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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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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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9 . = o A 9 Y ad
nmsuasdoya (Data Transformation) MUNBHNMIRUNToITyaR 1075015
o 9y g Y o 19 A g ll @ Y o
$wundoyariu desiimsulasmideyaluinueglugduvudnay Imdugdunuuiwy
. 3 dy A 9 ~ a Aag = 9 1 v 9 I []
(Nominal) 4%l ieaan1snszaredeyanuiniu’ll 33ms fe Tiusaideyasomnusia
A g J [ 9 A 9 Y Y <3| a
w301 ungqu (Cluster) M3 edoyaiuzay gnAsazasanaoinuamiuiaves
~ 1 1 9 S L 9 ~ Ao dy I o 1
MU 1 HNaABAINIINYNABIVBINITNEINI B FIAINNUgNABINgInT oMl sxiiudasuen
' v ¢ ¢ A A A Ay 2 < o Y q yas y
NWAdNEINMINeINIBiL Tanuundedtone T ezmuratanuuni 195 msada
sunuu Tuaanngadoyaisouiuuiing (Supervised Learning)
Aaa P 1 o 1 . Aana 4
uoanstanh lidesiimsudasdoyalioglugil Nominal Ao 1oaANT19 Class
A 9y < ] . ~ Y Y a9 < !
ilosIndoyagninueg g1y Nominal Sovdesnds Tasliardeyailu No ag Pass dau
{ o 1 . o an 4 1 e .
ndesiimsudasdoyalioglugduny Nominal 31uau 4 wean3Da9 laun Utilization,

LTV, Movement 1taz PaymentHistory 518agi0eamsutlasdoya Tuaisiah 3.2

4 v aa  J I
M1 3.2 mswlasdeoyavewaazuean3iag iy 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_Src.LTV)>1));
--Query2

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

--Query3

UPDATEIS_Sre SET IS Src.LTV txt = ">75-80" WHERE (((IS_Src.LTV)>0.75 And
(IS_Src.LTV)<=0.8));



--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_Src.LTV_txt = "Deposit"” WHERE ((IS_Src.LTVD)="i3urhn");
--Query7

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

Goulymsutlasdeyavesean3ing PaymentHistory

--Query8

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

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

--Query9

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

(((TS_Src.History 24M)="No"));

--Query10

25

UPDATE IS Src SET IS _Src.History 24M_txt = "NoData" WHERE (((IS_Src.History 24M) Is

Null Or (IS_Src.History 24M) ="#N/A"));

A 9 aa J e .

Naulleummﬂaway’ammuam%ium 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_Src.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_Src.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));

Goulumsutlasdeyavesean3ing Movement

--Queryl17

UPDATE IS_Src SET IS_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));

--Query20

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));

Goulumaidondeyaiiior lihlszuanadu Tisunsy 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, [S_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;
Y
v a 4
4. GuppUMIINTIZHIAZoNIDY (Modeling)
o ¥ Ay 9 3 v o o = 9 Y
4.1 ideyan ldinvsrusiu i luduasunisiamioudoya undig
nszurumsuilasdeyalieglugl Nominal TaoTsunsu Ms. Access auidou luiidual

TuSeulymauasdoya asnmi 3.2

& |= | | MylS_DB_V5 : Database (Access 2007 - 2010) - Microsoft Access - o
Home | Create | ExdemaiDats  DatabaseTools | Fields  Table @
=] ;j ‘ E j EIForm wizard ,:ﬂ H IS report Wizard 7) 43 Module
L =S T B Elnavigation - = & tabels [ Class Module
Application | Table Table SharePoint | Query Query Form  Form  Blank Report Report Blank Macro
Parts - Design  Lists~ | Wizard Design Design Form 12 More Forms - Design Report
Temiiatis Tables Guienes Fort Hepats e
All Access Objects « <« | ] Data_5_unmissing_1401-1408 x
e o D Hint .| Ubiation - | Movement -| UV - Paymenthiste~ | Class - -
— 12850 >100 <10 <75 Good No
= = =
5 3012408 dTest 12852 »90-95 =20 CleanLoan Good Pass
R 13011408 Newsrc 12853 <80 <10 Deposit Good Pass
B Data1s AN 12854 <=80 <10 >75-80 Good Pass
5 12855 58050 101498 s P o
B Dpata1s AN_1301-1408 12856 <=80 <10 Cleanloan Good Pass
B Data 15 All1409_dtest A 12857 »90-95 <10 <=75 Good Pass
. - 12858 <=80 <10 <75 Good Pass
& pata_ss_unmissing 12859 <=0 <10 <75 Good Pass
EH Date 1S unmising 1401-1408 12850 <80 <0 <5 Good Pass
12861 <80 <0 =75 con P
B3 Data_1s_unmissing 1409_stest 12862 »95-100 <10 CleanLoan Good Pass.
s 1283 05 100 20 s i pace |
. 12864 595100 w20 Cleanisan | Good Pass
12885 <80 ) s o Pass
B 15 5rc 13011408 atest 12886 595100 <0 =75 So0d Pass
Qs = 12867 >90-95 <10 >80-100 Good Pass
HY. 001 MakeTostsisro—stan 12868 <80 >=20 CleanLoan Good Pass
12869 <80 101499 =75 Good P
Y 001 Make ThIs sreaTest 12870 <80 <0 =75 o S
A 003.0_upd Th_IS.src_LTV.blank 12871 <80 <10 <75 Good Pass.
% 003.1_upa_Th_Is_src_LTV_H1_>100 287280 =20, woite Goad Fass
B0 R B 12875 <80 =20 s Good pass:
- Upd Th_I.sec LTV H2 530100 12872 >100 <0 = Sosd No
- Up_Tb_I5.ste_UTV_M_575-80 L2873 ~va s = gocd s
12876 295100 <0 100 Good o
#% 0033 upd_Tb_Is_sre LTV_L <=75 12877 <=80 =20 Deposit Good Pass
% 003.4_upd_Tb_IS_sre_LTV_Clean 12878 >95-100 <0 >100 Good No E
1287 <=0 »20 75 Copd Pass
"1 003.5_upd_Tb_Is. src_ LTV Deposit v || Recordi 4 4 12893 0f12893 » M b ¢ Fiiter | Search
Datasheet View | IE=ETT

M 3.2 Msdszunanalaslalsunsy Ms. Access

4.2 Export  Yoyailaiinisuilasdeyainlisunsy Ms. Access  (.accdb)
3 us: a a 1
SevFesudq Tudlu' W Excel (xlsx) 1nadlaTusunsy Ms. Excel (la'lWdh Export 11910

qul Y o3| J Qs: dyshaw A < S A
Ms. Access UU 1La7 Save as L']J‘L!ll‘V‘lﬂ CSV (.csv) 1“%“@]6““Ej?ﬂﬂlﬁ@ﬂm‘w1$ﬁﬂﬂ@§ﬂ‘ﬂﬂﬂ1
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G H | J K 1 i &) (o] B a
1
2 @ Save As n
‘3‘ 1(15-DTEIEIEI :E??UD T L <« Private b MSITE » IS.MSITE » V5 v G| | SearchVs ]
] 33<=80 <10 <=7h e @
3l 4 <280 i PR Organize *  New folder =y @
7 35 <=80 <10 <=7h A & t y
- e o el (] Microsoft Excel Mame Date modified Type
T 37 <Al "an <75 Doc File folder
10 38 <=80 10-14.93 <=75 [ Favorites Other_Technigue File folder
11 39 <=80 10-14.93 <=7h
Deskt: der
s T = = B Desktop Pic File folder
13 41 <=80 >=20 <=75 N Dainfoads wil_old File folder
1d | 42 <=80 <1n 375-80 1 Recent places www File folder
15 43 >100 <10 CleanLoan Good &, SkyDrive www_BackUp_susu File folder
16 443100 15-19.99 =75 Good 43 Dropbox (Z] Data I5_unmissing_V/5_new2.csv
17 45 <=80 < <=75 Good
18 46 <=80 »=20 =75 Good (2] Data IS_unmissing V5 _new2 Test 2.csv
15| 47 >85-100 < >75-80 Good B Desitop w € >
20 48 <=80 »=20 <=7h Good
21 49 <=30 »=20 75 Good File name: | Data_IS_unmissing_V5_new2.csv v
22 50 <=80 al 37580 Good Save as type: | CSV (Comma delimited) (*.csv) v
23 51 >80-90 »=20 >75-80 Good
24 52 <=80 »=20 >100 Good Authors:  Yessna nénadnesd Tags: Addatag
25 53 <=80 »=20 >100 Good
26 | 54 >55-100 <10 <=7h Good
27 55595100 <l <=75 Giood ) Hide Foiders Tools Save Cancel
28 56 >90-95 <10 <=7h Good
23 57 <=80 <0 <=75 Good
30 58 <=80 <10 <=7 Good
W ¢ ¥| Data_IS_unmissing /%3 [l it

2 3.3 mafunn g Excel Wulug csv

43 fimsilszuranadeyaiomgluunTuaamsaadulamunszuiuves
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1. WaTlls1nsy WEKA > 1490 explorer > 130 open file > taon 14 arff
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aa 4 1 a [ 1
2. AUUBANT LN INeI 999000 > AANIADA > Remove AININA 3.6
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A aa = aa o4 9 I v o 9
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Preprocess

Open fle...

Filber

Choose  MNone

Current relation
Relation: None
Instances: None

Attributes

Status

Welcome to the Weka Explorer

Weka Explorer
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M 3.5 Aregramstiudndoya csv

-
Preprocess | Classify
Open file...

Filter
Choose

None

Current relation

Relation; Data_IS_Unmissing_V5_new2

Instances; 12893
Attributes

Al

Open LRL...

None.

‘Weka Explorer

Cluster | Associate | Select attributes | visualize

Open URL.. Open DB... Generate.
- Open -
Lookin: Vs v
Doc
i
=5 Other_Technigue
ione Pic
Recent Items
wid_old
waw g
www_BackUp_ousu it
Desktop B Data 15 unmissing V5_new2.cov
IEL] Data_1S_unmissing_V5_new2_Test_2.csv
(]
My Documents
LY
Computer
File name: Data_IS_unmissing_¥5_new2.csv
Network . —
Fhigr Flesof type: sy data files (.csv) v

[ Jutiization

Open DB... Generate... Undo Edit.. Save...
Apply
Selected atiribute
Name: I0_Hint Type: Numeric
Attributes: & Missing: 0 (0%) Distinct: 12893 Unique: 12893 (100%)
Statistic Valie
vert Pattem Mewatn L
Maximum 12907
- Mean 6452.6
oz StdDev 3727.852

Movement

CIPaymentHistory

2|
3
Al v
5i
&)

Class

Class: Class (o)

Status
oK

Remove

4' [ 1 ana P A 9
HNN 3.6 GI'J?]EH\‘]ﬂ?iﬁﬂll@ﬂﬂﬁﬂ?ﬂ‘ﬂqulﬂﬂﬂﬂlﬂﬂ

~ | Visualize Al

12807,

Log - %0
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- 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 a - Save
Instances: 12853
Attributes Save in: Vs v| e mE- 7|
Al None : Doc ]
=5 Other_Technique i
Recent Items Pic
wil_old ]
2| WWW &
3LV . www_BackUp_pusa |
*5? :ETvmanmlsmrv Desktop ¥ Data_IS_unmissing_V5_newZ.arff E
2 B~ Data_IS_unmissing_V5_new2_Test 2.arff
My Documents
Computer 5
- 4 7
QI_.\ File name: Data_IS_unmissing_V5_new2| Save |
Network o

EET =twer Files of type: | arff data fles (=.arff) ™ Cancel Ls

oK

H @ 1 o I
MWN 3.7 dregramatiunn gty arff

v
Y ad o 9y

A ada g Y . Aav Aq Y a
4.4 129N AUATICHUDYANIYITIUNUDYA (Classify) et lsmaila J48

U

a

A ya a o qg/, a [ dy
1oy ID3 wazaenlIsnadouilszaninn luaanung 2 madia A9l
a . A a Ay Yo 9y A .
4.4.1 Aan Tab classify > maﬂmﬂuﬂmmmﬂ%muuﬂmﬂga N Classifier
U d’
ANINT 3.8
A as [ a A d' o W 9 dg’ d’ .
4.42 @omsmsialsz@ninn lumanfinde9zgnas1auuN Test Options
> 13en15 315z AN TuAaIUY Cross-validation 10 Folds
an¥MLNI3NIIUYDY Test Options U@aztUVUI1U5UNTY WEKA # 4 31lunu
U ds‘
Al
.. I~ o 3 [~
1. Use training set fi0 1umssimuald Tsunsy WEKA ldaadoyaSousiwiy
Y A v d?
dmaden Tuaana iy
) A g Y 9 v Y a o gR
2. Supplied test set v 1JumslsgadoyanadeuauazyganuIoyazeug ¥Ign
v oA ya g v Yy o 4 o v wa ) - o
tanion Pi5eusesudn uazdouilulng arff 1l Tnssasnazquanifvesdoyamiouny
Y ) 9
YoIYAUIYAG U]
<3| a { [
3. Cross-validation i 1flumsldnnuannsamayiiieglullsunsy WEkA 14
o i IS 1 1Y o { o
Mmsniegadoyasouioonilugag azimig fu awsiudu Folds Admualagnne sou
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voamsizouijlunndeyaiveNazasialuaaiy Tsunsy WEKA szmdedoyald 1 4a tive
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4 i1
dmiunaaeunazinlszaninmvesluea nazeziuguil lisesn suniezasunnya

@

1 ] I ~ YR 1 ] I =
iy amanuazdlun lassilumanuiazihunge
I a { (]
4. Percentage split A0 1umsldanuamsonmuiloglulisunsy WEKA 14
(% 1 9 = Y ' v . A o 1 A A ) Y o 13
TamsnisgadoyaiFouieonininy % split  Agniimuauazdiuiimaeiiilllddmsy

nagauuazInlszansnnved luwa

-

Weka Explorer = B

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

(®) Crossvalidation  Folds |10

ers.unsupervised.attribute. Remove-RL
() Percentage spiit

elation: ata_ iasing V
Attributes: 5
More options...
ilization

Moverent

(Nom) Class v v
ayrentHistor:
Class

Start

Resultlist (right-click for options) Test mode:

set) ==

ass (1292.0/95.0)

ent = <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)

| PavmentHistors = Good: B 25.0/8.01 &

Status

ok Log -~ 0

a A aa o v as Y9
HNNN 3.8 fnﬁla@ﬂ')‘ﬁﬂ'li‘ﬂ'llluﬂsll’f]u"allagj‘ﬁﬂ'liﬁlslfsll’f]ylaﬂﬂﬁ@'ﬂ

4.5 ¥NA0IMT Set Option INAY 1¥1@BAN More Option
a d’ -
4.6 Aan Start 1o u 1151033
9 Y v A a
4.7 wannmsiszmanadoyasy IazluuuTuneamsaaduloveounaila 148

uag ID3 Aenuaanazduumsdaduleediedge Tunwi 3.9 wagami 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 (ful training set)} ===
148 pruned tree

Utilization = =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

| | Mowvement = =10: Mo (293.0/4.0)
| | Movement = 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 gilupnTumamsdaadulannmsswundeyalasldmaiin j48
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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 (ful training set) ===
Id3

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

| | Movement = <10: Pass

| | Movement = 15-19.99: Pass

Utilization = <=80

| LTV = «=75

| | Movement = «<10: Pass

| | Movernent = 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 JUuup Twaansdadulaninmsswundeyalasldmaiia 1D3

a 4 Qsj Y 1
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mata 148 Tdduduvesnissmundeya 72 ¥u (layers)  waz lagdunumsdaduls 55
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7y Y o & 7
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5. Juaoumsinlsz@ninimuesgiuuurie Tuna (Evaluation)

a A

34

mﬂmﬁﬂﬂizmnﬁmweuaﬂumamsﬁﬂﬁu%ﬁ"ﬁfmﬂmﬂﬁﬂ J48 uag ID3 VDN

E4
[ %

T1sunsy WEKA lanadnsg il

=== 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 wamsiszuilszansninlueansaadulaveannila 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 o.oo8 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 ===
a b «<- classified as

11769 95 | a = Pass
305 720 | b = Mo

MNA 3.12 wamsdszaiulszaninmwlumamsaaaulaveanaiia ID3

Y
v

6. Tuapumsihwadnsn ldnnnsinsgiveya I 15 inase Tenineasdns

(Deployment)

a 4 =l = " v AAq Yo Aa A
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HAMSAUHUNITIVY

a d oA a v
4.1 mnmemmza‘gﬂwamimmums’mﬂ
9 ¥ s
mﬂmsﬂizmawamagamﬂﬂmnm WEKA N97%¥U 3.6.2 ﬁ"llﬂiﬂﬁ':]"ﬂﬂﬂﬂ"li
a a a v A 3 a Yy a a 4
']J33LﬁJ‘Ll']J33ﬁ‘V]‘TJﬂ1WT§JLﬂﬂﬂ1i@ﬂﬁuclﬂ‘U@Q%Q 2 naun llﬂuﬂ AU J48 aginaun ID3 llﬂ

Y
farrazdealuaiiae i

~ a ~ N v A ¢
M13190 4.1 L‘IJ'iEl‘UWIEl‘Uﬂ’NiJ?ﬂiﬂiﬂaluﬂ'lﬁ‘ﬂ'll!uﬂellf]y.a ﬁﬁ@ﬂ'liWEJ'lﬂiﬂHJ’t]\‘lIiJlﬂa

Technique
ID3
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 = < J =
HUELYE. A1 “DUALAUN (Instance)” Gl,uiﬂillﬂill WEKA #1803 15AA05A (Record) 130
o I aa J . =3 4
1973 (Row) HaZA1IN “UANTUIN (Attribute)” GL‘L!TTJ?LLﬂSlJ WEKA #1189 A9aNU (Column)

nsoNaa (Field)

A ! ~ o Y Ay ¥
INATTNN 4.1 Namnﬂsaum&ummmmmiuﬂ"ﬁmuuﬂmagamaﬂmﬂaw"lﬂ

4
v A

MNmAaiia 148 1az ID3 agdwa ldasi
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1. manugndeautudr lunsswundoya (Correctly Classified) ¥0nAin 148
1oz ID3 UANNMIN 96.91% LAz 96.86% MUAIAY
2. manuAanatalumsswundoya (Incorrectly Classified) YoaUnALA 148 az
ID3 UAUNINU 3.09% 1AL 3.10% A1
o < s Ay 0 Y v . =
3. Swnusanesa A luawnsadwundoya’ld (Unclassified Instances) ypamailn
) 9 9 < 4 A o < 4
748 Ao mundeya lannisanesa uaz ID3 iwau 4 15an050
o < s AqY o oy v Ao <
4. Swusanesa NlduiunsGeuguazadieguny Tumaildiugu 12,893 150
4
Av3A

1 4 o 1 1 a 1 4
5. A %ﬁmmﬂammﬁauiuﬂﬁmum%@gaizmmmﬂmmzmwmﬂim (Root

Mean Squared Error) Y0nAiA J48 1ag ID3 WAUNINU 0.1671 uag 0.1659 MUAIAL

M3199 4.2 qmﬁmamm TP, FP 1% 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 o o
ﬂ151\‘1‘ﬁ 4.3 ﬂTilJEEl“]J!.ﬁEl“]Jmu’Ju“fllﬂﬂJ”ﬁmlluﬂ@lﬁJﬂani\i AUNANIT NNV luaa

Technique & D3
Classified as
Pass No
Fact Value

Pass 11,774 94 11,769 95

(11,868) (a) (b) (a) (b)

No 304 721 305 720

(1,025) () (d) () (b)

1013197 4.3 uaaemalSeuiisniudeyasmunaiaaiaie dunanis
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wensaives luaan ldninmsldimailna 148 uaz D3 a3ilwa ldasil
o <3 S A a a0 df o us/‘ '
1. Swuwsanesanlnaidasalinnilu Pass $1u9u 11,868 11U WUIIHANIS
¢ Ay g Y a = 7 o < 4
wensoivesluaai Idannsldinaiia 148 Awernseiidu Pass 1w 11,774 15an050 taz
7 o o < 4 1 k5 A = =
wensaitilu No $1uau 94 15anesa LagwDIIWANITHEINTRlvouUNAila ID3 Anensaiily
° < 4 7 ° < 7 . Ay g
Pass 91121 11,769 15An03 A waznensaliilu No $1uau 95 15anesa naasn luaan 1dan
a ' Y Y o < J
maiia D3 Tiaunsonenseidoyald $1uau 4 15anesa
o < s A a A1 g o < J 1A
2. $nwianesaniinaaasalianiu No $1uau 1,025 Sanese wuiinanis
@ Ay v ] a A 7 A o < ¢
wensaives luman laninnis ldmaiin 148 Anernsaiiu Pass Hs1uau 304 5anesa uaz
7 Ao < s ' ks A A i3
wensalilu No H8wau 721 5anesa uaznudiwanisneInsaiveunaiin ID3 Anensol

< o < s 7 o < ¢
111U Pass 312U 305 15AADTA LazWeNITallu No 311U 720 1500050

d' = = Y ddyw a A o 9 A o
M113190 4.4 lfﬂiEI'UWIﬂUﬂWﬂ“Bu“ﬁﬂﬂﬂi$ﬁﬂ‘ﬁﬂ1W1uﬂ'lﬁ*i]ﬂlﬂﬂsllf]u"ﬁ NIDNTTNIINTUUDN

Tuaa
Class ID3
Measure Pass No 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
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v
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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 71.8 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%
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M13199 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
Test mode:  10-fold cross-validation

=== Clgssifier model (ful training set) ===

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: Mo (13.0)

| Movement = 10-14.99: Mo (12.0/2.0)
| 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

mui .1 duunTumamsdadulaveanniia J48
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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)

Utilization = =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)

Murmnber 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 3.086%9 %
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
Movement
LTV
PaymentHistory
Class
Test mode:  10-fold cross-validation

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

Id3

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

| | Movement = <10: Pass

| | Movemnent = 15-19.99: Pass

| | Movemnent = 10-14.99: Pass

| | Movement = »=20: Pass

| LTV = =80-100

| | Movement = <10

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

| | Movemnent = 15-19.99: No

| | Movemnent = 10-14.99: No

| | Movement = »=20: Pass

| LTV = =75-80

| | Movement = <10

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

| | Movemnent = 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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|
|
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

| Moverment = =10: Pass

| Moverment = 15-19.99: Pass
| Movement = 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

| Moverment = ==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
LTw = CleanLoan
Mowvement = <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

Mowverment = =10: Pass

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

Mowvement = <10: Mo
Mowverment

Mowerment = =>=20: Pass
LTV = =75-80
Mowerment = <10

Mowvement =
Mowvement
Mowvement = ==20: Pass
LTW = CleanLoan
Mowvement = =10: Pass
Mowvermeant
Mowvermeant
Mowvermeant
LTW = =100
Mowvement = <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
Movement = 10-14.99: Mo

Mowvement = 15-19.99: Pass
Mowvement = 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 %
400 3.1025 2%
0.7661
0.0531

0.1659
30.2797 %
61.3118 %%
< 0.021 %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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(tONAIUUY 1/2)

Utilization: <=%—° Pass (99.3%)

/
/ LTV: Deposit

LTV: =75@— @ Pass(98.1%)

Pass (96.8%)

LTV: %—. Pass (94%)
/
Decision Tree i // Movement: >ﬂ°—. Pass (87.5%)
P
Movement'/i’_‘:/-;‘l_g_._sﬂﬁ—. Pass (85.7%)
\ LT =B80-100 =il
\b Movem%'\ - -@ No (66.7%)
Utiization: 0- \
Utiization: >90-95.¢ Movement:\.\m.e @ No (92.9%)
Utiization: >95\0a.)
Utilization: :1%&10 Movement: ;:ﬁ @ @ Pass (87.1%)

. Movement;15-19.9 Pass (100%)

14990 @ Pass (88.9%)
N
Movement: %-ID.Q @Mto (68.2%)

LTV: CleanL. Pass (89.5%)

,n a.1 Jluvumsdadulevesluaa n3al Utilize <= 80 uag Utilize > 80-90

LTV: Deposit Pass (96%)

LTV: <£75 Pass (95%)

Movem:nyu_.—. Pass (94.6%)
Movement: ’ELQJSA.—. Pass (100%)
75-80 =l

l Movemem;.'\ 44.9_11. @ Pass (1000%%)

/ Movement: No (96.3%)
Utilization: <=80g / Movement: >=20g, @ Pass (80°0)

Utilzation;.=50-

Decision Tree

NO (84%)

Movement: No (83.3%)

Pass (93.8%)

a v A =
HNN 1.2 gﬂuuummﬂﬁulwaﬂmﬂa NI Utilize > 90-95
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(tONAIUUY 2/2)

LTV: Deposit Pass (98.4%)

LTV: <£75 Pass (92.6%)
PaymentHistory: G

Pass (84%)

Utiization: <=80
Utilization; -
Decision Tree ‘f’_—ﬂlo
Utilizatior:
Utilization:

Movemmkﬂu_.___ ........................ @ Mo (87.5%)
Movement: >=20 g @ Pass (86.7%)

Movement;-15-19 NO (85.7%)
No (80%)
Movement: No (66.3%)

LTV: CleanLoa Pass (91%)

mwi a3 JluvumsdadulevesTuaa n3al Utilize > 95-100

LTV: Depcus;'—o Pass (95.5%)

PaymentHistory: G

—  @Pass (75%0)

Movement: >=20

@ No (100%)

Pass (50%56)
Utilization: <=8 ®

EE——— (66.7%)

Decision Tree

PaymentHisto - @ No (100%)
\ Movement:\<¥&.—. No (98.6%)
7§>su.._—. No (91.7%)

= @ No (90%)

_ @No(68.2%)

Pass (97.1%)

a o A =
MNN A4 gﬂuuumsmﬁulwaﬂmﬂa NI Utilize > 100
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Algorithm: Utilization mJ].I‘?; 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 !l‘i.li.lﬁ 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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U_High
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U_High

Algorithm: Movement smu‘?i 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 #1114 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 mJ].I‘?; 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 ll‘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 mm“?; 1
Case when Return_Cheque_Dr>0 Then ‘Yes’
Else ‘No’
End Return_Cheque_Dr
Algorithm: Return_Cheque_Dr umr?i 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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Algorithm: Return Cheque Cr m.li.lﬁ 1

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

Algorithm: Return Cheque Cr wuufi 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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4.1 ¥aN1INAADI HUVSANBI B Naive Bayes Simple
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1319 1. nfSeuidfieumnnnihegiiu(Probability) 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
aand 1L uaasdemsdSemfeudianuing iy
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(Probability) 72¥119WanInaaed 2 ga neluszaunara
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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 a ¥y =
Toyaanmaed 2. uaaldmudinnuanalums
° v Ay ¥ a Y v
SuundeyavesTuaai Idvinnsinzyideya nuim
anugndealumssuunriomsneInsal(Correctly
Classified) NTATINVAITI VOIYA A LA B 91U 543 1509
9350 uag 548 15AADIA AnTIY 92.98% LAz 93.84% MNAIRY
1 a o o
manuAana1alunsS LA TNNI 8l(Incorrectly
Classified) 1 1A5I7DA1959 V09%A A 1AL B $1WI 41
15AND3A LAY 36 15AADIA ARTIY 7.02% LAY 6.16% MNAIFY
HazmRY A NUAAIAANADNIEHINAIIS Az NN Tal
(Root Mean Squared Error) VYNGR A Ll B L‘Vi'lﬁ‘ﬂ 0.235 g

0.230 MUAAY
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@19519 3. Wi suieumanuasaazmivzneinsal

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.’qmﬁ1umﬂ'1 Correctly 1a1¢ Incorrectly

Correctly Classified Incorrectly Classified

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

ATN 5. qmﬁmmﬁ‘l TP, FP ilag 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/
(atb) (c+d) (c+d) (a+d) (atc) (b+d)
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M3 6. ouifsuadeyassaiumamsneinseivealuna

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
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Tugruituaunde(Average) WUI1 A1 True Postitive Rate
A 1 AqY a o v A A
niomi et urgnanishiuieateglununie Tumadign

3 v Y o 3 a Y
Auny uarlnmaewiuaivesya A wag B vIfy 0.930
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o Y A a v v v
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o I A v Ay gy o y
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TrainingSetA
12 Id3

Utilization = U_High

History_ 24M = Good

LTV = L_Low

Return_Cheque_Dr = No

| Movement = M_High

| | Return_Cheque_Cr = Yes:
I | Return_Cheque_Cr = No:
|

|

Movement = M_Low: Pass
Movement = M Medium: Pass
Return_Cheque_Dr = Yes

Pass
Pass

| Movement = M High: Pass
| Movement = M _Low: Pass
3 | Movement = M_Medium: Not pass
3 LIV = L_Medium
| Return_Cheque_Dr = No
| | Movement = M High
I | | Return_Cheque_Cr = Yes: Pass
I | | Return Cheque Cr = No: Pass
| | Movement = M Low: Pass
| | Movement = M _Medium: Pass
| Return_Cheque_Dr = Yes
| | Movement = M High: Pass
| | Movement = M _Low
I 1 | Return_Cheque_Cr = Yes: Pass
I | | Return_Cheque_Cr = No: Pass
| | Movement = M Medium
I | | Return_Cheque Cr = Yes: Pass
I | | Return_Cheque_Cr = No: Pass
LTV = L_High
Movement = M _High
| Return_Cheque_Dr = No
I | Return_Cheque_Cr = Yes: Pass
I | Return_Cheque_Cr = No: Pass

| Return_Cheque_Dr =

Yes: Not pass

Movement = M Low
S Return Cheque_Dr = No: Pass
56 | Return_Cheque_Dr = Yes

I | Return_Cheque_Cr = Yes:
I | Return_Cheque Cr =

Movement = M Medium

| | 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 =
Return_Cheque Cr =
M Low: Pass
| Movement = M Medium: Pass
Return_Cheque_Dr = Yes

| LIV = L Low: Not pass

| LIV = L_Medium;Rags

| LIV = L_High: @
Utilization = U_Low

Movement = M High: Pass
Movement = M_Low: Pass
Movement = M_Medium

| LIV = L_Low: Pass
| LIV = L_Medium: Pass
| LIV = L_High
I
I

Yes:
No:

Pass
Pass

Yes:
No:

| Return_Cheque_Cr =
| Return_Cheque Cr =

Pass

No: Not pass

| Return_Cheque_Cr = Yes: Pass
Pass

Pass
Pass

1 6. Tuaadu lfdaduls Joyaya A
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1 TrainingSetB
Id3

Utilization = U_High
History_24M = Good
| LIV = L_Low

Movement = M_High

Movement = M_None:

I
|
I
I
|
I
| Movement = M_Low:
I

TV = L_Medium
Movement = M _High

Movement
Movement

M_None:
M Low:

Return_Cheque_D:
| Movement = M _High:

Return_Cheque_D:

i ) o T i i = e T e " e - T

| Movement = M_High:
| Movement = M None:
| Movement = M_Low:
| Movement =

LIV = L_High
Movement = M_High

I

I

|

!

I

I

| Return_Cheque_Dr
| Return_Cheque_Dr
Movement = M_None

| Return_Cheque_Dr
| Return_Cheque_Dr
| Return_Cheque_Dr
| Return_Cheque_Dr
Movement = M _Low

| Return_Cheque_Dr
| Return_Cheque_Dr
I
I
I
I
I
I
M
I
|
I
I
Y.

Return_Cheque_Dr =
| Return_Cheque_C:
| Return_Cheque_C:
|  Return_Cheque_C.
| Return_Cheque_C:
Return_Cheque_Dr =

ovement = M_Medium
Return_Cheque_Cr =
Return_Cheque _Cr =
Return_Cheque_Cr =
Return_Cheque_Cr =

_24M = Bad

LTV = L_Low: Not pass

LTV = L_Medium: Not pass
| LIV = L_High: Pass

tilization = U_Medium
Return_Cheque_Dr = CDr_None

LTV = L_Low: Pass

LIV = L_Medium: Pass

LIV = L_High

| Movement = M High

I | Return_Cheque Cr =

I | Return_Cheque_Cr

I | Return_Cheque_Cr

|

I

I

I
|
|
I
|
|
I
I
I
|
I
I
I
I
|
I
|
I
I
I
I
|
I
I
I
I
|
I
3TO;

I
|
I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I
|
I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I
I
I
I
|
I
|
I
I
I
I
|
I
I
I
I
|
I
Hi
I

I

| Return_Cheque Cr =
Movement = M _None: Pa
Movement = M_Low: Pas
| Movement = M_Medium:
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| Return_Cheque Cr =
| Return_Cheque_Cr = CCr_None: Pass
| Return_Cheque Cr =

| Return_Cheque Cr CCr_Low:
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Return_Cheque_Dr = CDr_None
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CCr_High: Pass
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Return_Cheque_Dr = CDr_High: Not pass
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| Return_Cheque_Cr = CCr_Medium:
| Return_Cheque_Cr
| Return_Cheque Cr
| Return_Cheque_Cr = CCr_Low: Pass
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Movement = M Medium: Pass
r = CDr_Medium
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| Movement = M_None :®
| Movement = M_Low:
| Movement = M_Medium: Pass

r = CDr_High: Not pass
Return_Cheque_Dr = CDr_Low
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M _Medium: Pass

Return_Cheque_Dr = CDr_None

| Return_Cheque_Cr = CCr_Medium:

| Return_Cheque_Cr = CCr_None: Pa

| Return Cheque_Cr = CCr_High: Not pass
| Return_Cheque_Cr = CCr_Low: Pass
Return_Cheque_Dr = CDr_Medium:

CDr_High: Pa
CDr_Low: Not pass

CDr_None: Pag
CDr_Medium:
CDr_High: Not—pdass
CDr_Low:
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CDr_Medium:
CDr_High

r = CCr_Medium:

r = CCr_None: Ns

r = CCr_High:
r = CCr_Low:
CDr_Low:

CCr_Medium: Pass
CCr_None: Pass

cCr_High:

CCr_Low: Puss

CCr_Medium:
CCr_None: Pa
CCr_High: Pass
CCr_Low: Pass
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r_Medium: Pass
r_None:
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r_Low
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Measure Set A Set B
Correctly Classified 540 (92.47%) 537 (91.95%)
(No. Instances /(%))

Incorrectly Classified 44 (7.53%) 40 (6.85%)
(No. Instances /(%))

Root Mean Squared 0.256 0.246
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Set A Set B
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