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3.2 gunsaluazinsesiloillumside

1. avfaus 18un yaneufimes Notebook
1.1 OS : Windows 8 (64-bit)
1.2 Processor : Intel Core i5 CPU 1.80 GHz
1.3 RAM : 4.00 GB
1.4 Hard Disk : 500 GB

2. wowduas 1dun
2.1 “Ig?ﬂﬂi 1NFU Microsoft Office 2010 (Access, Excel, Word, Power Point)
22 Tal5unsu WEKA 1nesau 3.6.2
2.3 “];ﬂiﬂi!,!,ﬂiu Appserv (Apache2.2, MySQL, PHP5)

2.4 TlsunsuessoilszTeaious 1@un EditPlus3, Sublime Text 1a¢ Snaglt
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Business Understanding

Data Understanding
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- Data Preparation

Database : ! t

Modeling
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Deployment
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2. YUADUNTINUIIVUIIN NITATIVTOD LLﬁZ’JLﬂﬁgﬁﬂgj}ny‘ﬁ (Data Understanding)
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3. YUABUMIIASeNVoya (Data Preparation)
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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"))



27

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

v Yy Y
d 1w v A

Yoyanasunnueansiaimniy il eldaianugndesvesluaanisaadulalinnu

A o A

ﬂﬂﬁﬂﬂl!ﬂ%ﬁﬂ??ﬂﬁ%ﬁﬂﬂ@ ANNINN 3.3
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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
o Ay v Ao o @ o &
ﬂ]ﬁﬂ?&ﬁu@ﬂﬂlﬂ?sja Tﬂﬂ“lﬂﬂmﬂiu WEKA azuaauIUao UYL

1. WaTlls1nsy WEKA > 1490 explorer > 130 open file > taon 14 arff

A Ay Y ¥ ~ Y o A A
HIov .csv mmmﬂﬁmﬂu%mﬂumiaug ANNINN 3.4 LLAaZNINN 3.5

RY
] v

9

aa 4 1 a [ 1
2. AUUBANT LN INeI 999000 > AANIADA > Remove AININA 3.6

s Y

A aa = aa o4 9 I v o 9
3. [@9NUBANTUINNABDINIG i'Jllﬂ\‘]LLﬂ@W]iU?%V]ﬂ%i%tﬂﬂ@?ﬁ]ﬂﬂﬁ?ﬂﬂ?ﬂ

Ja o Y A

° I 3 o {
(381138 S wundoya) nydiiuddeyaiiilulug csv 19 save iWluld arff danindi 3.7

- Weka GUI Chooser - D HES

Program  Visualization Teols Help

P WEKA

The University

Explorer

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!ﬂill WEKA 1I95%U 3.6.2
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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
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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
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=== 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
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6. Tuapumsihwadnsn ldnnnsinsgiveya I 15 inase Tenineasdns

(Deployment)
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