi%ll’mNa%}ﬂyjﬂﬂlﬂﬂjﬂiuﬂiu WEKA Tuduaouiinyii

Y k4
mata 148 T uduvesnissmundeya 72 ¥ (layers)  uaz lagdunuumsdaduls 55

Y 9
siuuy sazwudunaiia D3 Tdduduvesnmssmundoya 181 §u (layers) wazlagiuny

4 1
msdadule 132 guvy venaind Fanudunaiia D3 Hydunumsdadulen liawise

7y Y o & 7
Wmmmﬂlayallﬂ NUIU4 gﬂl!‘U‘U AouaaIHanIneInIallu “null?
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5. Juapumsialsz@ninmvesgiuuurie Tuna (Evaluation)

a A

34

flnﬂﬂﬁgjﬂﬂigE‘T‘Vl‘ﬁﬂWWGU’ENT?JLﬂaﬂ1§ﬁﬂ§u1%ﬁ1€]}%1ﬂmﬂﬁﬂ J48 uag ID3 VDN

4
%

T1sunsy WEKA 1anadnsg ¢ail

Stratified cross-validation ===

Summary ===
Correctly Clssified Instances 12495 06.9131 %
Incorrectly Classified Instances 308 3.0869 %
Kappa statistic 0.7673
Mean absolute error 0.0545
Root mean sguared error 0.1671
Relative absolute error 37.2147 %
Root relative squared error 61.7530 %
Total Mumber of Instances 12803

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.992 0.297 0.975 0.992 0.983 0.8z Pass
0.703 0.008 0.885 0.703 0.784 0.92 Mo
Jeighted Avg.  0.969 0.274 0.968 0.969 0.968 0.9z

=== Confusion Matrix ===
a b <=- classified as

11774 94| a = Pass
304 721 | b = Mo

MNN 3.11 wamsiszuilszansninlueansaaaulaveannila J48
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=== Stratified cross-validation ===

=== Summary ===

Correcthy Classified Instances 12489 05,8665 9%
Incorrecthy Classified Instances 400 3.1025 %
Kappa statistic 0.7e6l1

Mean absolute error 0.0531

Root mean squared error 0.1639

Relative absolute error 36.2797 %

Root relative squared error 81.3118 %

UnClassified Instances 4 0.031 %
Total Mumber of Instances 12893

=== Detaied Accuracy By Class ===

TP Rate FP Rate Precsion Recall F-Measure ROC Area Class
0.992 0.298 0.975 0.992 0.983 0.938 Pass
0.702 0.008 0.883 0.702 0.783 0.939 Mo
Veighted Avg. 0.969 0.275 0.967 0.969 0.967 0.938

=== Confusion Matrix ===
| b <— classified as

11789 95 | a = Pass
305 720 | b = Mo

MNA 3.12 wamsdszmulszaninn lumanmsaaaulaveanaiia D3

k4
v

6. Tuapumsihwadnsn ldnnnsinszideyall1slfinalss Temineasnns

(Deployment)

a 4 = =\ 1" v AAq Yo Aa A
i]”lﬂﬂ”li’.lmﬁz‘ViLﬂiﬂﬂlﬂﬂﬂgﬂllﬁuiulﬂﬁ!mzﬂTﬂ%uﬂi%’sﬂﬂizﬁV]‘ﬁﬂiW"U@Q

1 a

) ~ 9 Qa}/ a =\
gﬂlmUTNLﬂﬂﬂWi@ﬂﬁui%ﬂqﬂﬂiﬂ‘VNL‘VIﬂL!ﬂ J48 11ag ID3 Nﬂﬂi"lﬂ;]’l"l maua  J48 U

Ao K

a A o J 1 a
Uszaniamlumsswunuionensaidoya ldaniunaiia ID3 F35699 Iaidenld Tueanis

a 7

v A 4 % o { a a a o %
aadulaf laninmaiin 148 11400 T sunsunwensal TemadyFSudidamnuigFez 1asy
a AA o Y . . Y = 9
MINUNIUNEU NUSNHULNT IFIIULUY Web Application Jagl¥aiun PHP uazi5onls
v A P o =1 A a
sunuTuwmansdaduleninTusunsy WEKA 1no3du 3.6.2 Tagasd desieazdoainuiyly

A
UNN 4
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HAMSAUHUNTIVY

a d oA a v
4.1 fn‘E'J!ﬂi1$ﬂ!!ﬁgﬁéﬂﬂﬁﬂ1ﬁﬂ1!uuﬂ1§3ﬂﬂ
9 ¥ s
mﬂmi‘ﬂizmawamagamﬂﬂmﬂm WEKA 1195%U 3.6.2 ﬁ1ﬂ1§ﬂﬁ§ﬂﬂﬂﬂ15
a a a v Aa 3 a Yy a a Y
']J33Lllu']J33ﬁ‘V]ﬁﬂ1WT§JLﬂﬂﬂ1iﬁﬂﬁu1§]‘U@\1%Q 2.4naun llﬂll,ﬂ AU J48 aginaln ID3 llﬂ

Y
fas1eazdsaluniiee ki

~ a ~ o v A ¢
M13190 4.1 L‘]JiEJ‘UWIEl‘Uﬂ'J'liJﬁ']iJ'l'iﬂGluﬂ"lifﬂHLuﬂ"llﬂy'a ﬁif]ﬂ"liWEﬂﬂ'iﬂlﬁUf)\‘]IﬁJlﬂﬂ

Technique
Measurement
Correctly Classified (No. Instances, (%)) 12,495 12,489

(96.9131%) (96.8665%)

Incorrectly Classified (No. Instances, (%)) 398 (3.0869%) 400 (3.1025)
Unclassified Instances = 4
Total Instances 12,893 12,893
Root Mean Squared Error 0.1671 0.1659

o 1 a J =2 a 4 =
HUELYE. A1 “DUALAUN (Instance)” iuiﬂﬁllﬂill WEKA 1804 15ANDTA (Record) 1150
o I aa J . =3 [ :4
193 (Row) HAZA1IN “UDANTUIN (Attribute)” Glui‘ﬂiuﬂill WEKA #1180 ADANU (Column)

nsoNaa (Field)

A ! ~ o Y Ay ¥
INATTNN 4.1 NaﬂWiL‘]J’iEJ‘ULTIEJ‘]Jﬂ’JﬁJZ‘ﬁiJﬁﬂiuﬂﬁmuuﬂﬂlﬂy‘aﬂlﬂdImﬂaﬂvlﬂ

4
v A

MnmAaiia J48 1az ID3 agdwa ldasi
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1. manugndeautudrlunsswundoya (Correctly Classified) vonAiin 148
tag ID3 WA 96.91% 1AL 96.86% ANEIAL
2. manwuAanaralunssmundoya (Incorrectly Classified) ¥onaiin 148 1az
ID3 UAWNINDY 3.09% LaE 3.10% AN
o < s Ay o Y] v . A
3. $wnusanesa A luawisadwundeyald (Unclassified Instances) yoarnaiin
o 9 9 < 4 A o < 4
748 Ansndmundeya lannisanesa taz D3 U3 Iu 4 15an050
o < /s AqY o oy ¥ Lo <
4. Pwusanesa NlguiunsGeuguazasagduuy Tuaatilidiuy 12,893 150
o
Av3A

1 4 o ' 1 a 1 4
5. A %ﬁmwmammﬁauiuﬂﬁmuuﬂaﬁ'agaizmwmﬂmmzmwmﬂm (Root

Mean Squared Error) ¥9inaiia J48 11az ID3 UAWMNNL 0.1671 uag 0.1659 AMA1A

M131390 4.2 gATAIMIUA TP, FP 118 Precision

True Positive Rate
Precision
(TP) or Recall Rate |
Pass No Pass No Pass No
a/(a+b) d/(c+d) c/(c+d) b/(a+d) a/(a+c) d/(b+d)

! o o a (Y 4
ﬂ15N‘ﬁ 4.3 mmﬁﬂmﬁﬁmﬂmau%yamuuﬂmmmmﬂ AUNaNINEINTaIved luaa

Technique &

Classified as

Fact Value
Pass 11,774 94 11,769 95
(11,868) (a) () (a) (b)
No 304 721 305 720
(1,025) (c) (d) (c) (b)

113197 43 uaaemanfSeuisudwaudoyadunaiuaaidese fukans
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o { a @ Y
wensaives luaan ldninmsldmailna 148 uaz 1D3 a3ilwa ldasil
o 3 J Aa a a0 g o us/‘ '
1. Swusanesanlnaidasalinnilu Pass $1u9u 11,868 11U WUIIHANIS
¢ Ay g £ A = 7 & o 3 s
wensoivesluaai Idannsldinaiia 148 Awernsaiidu Pass 1w 11,774 15an050 taz
7 o o < 4 ' ks A = 7 o
wensaitilu No $1uau 94 15AA0SA LAgWDIIWANTHEINTRIvEUNALlA ID3 Anensalily
° < ¢ 7 o < ¢ ' Sy ¥
Pass 91121 11,769 15AA03A aznensoltilu No $1uau 95 15anesa uaasi luaah 1dvn
a 1 Y Y o a3 g
maiia D3 lienusonensaidoyald S1uau 4 15anesa
o 3 s A a a1 g o < J 1A
2. $nuianesaniinaidasaliauiu No $1uau 1,025 Sanesa nuiinanis
£ Ay v ] a A s Ao 3 ¢
wensaives luman laninnis Hmaiin 148 Anernsaiiu Pass H81uau 304 5anesa uaz
7 Ao < s ' 7 A A i3
wensalilu No Hsmwau 721 15an05a uaznuwanisneInsalveunaiin ID3 AneINTol

< o < ¢ 7 0 < ¢
1111 Pass 312U 305 15ANDTA LaZNeNIall U No 311U 720 15AA05A

d' = = 1 o ddyw a a o 9 A o
M1319N 4.4 L‘]JSEJ‘]Jl,‘VIEJUﬂ"Iﬂ‘]SuGD"JmJ’iZﬁ“l/l‘ﬁﬂWWGluﬂﬁmlluﬂﬂlﬂy’ﬁ NIBDNIINYINITUUDN

Tuaa

Class ID3
Measure Average
True Positive Rate 0.992 0.703 0.969 0.992 0.702 0.969
False Positive Rate 0.297 0.008 0.274 0.298 0.008 0.275
Precision 0.975 0.885 0.968 0.975 0.883 0.967

d’ =\ = (Y] ddyw a a ) 9
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No. %
Utilizati Paym TRU FALS
Movement Test False/Total
on ent E E
Case Test Case
1 <=80 Pass 0.993 99.3 520 517 3 1%
2 >80-90 Deposit Pass 0.968 96.8 6 6 0 0%
3 >80-90 <=75 Pass 0.981 98.1 49 48 1 2%
4 >80-90 >75-80 Pass 0.94 94 2 2 0 0%
5 >80-90 >80-100 >=20 Pass 0.875 87.5 6 6 0 0%
6 >80-90 >80-100 15-19.99 Pass 0.857 85.7 1 1 0 0%
7 >80-90 >80-100 10-14.99 No 0.667 66.7 1 0 1 100%
8 >80-90 >80-100 <10 No 0.929 92.9 1 1 0 0%
9 >80-90 >100 >=20 Pass 0.871 87.1 6 6 0 0%
10 >80-90 >100 15-19.99 Pass 1 100
11 >80-90 >100 10-14.99 Pass 0.889 88.9
12 >80-90 >100 <10 No 0.682 68.2 1 0 1 100%
13 >80-90 CleanLoan Pass 0.895 89.5 10 8 2 20%
14 >90-95 Deposit Pass 0.96 96 2 2 0 0%
15 >90-95 <=75 Pass 0.95 95 43 43 0 0%
16 >90-95 >75-80 >=20 Pass 0.946 94.6 1 1 0 0%
17 >90-95 >75-80 15-19.99 Pass 1 100 1 1 0 0%
18 >90-95 >75-80 10-14.99 Pass 1 100 1 1 0 0%
19 >90-95 >75-80 <10 No 0.963 96.3 1 1 0 0%
20 >90-95 >80-100 >=20 Pass 0.8 80 2 1 1 50%
21 >90-95 >80-100 15-19.99 Pass 0.8 80 '
22 >90-95 >80-100 10-14.99 No 1 100 1 1 0 0%
23 >90-95 >80-100 <10 No 0.84 84 2 2 0 0%
24 >90-95 >100 >=20 Pass 0.905 90.5 3 3 0 0%
25 >90-95 >100 15-19.99 No 0.531 53.1
26 >90-95 >100 10-14.99 No 1 100
27 >90-95 >100 <10 No 0.833 83.3 3 3 0 0%
28 >90-95 CleanLoan Pass 0.938 93.8 7 7 0 0%
29 >95-100 | Deposit Pass 0.984 98.4 11 11 0 0%
30 >95-100 | <=75 Pass 0.926 92.6 77 71 6 8%
31 >95-100 | >75-80 >=20 Good Pass 0.84 84
32 >95-100 | >75-80 >=20 Bad No 1 100
33 >95-100 | >75-80 15-19.99 Pass 1 100
34 >95-100 | >75-80 10-14.99 Pass 0.778 77.8 1 0 1 100%
35 >95-100 | >75-80 <10 No 0.904 90.4 7 7 0 0%
36 >95-100 | >80-100 >=20 Pass 0.789 78.9
37 >95-100 | >80-100 15-19.99 No 1 100
38 >95-100 | >80-100 10-14.99 No 0.833 83.3 3 3 0 0%
39 >95-100 | >80-100 <10 No 0.875 87.5 10 8 2 20%




43

M135199 4.5 (919)

Utilizati TRU FALS *
Movement False/Total
on E E
Test Case
40 >95-100 >100 >=20 Pass 0.867 86.7 1 0 1 100%
41 >95-100 >100 15-19.99 No 0.857 85.7
42 >95-100 >100 10-14.99 No 0.8 80
43 >95-100 >100 <10 No 0.663 66.3 9 7 2 22%
44 >95-100 CleanLoan Pass 0.91 91 38 37 1 3%
45 >100 Deposit Pass 0.955 95.5 2 2 0 0%
46 >100 <=75 >=20 Good Pass 0.75 75 1 0 1 100%
47 >100 <=75 >=20 Bad No 1 100 1 1 0 0%
48 >100 <=75 15-19.99 Pass 0.5 50
49 >100 <=75 10-14.99 Good Pass 0.667 66.7 1 1 0 0%
50 >100 <=75 10-14.99 Bad No 1 100
51 >100 <=75 <10 No 0.986 98.6 23 22 1 4%
52 >100 >75-80 No 0.917 91.7 6 5 1 17%
53 >100 >80-100 No 0.9 90 5 3 2 40%
54 >100 >100 No 0.682 68.2 2 1 1 50%
55 >100 CleanLoan Pass 0.971 97.1 4 4 0 0%
Total 872 | 844 28 3.21%
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=== Run information ===
Scheme: veka.classifiers.trees.]48 -C 0,25 -M 2

Instances: 12893

Attributes: 5
Utilization
Movement
LTV
PaymentHistory
Class
12 Test mode: 10-fold cross-validation
13
14 === Classifier model (full training set) ===
15
16 148 pruned tree
Utilization = =95-100
LTV = «<=75: Pass (1292.0/95.0)
LTV = =80-100
| Movement = <10: Mo (80.0/10.0)
| Movement = 15-19.99: No (13.0)
2 | Movement = 10-14.99: No (12.0/2.0)
5 | Movement = >=20: Pass (38.0/8.0)
LTV = =75-80

| Movement = <10: Mo (73.0/7.0)

| Movement = 15-19.99: Pass (1.0)

| Movement = 10-14.99: Pass (9.0/2.0)
| Movement = ==20

| | PaymentHistory = Good: Pass (25.0/4.0)
| | PaymentHistory = Bad: Mo (2.0)
LTV = CleanLoan: Pass (189.0/17.0)
LTV = =100

| Movement = <10: Mo (92.0/31.0)

| Movement = 15-19.99: No (7.0/1.0)

| Movement = 10-14.99: No (10.0/2.0)
| Movement = ==20: Pass (30.0/4.0)
LTV = Deposit: Pass (129.0/2.0)
Utilzation = <=80: Pass (8202.0/58.0)
Utilization = =100

| LTV = <=75

| | Movement = <10: Mo (293.0/4.0)

| | Movement = 15-19.99: Pass (2.0/1.0)
| | Movement = 10-14.99

| | | PaymentHistory = Good: Pass (3.0/1.0)
| | | PaymentHistory = Bad: No (2.0)

| | Movement = =>=20

| | | PaymentHistory = Good: Pass (16.0/4.0)
| | | PaymentHistory = Bad: No (3.0)

| LTV = =80-100: Mo (30.0/3.0)

| LTV = =75-80: No (24.0/2.0)

| LTV = CleanLoan: Pass (35.0/1.0)

| LTV = =100: No (22.0/7.0)

| LTV = Deposit: Pass (22.0/1.0)

Utilization = =80-90

| LTWY = «=75: Pass (858.0/16.0)

| LTV = =80-100

| | Movement = <10: Mo (42.0/3.0)

| | Movement = 15-19.99: Pass (7.0/1.0)
| | Movement = 10-14.99: No (6.0/2.0)

| | Movement = >=20: Pass (64.0/8.0)

| LTV = =75-80: Pass (84.0/5.0)

| LTV = CleanLoan: Pass (76.0/8.0)

Refation:  Data_IS_unmissing_V5_new2-weka.filters.unsupervised.attribute.Remove-R1

mud .1 uunTumamsdadulaveanniin 148
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| LTV = =100

| | Movement = <10: No (22.0/7.0)

| | Movement = 15-19.99: Pass (2.0)

| | Movement = 10-14.99: Pass (9.0/1.0)
| | Movement = >=20: Pass (31.0/4.0)

| LTV = Deposit: Pass (63.0/2.0)
Utilzation = =90-95

| LTV = ==75: Pass (656.0/33.0)

| LTV = =80-100

| | Movement = =10: No (25.0/4.0)
| | Movement = 15-19.99: Pass (5.0/1.0)
| | Movement = 10-14.99: No (6.0)

| | Movement = >=20: Pass (45.0/9.0)
| LTV = =75-80

| | Movement = <10: No (27.0/1.0)

| | Movement = 15-19.99: Pass (3.0)

| | Movement = 10-14.99: Pass (6.0)

| | Movement = =>=20: Pass (37.0/2.0)
| LTV = CleanLoan: Pass (64.0/4.0)

| LTV = =100

| | Movement = <10: No (24.0/4.0)

| | Movement = 15-19.99: No (0.0)

| | Movement = 10-14.99: No (4.0)

| | Movement = >=20: Pass (21.0/2.0)
| LTV = Deposit: Pass (50.0/2.0)

Mumber of Leaves : 55

Size of the tree : 72

Time taken to build model: 0.06 seconds

=== Stratified cross-validation ===

=== Summary ===

Correctly Classified Instances 12495 06.9131 %
Incorrectly Classified Instances 398 3.0869 %
Kappa statistic 0.7673

Mean absolute errar 0.0545

Root mean squared error 0.1671

Relative absolute error 37.2147 %

Root refative squared error 61.7539 %

Total Mumber of Instances 12893

=== Detailed Accuracy By Class ===

TP Rate FP Rate Predsion Recall F-Measure ROC Area Class
0992  0.297 0975  0.992 0.983 0.92 Pass
0703 0.008 0.885 0,703 0.784 0.92  No
Weighted Avg. 0.989 0.274 0.968 0.909 0.968 0.9z

=== Confusion Matrix ===
a b <-— dassified as

11774 94| a=Pass
304 721| b="HNo

MNA 0.1 (519)
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=== Run information ===
Scheme: weka. classifiars. trees.1d3

Instances: 12893
Attrbutes: 5
Utilization
Mowvement
LTV
PaymentHistory
1d Class
12 Test mode: 10-fold cross-validation

14 === Classifier model (full training set) ===

Id3

Utilization = =95-100

| LTV = <=75
| Movement = <10: Pass
| Movement = 15-19.99: Pass
| Movement = 10-14.99: Pass
| Movement = ==20: Pass
LTV = =80-100
| Movement = <10

27 | | PaymentHistory = Good: No
28 | | PaymentHistory = Bad: Mo
20 | Movement = 15-19.99: No

|

|

|

|

|

|

|

|

|

|

| | Movement = 10-14.99: No

| | Movement = »=20: Pass

| LTV = =75-80

| | Movement = <10

| | | PaymentHistory = Good: No
| | | PaymentHistory = Bad: Mo

| | Movement = 15-19.99: Pass

| | Movement = 10-14.99

| | | PaymentHistory = Good: Pass
| | | PaymentHistory = Bad: Mo

| | Movement = ==20

| | | PaymentHistory = Good: Pass
| | | PaymentHistory = Bad: Mo

| LTV = CleanLoan

| | Movermnent = <10

| | | PaymentHistory = Good: Pass
| | | PaymentHistory = Bad: Pass
| | Movement = 15-19.99: Pass

| | Movement = 10-14.99: Pass

| | Movement = ==20: Pass

| LTV = =100

| | Movermnent = <10

| | | PaymentHistory = Good: No
| | | PaymentHistory = Bad: Mo

| | Movement = 15-19.99: No

| | Movement = 10-14.99

| | | PaymentHistory = Good: No
| | | PaymentHistory = Bad: Mo

| | Movemnent = ==20

| | | PaymentHistory = Good: Pass
| | | PaymentHistory = Bad: Mo

| LTV = Deposit

| | Movement = <10

| | | PaymentHistory = Good: Pass
| | | PaymentHistory = Bad: Pass
| | Movemnent = 15-19.99: Pass

Relation:  Data_IS_unmissing_V5S_new2-weka.fiters.unsupervised.attribute.Remove-R1
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76
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2
94

|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| Moverment = 10-14.99: Pass
| Moverment = ==20: Pass

tiization = <=80

LTV = «=75

| Movement = <10: Pass

| Moverment = 15-19.99: Pass
| Moverment = 10-14.99: Pass
| Movement = =>=20: Pass
LTV = =80-100

| Movement = <10: Pass

| Movement = 15-19.99: Pass
| Moverment = 10-14.99: Pass
| Movement = >=20: Pass
LTV = =75-80

| Moverment = <10: Pass

| Moverment = 15-19.99: Pass
| Movement = 10-14.99: Pass
| Movement = =>=20: Pass
LTV = CleanLoan: Pass

LTV = =100

| Movement = <10: Pass

| Movement = 15-19.99: Pass
| Movement = 10-14.99: Pass
| Moverment = ==20: Pass
LTV = Deposit: Pass

Utilization = =100

LTV = «=75

| Moverment = <10

| | PaymentHistory = Good: Mo
| | PaymentHistory = Bad: Mo
| Movement = 15-19.99

| | PaymentHistory = Good: Pass
| | PaymentHistory = Bad: Mo
| Moverment = 10-14.99

| | PaymentHistory = Good: Pass
| | PaymentHistory = Bad: Mo

| Movement = ==20

| | PaymentHistory = Good: Pass
| | PaymentHistory = Bad: Mo
LTV = =80-100

| PaymentHistory = Good: No

| PaymentHistory = Bad: Mo

LTV = =73-80

| PaymentHistory = Good: Mo

| PaymentHistory = Bad: No

LTV = CleanLoan

| PaymentHistory = Good

| | Mowement = <10: Pass

| | Mowement = 15-19.99: null

| | Movement = 10-14.99: Pass
| | Movermnent = >=20: Pass

| PaymentHistory = Bad: Pass
LTV = =100

| Moverment = <10

| | PaymentHistory = Good: Mo

| | PaymentHistory = Bad: Mo

| Movement = 15-19.99: null

| Movement = 10-14.99: null

| Movement = ==20: Pass

LTV = Deposit

| PaymentHistory = Good: Pass

| PaymentHistory = Bad: Pass

Utilization = =80-90

LTV = ==73
| Movement = <10: Pass

NN V.1 (9D)
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| Mowvement

| Mowvement = ==20: Pass
LTV = =80-100
Movement = <10

Mowement = ==20: Pass
LTV = =75-80
Mowvement = <10: Pass

Mowvement = ==20: Pass
LTwv = CleanLoan
Mowverment = <10: Pass
Mowvermeant
Mowvermeant
Mowvement = >=20: Pass
LTW = =100
Mowverment
Mowvement
Mowvement
Mowvement = =>=20: Pass
LT = Deposit

Mowvement = =10: Pass
Mowvermeant

= =10: Mo

Mowvement = ==20: Pass
Utilization = =>90-95

LTW = ==75

Mowerment = =10: Pass

Mowvement
Mowvement = =>=20: Pass
LTW = =80-100

Mowvement = <10: Mo
Mowverment

Mowerment = =>=20: Pass
LTW = =75-80
Mowverment = <10

Mowvement =
Mowvement
Mowvement = =>=20: Pass
LTW = CleanLoan
Mowvement = =10: Pass

Mowement
Mowvement
Mowerment
LTW = =100
Mowerment = <10

==220: Pass

Mowvement

Mowvement = ==20

Mowverment
Mowvement

==20: Pass

Summary ===

Correcthy Classified Instances
Incorrecthy Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absolute error

Root relative squared error
UnClassified Instances

Total Humber of Instances

TP Rate FP Rate

=== Confusion Matrix ===

a b =— classified as
11769 a5 | a = Pass
305 F20 | b = Mo

| PaymentHistory = Good:
| PaymentHistory = Bad: Mo
15-19.99: Pass
10-14.99: Pass

| PaymentHistory = Good:

| PaymentHistory = Bad: Pass
= 15-19.99: null

Mowvement = 10-14.99: Mo

=== Detailled Accuracy By Class

= 15-19.99: Pass
| Mowvement = 10-14.99: Pass

| PaymentHistory = Good: Mo
| PaymentHistory = Bad: Mo
Mowvement = 15-19.99: Pass
Mowvement = 10-14.99: Mo

Mowvement = 15-19.99: Pass
Movement = 10-14.99: Pass

= 15-19.99: Pass
10-14.99: Pass

15-19.99: Pass
10-14.99: Pass

15-19.99: Pass
Mowverment = 10-14.99: Pass

Mowvement = 15-19.99: Pass
10-14.99: Pass

15-19.99: Pass
Mowvement = 10-14.99: No

Mo

15-19.99: Pass
10-14.99: Pass

Mo

| PaymentHistory = Good: Pass

| PaymentHistory = Bad: Pass
LTW = Deposit

Mowvement = <10

| PaymentHistory = Good: Pass

| PaymentHistory = Bad: Pass

Mowement = 15-19.99: Pass
10-14.99: Pass

Time taken to build model: 0.02 seconds

Stratified cross-validation ===

12489 96.8665 Yo
400 3.1025 %
0.7661
0.0531

0.1659
30.2797 %
61.3118 %%
< 0.031 %6
12893

Precision Recall F-Measure ROC Area Class

0.992 0.298 0.975 0.992 0.983 0.938 Pass
0702 o.o0g 0.883 0.702 0.783 0.939 Mo
wWeighted Awvg. 0909 0.275 0957 0.959 0.967 0.938

NN V.1 (9D)
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(ONATUUY 1/2)

Utilization: <=y‘—° Pass (99.3%)

)7
LTV: Deposit Pass (96.8%)

=75@———@Pass (98.1%)

LTV: %—0 Pass (94%)
/
Decksion Tree i // Movement: >=2§_°—. Pass (87.5%)
/
Movement/is 19__920—. Pass (85.7%)
v =80-100

\b Movemﬁ\msﬂo_ @ No (66.7%)
Utilization: 0-
Utilization: ‘-950 Movement\:\ﬂﬂ_s @Mho (92.9%)
Utiization: >95\0a.g)
Utilization: :1%@.0 Movement: >=20 g @ Pass (87.1%)

Pass (100%)

N
Movement: =1l @Mto (68.2%)

LTV: CleanLoa Pass (89.5%)

mwi a.1 JuvumsdadulevesTuaa n3al Utilize <= 80 uag Utilize > 80-90

LTV: Deposit Pass (96%)

LTV: <£75 Pass (95%)

Movem:nyu_.—. Pass (94.6%)
Movement: ’ELQJSA.—. Pass (100%)
LTV /:75 80
Movemem;.\ 44.9_'1._—. Pass (1000%%)
/ ’ Movement: No [96.3%)
/
Utilization: <= 8[10 / Movement: >=20g, @ Fass (80°0)
Utiization; =80~ BO-90 g
Decision Tree S =90-95, Movemen;;gﬁﬂ._.__.__. Pass (80%)
3} Tv =50-11 =

UtI|IZat>0ﬂ 51-&0_0 \ uﬁﬂgﬁ?\m—msa.—. No (100%)
Movement: =10g, @No (84%)
\ Movement: >=20gq  @Pass (90.5%)

Movement; 5 19, 9. .No (53.1%)
;=1

Moveme —}4.93.. o No (100%)
Movement: No (83.3%)

LTV: CleanLoa Pass (93.8%)

ai a2 uvumsdadulavesluma nadl Utilize > 90-95
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(ONATUUY 2/2)

LTV: Deposit Pass (98.4%)

LTV: <£75 Pass (92.6%)
PaymentHistory: G Pass (84%)
Movement: >=2

PaymentHiE’ltrry—Ba.d_.—': No (100%)
. ~ o
LTvif7s ghlovement: 15-19.99g _@ Pass (100%)

2 10-14.99 g @ Pass (77.8%)

/ MovemenM.—. Mo (90.4%)

Movement: >=ﬁ.__ ________________________________ @ Pass (78.9%)

Movement;15-19.99 g @MNo (100%)
MovementIo-i4.99g g No(83.3%)

Movem M_. ................................ @ No (87.5%)

Pass (86.7%)

Utiization: <=80gy

Utilization {’U:S_uo

Utilizatior:

utmzat»oMO

Decision Tree

Movement: >=20
No (85.7%)
No (80%)

Movement:

NO (66.3%)

LTV: CleanLoa Pass (91%)

mwn a3 JluvumsaadulevesTuaa n3al Utilize > 95-100

LTV: Depos;o..—o Pass (95.5%)

PaymentHistory: @ Pass (75%0)
Movement: >=20
PaymentHistory: - @ No (100%)

Utilization: <=8

Decision Tree

4 Movemam .

Movement;15-19. — @Pas (50%0)
=<=73 .
f o e PaymentHistory: Goodgy g Pass (66.7%)
PaymentHistory: - _—.No (100%)
\ Movement: 2}&._ @ ho (98.6%)
7§\SU.._ @ No(91.7%)
—  @Mo (90%)
LTV:

lag g No(68.2%)

LTV: CleanLoa&.—. Pass (97.1%)

a o A =
MNN A4 gﬂuuumsmaulwaﬂuma NI Utilize > 100
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HAZUUUTIABINNANAM AR (Mathematics Model) [4]
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4) Return Cheque Debit (Return_Cheque Dr) fio
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5) Return Cheque Credit (Return_Cheque Cr) fie
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6) Debt Behavior History (History 24M) fio
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7) Auto Review (Auto_Review_Class) filo Wans
wnsanlivesegdaamie li FalHiuddananaluns

s &
NAANAIIU

3.2 mi!!‘l]mﬁ’llﬂya(Data Transformation)
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Algorithm: Utilization umﬁ‘; 1
Case when Utilization <0.30 Then ‘U_Low’
when Utilization>=0.30 and Utilization<=0.70 Then
'U_Medium’
Else 'U_High'
End Utilization
Algorithm: Utilization umﬁ; 2
Case when Utilization=0 Then ‘U_None”
when Utilization>0 and Utilization <0.30 Then
‘U Low”
when Utilization>=0.30 and Utilization<=0.70 Then
'U_Medium’
Else 'U_High'

End Utilization
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Utilization
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13U 1. Seulumsuaiedeya iedangudeyavee
E
AN31M Utilization o518 1A

UUUN 1 81 Utilization UA1esnd10.30 1Hva



aglungu U_Low u3e SiliAmnnnimseniiny 0.30 uaz
Wesniu3emny 0.70 199anglungy U Medium n3o 61
laidunasishedu nande iswinni 0.70 1sasglungu
U_High
suufi 2 81 Utilization A umiiy 0 1#saegly
3 A Y a9 v Yo 1 v
ngu U None u3a  dilianfesndi 030 1viaeglungu
A Y A oA Iy ] '
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W30y 070 1dvaeglungy U Medium 5o 114
Y <Y Y 1A A ' Yo 1 '
Wunaatedu nande Iannnni 0.70 Misaeglungu

U_High

Algorithm: Movement uuu‘?; 1
Case when Movement<0.30 Then 'M_High'
when Movement>=0.30 and Movement<=0.70 Then
'M_Medium”
Else 'M_Low'
End Movement

Algorithm: Movement #u114 2

Case when Movement=0 Then 'M_None'
when Movement>0 and Movement<0.30 Then
'M_High'
when Movement>=0.30 and Movement<=0.70 Then
'M_Medium'
Else ' M_Low'

End Movement
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Movement
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Algorithm: LTV umﬁ‘; 1
Case when LTV<0.50 Then 'L_Low"
when LTV>=0.50 and LTV<=0.80 Then 'L_Medium'
Else 'L_High'
End LTV
Algorithm: LTV !l‘i.li.lﬁ 2
Case when LTV=0 Then 'L_None'
when LTV>0 and LTV<0.50 Then 'L_Low'
when LTV>=0.50 and LTV<=0.80 Then 'L_Medium'
Else 'L_High'

End LTV
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Algorithm: Return_Cheque_Dr !!i.l‘iJ“T"I 1
Case when Return_Cheque_Dr>0 Then ‘Yes’
Else ‘No’
End Return_Cheque_Dr
Algorithm: Return_Cheque_Dr uuu‘?; 2
Case when Return_Cheque_Dr=0 Then 'CDr_None’
when Return_Cheque_Dr>0 and
Return_Cheque_Dr<0.03 Then 'CDr_Low'
when Return_Cheque_Dr>=0.03 and
Return_Cheque_Dr<=0.05 Then 'CDr_ Medium’
Else 'CDr_High'

End Return_Cheque_Dr
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Return_Cheque_Dr
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¥aoglungu CDr None %3e d1ilfwnni1 o nazifesnin
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0.03 1#saeglungu CDr Low wu3e driidwinnimse
w1 0.03 nagdfesnimieminiy 0.05 19saeglungu
CDr Medium #30 'l unaaithedu nafe diiian

11111 0.05 1¥9aeglungu cDr_High

Algorithm: Return Cheque Cr m.li.l‘ﬁ 1

Case when Return_Cheque_Cr>0 Then 'Yes’
Else 'No’
End Return_Cheque_Cr

Algorithm: Return Cheque Cr uwuufi 2

Case when Return_Cheque_Cr=0 Then 'CCr_None’
when Return_Cheque_Cr>0 and
Return_Cheque_Cr<0.03 Then 'CCr_Low'
when Return_Cheque_Cr>=0.03 and
Return_Cheque_Cr<=0.05 Then 'CCr_Medium’
Else 'CCr_High'
End Return_Cheque_Cr
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Return_Cheque_Cr
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4.1 ¥aN1INAADI HUVSANDI BN Naive Bayes Simple
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319 1. nfSeuidisumanuhagiuProbability) vesdoyaya A uaz

%A B
Set A Set B
lass Pass Not Pass Not
Cluster
Pass Pass
Probability
Probability of Class 0.920 0.080 0.920 0.080
Utilization High 0.401 0.878 0.400 0.860
Medium 0.216 0.061 0.216 0.060
Low 0.383 0.061 0.236 0.060
None - - 0.148 0.02
Movement High 0.619 0.735 0.424 0.400
Medium 0.192 0.143 0.192 0.140
Low 0.189 0.122 0.188 0.120
None - - 0.196 0.340
LTV High 0.213 0.490 0.213 0.490
Medium 0.488 0.245 0.488 0.245
Low 0.299 0.265 0.299 0.265
None - - - -
Return_Cheq Yes/High 0.039 0.292 0.009 0.200
ue Dr No/Medium 0.961 0.708 0.013 0.060
Low - - 0.020 0.060
None - - 0.958 0.680
Return_Cheq Yes/High 0.144 0.125 0.090 0.060
ue_Cr No/Medium 0.856 0.875 0.026 0.080
Low - = 0.031 0.020
None = - 0.852 0.840
History 24 Good 0.996 0.833 0.996 0.833
M Bad 0.004 0.167 0.004 0.167
Maud 1L waesdsmndSomfeudiaaimiinz i

E
(Probability) 3213119WaN13NAa0d 2 %A e luszaunara
uazsgaungudeya(Cluster) lundazuean3tiod wanis
K ' <3 @
naasanunmanuheziluluszduaaravesdoyaya A
wazya B HAWMAY Av 0.920 1Az 0.080 ANAIAY
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Idanmninziluvesdoyayn A uazga B Innuuanaia
' o oA o 4 o
Aoudnedany Tasmmzeddalundaaos Low uazndd
19199 High Y0110AN319W Utilization, Movement 148 LTV
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HATARTINDS  Yes UATAATIADS No YodueaAN5 1IN

Return_Cheque_Dr @& Return_Cheque Cr
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M3 2. nFeuifsuanuannsalunmssuundeyavesluaa

Measure Set A Set B

Correctly Classified 543 (92.98%) 548 (93.84%)

(No. Instances /(%))

Incorrectly Classified 41 (7.02%) 36 (6.16%)

(No. Instances /(%))

Root Mean Squared 0.235 0.230

Error (%)

9 :i ¥y =

ToyanInmaei 2. uaadldimudinnuansalums

° ) Ay v a Y )
SwundeyavesTunai ldnnnsinszvdoya nuien
anugndealunssuunriensweInsal(Correctly
Classified) NTATINVAITI VOIYA A 1AL B AU 543 150
8350 1182 548 15ARDIA AAILTIU 92.98% AT 93.84% MUAIAY
AnNuAana1alLMII S MUINS BAINEINT B (Incorrectly
Classified) 1 A5T39I UA1959 ¥09%A A 1Az B S1WIU 41
15ANDSA WAL 36 13ANBSA AT 7.02% 118 6.16% MUY
Uz HIANUAAIANADUTEHINAIIF AT AINEINT Ol
(Root Mean Squared Error) VYA A Ll B L‘Vi”lﬁ‘ﬂ 0.235 Ll

0.230 MUAAY

E
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1S IuTeyanaasianug ss4 15anesa T1lsunsw
WEKA gunsniimiimsswundoya vosya A uaz B 18

Ea
flarua Avifiy 584 15ARBsA

@1519 3. Wi suieumanuaSaazmnvznensal

lassified as Set A Set B
Pass Not Pass Pass Not Pass
Fact Value
Pass 531 (a) 7 (b) 534 (a) 4(b)
Not Pass 34 (c) 12 (d) 32(c) 14 (b)

ATN 4.qmﬁ1mmﬂ'1 Correctly L8 Incorrectly

Correctly Classified Incorrectly Classified

(a+d)/(a+b+c+d) (b+c)/(atb+ct+d)

M1319 5. gAIAIUINAL TP, FP 11ag Precision

True Positive False Positive Precision

Rate(TP) Rate(FP)
Pass Not Pass Not Pass Not
Pass Pass Pass
a/ d/ c/ b/ a/ d/
(ath) | (c+d) | (c+d) | (atd) (a+c) (b+d)
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M1319 6. nfs'ﬂmﬁfmm%’ayaﬁmﬂuwamswmﬂimmaﬂmﬂa

Set A Set B
Pass Not Avg. Pass Not Avg.

Pass Pass
TP 0.987 0.261 0.930 0.993 0.304 0.938
Rate
FP 0.739 0.013 0.682 0.696 0.007 0.641
Rate
Pre- 0.940 0.632 0.916 0.943 0.778 0.930
cision

i luarsied 3. snsas lddnamadin 18 Taeld
° o A ' A <
gasinnuaalumsed 4. uag 5. Tudauansiad 6. 10ums
waaawaanmsmuanlasTisunsy WEKA &u1aingas
Auaaluansah 5. iWeinsanmanisnaasa luaised 6.

1 A J ' a ] '
Tugruiiuaunde(Average) WU A1 True Postitive Rate
A 1 AQYU a ° v A A
oM lgesugnansiinealegluuunie lueaiign

3 v Yo 3 a "W
Auny uarlimaeuiluaievesya A tag B My 0.930
1AL 0.938 ANGIPY A1 False Positive Rate AoA1 1403118
o v A ~ v Y 9
wan1sinedlegluuunie luaanignAuny uarl
o 3 oA v N ] 2 '
maouiuio nanfe  Joyan bildedluaaimiuua
Fa
Mneunlueavendiedlunaiaiuvedyn A uag B
WD 0.682 1A 0.641 ANAIAY UAZAT Precision ABA1IA
ANNFONUVOIYA A 1AL B 1M1ND 0916 1Az 0.930
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TrainingSetA
Id3

Utilization = U_High

History_ 24M = Good

LTV = L_Low

| Return_Cheque_Dr = No

| | Movement = M High

I | | Return_Cheque_Cr = Yes:

I | | Return Cheque_Cr = No:

| | Movement = M Low: Pass

| | Movement = M Medium: Pass

| Return Cheque Dr = Yes

| <1 Movement = M High: Pass

| | Movement = M Low: Pass

|

LIV = L_Medium
Return_Cheque_Dr = No

Movement = M High

|
| | Return_Cheque_Cr = Yes:
37 I | Return_Cheque_Cr = No:
8 | Movement = M Low: Pass
| Movement = M Medium: Pass

|

!

|

|

|

|

| Return_Cheque_Dr = Yes

| | Movement = M _High: Pass

| | Movement = M Low

I | | Return_Cheque Cr = Yes:
I | | Return Cheque Cr = No:
[

[

[

Movement = M Medium
46 | Return_Cheque Cr = Yes:
47 | Return_Cheque_Cr = No:

LIV = L_High
Movement = M _High
| Return Cheque Dr = No
I | Return_Cheque_Cr = Yes:
I | Return_Cheque_Cr = No:

| Return_Cheque_Dr = Yes
| | Return_Cheque Cr = Yes:
I | Return Cheque Cr = No:

Movement = M Medium

1
|
|
|
|
|
|
1
|
|
|
|
|
|
!
1
|
|
|
|
|
|
|
|
1
|
!
[

[

(B

(I

(I

| | Movement = M _Low
(I

(I

(I

[

(I

(I

|

I | Return_Cheque_Cr = No:
History 24M = Bad

| LIV = L_Low: Not pass

| LIV = L Medium: Not pass

| LIV = L_High: Pass
Utilization = U_Medium
Return_Cheque_Dr = No

LTV = L_Low: Pass

LTV = L_Medium: Pass

LTV = L_High

| Movement = M_High

| | Return_Cheque_Cr = Yes:
(I

|

Return_Cheque_Cr = No:
M Low: Pass

| Movement = M Medium: Pass
Return_Cheque_Dr = Yes

| LIV = L Low: Not pass

| LIV = L_Medium; R

| LIV =

s
L_High: @
Utilization = U_Low

Pass
Pass

| Movement = M Medium: Not pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

| Return_Cheque_Dr = Yes: Not pass

| Return_Cheque Dr = No: Pass

Pass
Not pass

| Return Cheque Cr = Yes: Pass
Pass

Pass
Pass

Movement =
Movement

Movement = M High: Pass

M Low: Pass
M_Medium

| LIV = L_Low: Pass

| LIV = L_Medium: Pass

| LIV = L_High

| Pass
| Pass

| Return_Cheque_Cr = Yes:

|
|
|
|
|
|
|
| | Return_Cheque_Cr = No:

a
n
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TrainingSetB
Id3

Utilization = U_High

History_24M = Good

| LIV = L_Low

Return_Cheque_Dr = CDr_None

Movement = M_High

| Return_Cheque_Cr = CCr_Medium: Pass

| Return_Cheque_Cr = CCr_None: Pass

| Return_Cheque_Cr = CCr_High: Pass

| Return_Cheque_Cr = CCr_Low:

Movement = M_None: Pass b

Movement = M_Low: Pass

Movement = M_Medium: Pass
Return_Cheque_Dr = CDr_Medium: Pass
Return_Cheque_Dr = CDr_High: Not pass
Return_Cheque_Dr = CDr_Low: Pass

TV = L_Medium
Return_Cheque_Dr = CDr_None

Movement = M _High

| Return_Cheque_Cr = CCr_Medium:

| Return_Cheque_Cr CCr_None: P

| Return_Cheque Cr CCr_High: Pass

| Return_Cheque_Cr = CCr_Low: Pass

Movement M _None: Pass

Movement = M_Low: Pass

Movement = M Medium: Pass
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