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ABSTRACT

The great development in the field of information technology has led to the
availability of a large amount of data that can directly contribute to supporting the

decisions of decision makers if they are analyzed in the required manner.

This study aimed to analyze the current financing data of cham Bank, by using the
data mining algorithms, and building a predictive model to predict borrowers’
repayment behavior and defaults. By using data mining techniques and by
inferring these models, the decision maker could make a better credit decision and
can protect the bank from probable risk and reduce its costs. This study aims to
identify the techniques of data mining and the mechanism and importance of their

application in banks.

The study population includes customers benefiting from commercial and retail

facilities during the years from 2018 to 2020, and included 1987 records.

The researcher used the SQL server program to create databases and the Microsoft
SQL Server Analysis program to apply data mining tools to display and analyze

the results. Decision tree and Naive Bayes algorithms were also applied.

The results that were reached showed that the best prediction technique is the
decision tree, which gave an accuracy degree of the 2018 data and was at a rate of
90.2%, and the percentage increased when the drilling procedure was entered into
the 2018 and 2019 data and it was at a rate of 92.7%, while the percentage was
91.9% when conducting an excavation on the data of the years 2018, 2019, and
2020 due to the decrease in the number of clients obtaining facilities in 2020, while
the results of data mining when applying Naive Bayes gave 88.8% accuracy
compared to 2018 data, while the model’s accuracy was 92.1% compared to yearly
data. 2018 and 2020, while the accuracy of the model decreased to 87.9% when
excavating the data for the years 2018, 2019, 2020.




By using data mining techniques, it will help the bank's decision makers to analyze
the risks related to granting loans and predict their risks before they occur. The
model will also save a lot of time and effort in the process of studying and

analyzing loans.

Key words:

Credit Grants, Decision Makers, Decision Tree, Naive Bayes, Data Mining.
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""Loan default forecasting using Data mining"**
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using decision trees and random forest: A comparative study",A thesis, Department of Electronics and
Communication Engineering, GGSIP University.

12 patel,Bhoomi.Patil,Harshal.Hembram,Jovita.and Jaswal,shree(2020) "Loan default forecasting using data
mining",International conference for emerging technology(INCET), Jun5-7,2020.
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Abyssinia",A thesis, faculty of informatics, ST. Mary's university.
14 Feyssia,Ketema (2018) " The use of data mining to predict the loan repayment risk: the case of Oromia credit
and saving share company ", A thesis, college of natural science,Addis Ababa University.
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8 Han, J. and Kamber, M. (2006). Data Mining: Concepts and Techniques. Second Edition, Morgan Kaufmann
Publishers, San Francisco
84 pyle, D., 1999 Data Preparation for Data Mining Morgan Kaufmann Publisher.
85 Feyssia,Ketema (2018) " The use of data mining to predict the loan repayment risk: the case of Oromia credit
and saving share company ",A thesis, college of natural science,Addis Ababa University.
8 Han, J. and Kamber, M. (2006). Data Mining: Concepts and Techniques. Second Edition, Morgan Kaufmann
Publishers, San Francisco
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Value Value Value .
i Gender ) AgentAge i Civil status
representation representation representation
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87 Han, J. and Kamber, M. (2006). Data Mining: Concepts and Techniques. Second Edition, Morgan Kaufmann
Publishers, San Francisco
8 Witten H. lan and Frank, E. (2005). Data Mining: Practical Machine Learning Tools and Techniques, Second
Edition. Morgan Kaufmann Publishers, San Francisco
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No Attribute Data type| Data type in Database | Attribute selection
1 ID Numeric int Selected
2 ACCOUNT_CLASS String nvarchar Selected
3 ACCOUNT _TYPE String nvarchar Selected
4 PROFESSION String nvarchar Selected
5 period_of payment| String nvarchar Selected
6 Branchld Numeric nvarchar Not selected
7 stage String nvarchar Selected
8 IsOtherBank Numeric bit Selected
9 CarGarantie Numeric bit Selected
10 CashCollateral Numeric bit Selected
11 CorporateGarantie | Numeric bit Selected
12 EquipmentGarantie | Numeric bit Not selected
13 LIMITAMOUNT Numeric float Not selected
14 MortgageGarantie | Numeric bit Selected
15 PersonalGarantie [ Numeric bit Selected
16 AgentActivity String nvarchar Not selected
17 Gender String varchar Selected
18 Address String nvarchar Not selected
19 PeriodOfLoan Numeric nvarchar Selected
20 AgnetAge Numeric nvarchar Selected

dovouall slaeYl sl sint*
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Aalll) ol gladldl

LQ Solution1 - Microsoft SOL Server Management Studio
File Edit View Project Tools Window  Help

0-o By By B RE |9-c-|@| 7

Object Explorer v X

Connect~ ¥

;I_i Connect to Senver

SQL Server
Server type: $ Database Engine

Server name: ‘DESKTOPQ}GIMEQU

Authentication: Windows Authentication

DESKTOP-SKRM3QU

Cancel Options »>

SQL SERVER paiusall ali il dgal s (3)J<s
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~& Authentications «sulall aul sa Gl Alla G4y bl ae) 8 aal 8 lSa g 25 NaMe
G DA e dsaal &5l aadiudl e ddsladll S Windows Authentication s
. Connect L e baxai &3 (a5 «(Windows user)< swiall

._5; Solution - Microsoft SQL Server Management Studio

File Edit View Project Tools Window Help
e~ | &3 ~ - = | B NewQuey B R & MW
Object Explorer -
Connect~ ¥ i Y & M
= @ DESKTOP-9KRM3CU (SOL Server 13.0.1601.5 - MB&)
b
Security Mew Database...
SEN..EF O.bj Attach...
Replicatio
PolyBase Restore Database...
Always O Restore Files and Filegroups...
b
anagem Filter »
Integraticr
2] XEwent Prg Deploy Data-tier Application...
Import Data-tier Application...
Start PowerShell
Reports >
Refresh

Jba bl Database Jba die y (4)JSGIL 33 g gall dgal gl W jedas da,L)

ULl sacldl paa cala LSl (4) JS4

Gl OLAY Baas ey

.New Database

& Solutionl - Microsoft SQL Server Management Studio Quick
File Edit View Project Tools Window Help
e-o|8-1-2 W BNewauey 25 2 2| B newDatabase - u] x
Object Explarer S;MBI’T'R T sopt ~ @ Heb
o o General
Cornect- § ¥ = ¥ & % Optons
= i@ DESKTOP-SKRM3QU (SQL Server 13.0.1601.5 - MBA) & Fiegroups Database name: =>-{MBAije:t |
Databases Ouner: [<cefautt> B
Security
Server Objects
Replication
PolyBase Database files:
Always On High Availability Logical Neme  Flle Type  Filegroup nital Size (MB)  Autogrowth / Maxsize Patl
Management MBAPorject ROWS.. PRIMARY 5 By 10 percent, Unlimited | [}
Integration Services Catalogs MBAPorjec... LOG Not Applica. 1 By 10 percent, Unlimited |,,,.| C:\
XEvent Profiler
Connection
Server:
DESKTOP-3KRM3QU
Connection:
MBA
¥ View connection properties
Progress.
Ready < 4
Add Remove
Cancel
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I = @ MBAProject |
= New » Table...

Syl
r

File Filter » Memory Optimized Table...
Ext — Temporal Table
db Start PowerShell

E [ External Table...

Views [Hpomis D File Table...
Extern S EEEE—
Synon Refresh

Programmability

ULl sac 8 (pana Jgaa 2L (6) JSE

suaa Glily 3ae 8 L) ax

L+ DESKTOP-9KRMIQU.MBAProject - dbo.Cham_Bank data - Microsoft SQL Server Management Studio Quick Launch (Ctr+Q) Pl & >
Fie Edit View Project TableDesigner Tools Window  Help
©- O~ - M ANewauey BRERD| 00|08 5 - | E AR
Object Explorer - hx ank_data 4
Connect= § *# & - Column Name Data Type Allow Nulls
i MBAProject i int (]
) 14 Tables ACCOUNT_CLASS nvarchar(30) [}
Gl :\;"T";“T“"‘ ACCOUNT TYPE nvarchar(s0) =]
[ 1 FileTables
D M Ectesnal Table PROFESSION nvarchar(s0) =]
LIMITAMOUNT float [}
] period_of_payment nvarchar(5) [
- E::‘n’::m"‘““"“ Branchid nvarchar(10) 0
[0 1 Programmability stage nvarchar(s0) 5}
9 Service Broker 1:0therBank bit 0
] ;'“"9’ CarGarantie bit [m]
16 4 Security
& 8 ReportServer CashCollateral bit [}
& W ReporServerTempDB ComporteGarantie bit 0
= 9 Security EquipmentGarantie bit [l
@ Leging MortgageGarantie i
® Server Roles 9ageG " bit 0
@ W Credentials PersonalGarantie bit [m]
14 Cryptographic Providers AgentActivity nvarchar(7s) @
@ W Audits Gender warchar(1) =]
) 9 Server Audit Specifications
@ o Server Onjecte Address nvarchar(s0)
5 ¥ Replication PeriodOfLoan nvarchar() =
(@ W PolyBase AgnetAge nvarchar(1) =]
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) # Management
@ # Integration Services Catalogs
@ 4B SOL Server Agent
@ 5] XEvent Profiler L] cotumn Properties
< >
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Connect~ ¥ ¥ ¢ » -l insert inte Cham Bank data values
System Tables = ("RETAIL",'HL", 'employee’,231500, '1-M',4, 'NotDefault',0,0,0,0,0,0,1, 'PrivateCopany’,"’ '

External Tables
ER dbe.Cham_Bank_data
Views

FileTables

External Resources
Synonyms
Programmability
Service Broker

Storage
Security
@ ReportServer
{8 ReportServerTempDE
B W Security 133% - 4 »
Logins
e Roles o Messages
Credentials
Cryptographic Providers
Audits
Server Audit Specifications
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L4 SOLQuery3.sql - DESKTOP-9KRM3QU.MBAProject (DESKTOP-9KRM3QU\Yamen (35))* - Microsoft SOL Server Management Studio Quick Launch (Ctrl+Q) P
File Edit View Query Project Tools Window Help
@-o|f-n-aMls NewQuey |B S @ R@| X Bl |20 -

g | 2 @

£ % % | MeAProject < b Becte w32 B[] 80 52 | (5|0 | &3] % .
Comect- § 7F 0 T G select * from Cham B 2
System Tables P
FileTables

External Tables
EE dbe.Cham_Bank_data
Views

®

External Resources
Synonyms
Programmability

Service Broker
Storage
Security

@ ReportServer
@ ReportServerTempDB
B 1 Security 133% -
Logins
Results
Server Roles = [l
Credentiale ID ACCOUNT_CLASS ~ACCOUNT TYPE PROFESSION  period of payment Branchld CorporateGarantie — stage IsOtherBank  CarGarantie
Cryptographic Providers 1 1 RETAL H merchant 1M 1 0 NotDefault 1 0
Audits 2 2 RETAL H employee 1M 2 0 NotDefault 0 0
Server Audit Specifications 3 3 RETAL H employee 2 0 NotDefault 0 0
Server Objects 4 4 RETAL HL employee 2 0 NotDefault 0 0
Replication 5 5 RETAL PL employee 2 0 NotDefault 1 1
PolyBase 6§ & RETAL L employee 2 0 NotDefault 1 1
Always On High Availability
7 7 RETAIL PL employee 2 1] NotDefault 0 0
Management
Integration Sevices Catalags & 8 RETAL H consultant 1M 2 0 NotDefault 0 0
#3 SOL Server Agent § 9 RETAL PL employee 1M 2 0 NotDefault 0 0
E XEvent Profiler n in RFTAT =1] amnlnuas 1M 7 n Natafmilt N n
<
v
< > uery executed successfully. - L - amen ... rojec 200:
Query ited sfully DESKTOP-9KRM3QU (13.0 RTM) | DESKTOP-3KRM3QULYe MBAProject " -00:00:
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Visual Studio 2019

Open recent Get started

4
=, Clonear

Visual Studio 2019 z<b » deal s (10) IS

Adlily A cuaitl) ) pall aaa g g pie G181 Create a new project AL a s

Create a new project Anaisd

Lot - All platforms = All project types
act matches found

Other results based on your search

al and data minin

ting tabular m

ensional and Data Mini

i) & sl 0 gai jlia) dgal s (11) S

(s Analysis services multidimensional and Data mining project g2t ge &l a5
Next ba &

Configure your new project

Analysis Services Multidimensional and Data Mining Project

Project name

g sl Lansi dgal 5 (12) dSi
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. Create i 2 (g MBA 4isend it Cinall 138 Alls 85 & g piall dpaniy o 58

- Default

New Data Source 4¢xl5 (13) Jsi

Jia e el 3L darially o 685 cUiLal) a8 aa Jaa sl Al () S 2 & g e (318 oLAS) 2my
(13) J& A e 9o LS New Data Source e baai &3 (5 Data Sources

W Data Source Wizard O >
Select how to define the connection
¥ou can select from a number of ways in which your data source will define its connection
string. . E

(®) Create a data source based on another object

O Create a data source based on an existing or new connection

[DESKTOP-SKRMIQULIHBARralect [ EE—_ value

Data Source DESKTOP-2KRM3QU < 1]

Initial Catalog MEBAProject
Integrated Se... S5PI
Prowvider SOQLMCLI11. 1

<oos Cance

Glilull 3ac 8 aa Joa ol 441 (14) I

0{ Fle Edt View Poject Buld Debuy Test Anchyze Tools Exte findow Help  Search (Cirl+Q T
Q- 8-l Developi = Default

Solution Explorer

& New Data Source View...

Sort by name

Data Source views dgals (15) <&
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¥ Data Source View Wizard [m] ®

¥ Data Source View Wizard [m] x

Select Tables and Views

Select objects from the relational database to be induded in the data source view. Select Tables and Views ) )

o Select objects from the relational database to be induded in the dsta source view.

Available objects: Included objects:
A IEE nuced objec Available objects: Induded objects:
N T N T
E‘?mg i ame e Name Type Name Type

Cham_Bank_data (dba)  Tabl

SwETesnn(n) s BB Cham_Bank_data (dbo)  Table

<<

d CH—

[ Show svstem obiects
[™1 Show svstem obiects

i) 3228 (e Jpaall HLdl (16) JSS

5 LS Gl 328 aiia Jpaad) agaady o 683 Cilaa ) sad) HLEAY Jaall 0 Apgi Ala ja el
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485 e Do e 4 giadll (training data) —wodl <lle Je (classifying algorithm)
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PREDICTED CLASS

ACTUAL CLASS Class = | Class = ()
Class = 1 TP FN
Class = 0 FP TN

ol 4 shias a5y (5)d s
& Ol aae s F01 e class j b 058 of @ siall class i b cblaadl sae 1yl (o jleil) 3 siean G Fij Jae
class 1 & Uaa IS8 Lead 5 3 ) class O

(FL1+00) o gemaa ISy Al giall o assll & sana 1l 48 il e falaic)
(fO1+F10) o2 Una S 48 il CBlaid) & sannae

ANl Alalaal) e (o lxil) 48 ghime e Talaie ) cldiadl ¢lal sl Accuracy 48l s ) Cuead

Number of correct predictions fi:x + foo
Total number of predictions fax + fao + fo1 + foo

Accuracy =

I AN B e Ana )l 54 aladiiad & e -

a3 ¥ Ll ol sioal 3 oLl ol s (M a3 ¥ Al Al ) AN 8 jad Ba 3 )58 e -1
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& == s WL&Microsoft Decision trees <Mining structure (s UGS cusill 73 i oLl
(18)5 (17)Jsa

AN Data Mining Wizard O >
Create the Data Mining Structure
Spedfy if mining model should be caeated and select the most applicable technigue.
I (@) Create mining structure with a mining model I
Which data mining technique do you want to use?
I [Microse ft Dedsion Trees ~ | I

) Create mining structure with Nno models

Description:

||||| ft Decision Trees algorithm is a dassification algorithm that works well for predictive modeling.
The algor thm supports the prediction of both discrete and continuous attributes.

< e Cancer

DA E S dae 5 ) s LA (18) J8&
W alatisd 3l el cliaal gl 5 da 5,130 (input) JAaS s 3l jall sl sl waads o i o5 (e s
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A\ Data Mining Wizard

Spedify the Training Data

Specify the columns used in your analysis.

Miring model structure:

=
- [mec
O ACCOUNT_CLASS
E> | ACCOUNT_TYPE
O Address
] AgentActivity
g Agnetage
0 Branchid
[A4 5] CarGarante
3]  CeshCollateral
E> | CorporateGarantie

EquipmentGarantie

&)

Gender

D
1sOtherBank
LIMITAMOUNT

|

MortgageGarantie

ala ala e e Rk

period_of_payment
4] PeriodOflan

3]  PersonalGarantie
4]  PROFESSION

4 stge

Tables/Columns

Cldeal ) 383 (19) JSS

—_
[®] Input  [m] Predictable I

g
&

]

Ooooooo0odOOooooooooong
o”OEO

LOoooooooooooooooooo

Recommend inputs for currently selected predictable: o

cmoe [Coons_] cance
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A Data Mining Wizard

Create Testing Set

Specify the number of cases to be reserved for model testing.

Percentage of data for testing:

30

Yo =

Maximum number of cases
in testing data set:

Description:

Input data will be randomly split into two sets, a training set and a testing set, based on the
percentage of data for testing and maximum number of cases in testing data set you provide. The
training set is used to create the mining model. The testing set is used to check model accuracy.

[Percentage of data for testing] specifies percentages of cases reserved for testing set.
[Maximum number of cases in testing data set] limits total number of cases in the testing set.

If both walues are specified, both limits are enforced.

<t

Finish == Cancel

a ) ) yall il A 3383 (20) JSi
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b Lo e Lega 5 (21) JS8 3 WS Mlicrosoft Decision Trees 4w ) ) sa &l yaia Java oy

MINIMUM_SUPPORT =1 e
SCORE_METHOD =1 e
SPLIT_METHOD =2 e

acy Chart & Mining Model Prediction

Parameter Default Range
COMPLEXITY_PENALTY (0.01.0
FORCE_REGRESS0R

MAXIMUM_INPUT_ATTRIBUTES 233 [0,65533]
il MAXIMUM OQUTPUT ATTRIBUTES 255 [0.63535]

MINIMUM_SUPPORT 100 00,..)
SCORE_METHOD 4 134
SPLIT_METHOD 3 na

Description:

ecifies the method used to split the node. The available methods are: Binary (1), Complete (2),
orBoth (3))

Microsoft Decision Trees 4w ) s &l yaie ana (21) JS&
Xl 55 adll L8 saie g L3 las) 55 cal )l @YD s e MINIMUM_SUPPORT sl
i 3 yrm lilyall 328 Y 1 ka3 | dail) pua g
Soad b Jusd oy e ol i)yl 58 GO (LS ; SCORE_METHOD sial
a3 Ay sl Al e e a5 entropy  Lial 8 LS Lag ST ol gosie )
: (MacLennan, Tang, & Crivat, 2009)4ull ddabeally

Entropy(S) = -p+ log2 p+ - p- logz p-

Entropy (1) e
.Bayesian with K2 Prior (3) e

.Bayesian Dirichlet Equivalent with Uniform Prior (4) e

(MacLennan, Tang, 3_all (o8 3odal) apudi o CoiS patiall 134 23y 0 SPLIT_METHOD _paidll
.& Crivat, 2009)

Fanad a2 g s Lpal IS 1Y) Gy ol s (e ) 338 el 23 Binary (1) e

MacLennan, J., Tang, Z., & Crivat, B. (2009). Data Mining with Microsoft SQL Server 2008. Indianapolis,, Indiana, 3
United States of America: Wiley Publishing, Inc.
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Exam Amali=good, Exam Amali=not zs<iExam-Amali (good, average, poor)
good

(e A il (el Gllad Al dandld Led aSaal) adl) JST dal) alus) S L;\ : Complete (2) e
N3Sa o SO anii af GG el Al
(oStba sl ISy Jumdl Lagal 2aad 3 oo a5 ) 531 e cpiibiad) 0 )i (51 :Both (3) e

LS za gl ey Ao ol Al callas 3l s Mining Model viewer 3380 ) J&s &3 ¢ g
(22) 8L i se 58

Microso ft Visual Studio

@)  Theserver content appears to be out of date.
P Would you like to build and deploy the project first?

3 Copy message

Zasadl eliy 281 (22) S

xie 3 Analysis server e 4ule Gh}d\ el dalee JLaSY 3280 yelas Ch}d\ el Sl ama
Z3sall elin lay Run L) e sl

nnnnnnnnnnnnnnnnnnn

zsall el Jus) (23) JSs

o b Alaall HLaily Al ) jedaa gV aie o 2l 5 oLl dplee LIS (e (5 53 83U Hedai o (e
LSy ealead) JLaS) adzy capsall Uadll & 65 jedan ohad o asa s dla (g celhadl d g s ane Jla
(24) JSAlL oa ge st LaS Alanll 245 50 5281 020y
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{3 Process Progress - O x

= (¥) Command
£ #d Processing Mining Structure 'ID3' completed.
Oy, Start time: 26/05/2021 9:35:39 PM; End time: 29/05/2021 9:35:58 PM; Duration: 0:00:19

g Mining Model 'ID3' completed.
By, Start time: 29/05/2021 9:35:39 PM; End time: 28/05/2021 9:35:50 PM; Duration: 0:00:19

Status:

@ Process succeeded,

Stop Reprocess View Details... Copy

Help

zasalll 25 (24) JSi
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eSlac e 431 jlae DA (e @lld s cailes SLaT ia )8 HAS) & sl 35 Y ol jiaian da aillay
oaibadll Gt e cplals g Al e e cpliala
Oe Lealiiin) ol ac) @l e ABeY) (any jf-then JdS& e a5 and (e o) g8l 36l 8 a3
;J\ﬂ\'&);ﬁﬂd}iﬁ\ GS}A.'J\
e |If (account type "CL" and Period of loan "1") then "Default"
e If (account type "CL" and Period of loan "3" and Personal Guarantie "true")
then "Default"

e If (account type "PL" and Personal Guarantie "true" and Account Class
"Retail") then "NotDefault"

Predicted NotDefault (Actual) Default (Actual)
NotDefault 8 15
Default 2 43

2018 <ty e LI AN 8 sl (i jlatll 48 shins (6) 5o

) g mia JS Adiadl) COlad) A gany a5 A (i jladll 4 ghias (6) Jsaadl Gaw
o il i) 45 e g 3 gail) pa W liial 5 Ul (e de 38T DA e @l ala (S0 dduadl)
DA &5 8 ((20) S Aaa gall 5 W Hliad o el dpill a3 23 saill ¢l die 5 a5l A

1224 Jaal (e Jans 367 Jiai (152018 ple oo Al bl e %30

ooy Le s 88 o jin pony o sll (35 0y finia e sl (b S il ol sae (i LS
Joba Lo (sf Jan D1 o ity il iy 0 Sinia e o @Bl sl) (8 Clad) e 5 cial) (e 923.9
ol %41 Jalag Le o 15 a8 yind aday 50l g (G yinia @l 5l 8 Al SOlasal) dae 5 <957
483 Ao ol S ey 9666.21 Jaa e gl Ll 0 jinia a8 5l1 8 aa 5 Jans 243 a2 53l
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W Mining Model Prediction

rateGara...  Gender IsOtherBank MortgageGarantie  period_of_pay...  PeriodOfLoan PersonalGarante ~ PROFESSION stage Prediction

F False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault NotDefault
M False False 1M 1 True employee NotDefault NotDefault
M False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
F False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault NotDefault
M False False 1M 1 True employee NotDefault NotDefault
M True False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
F False False 1M 1 True employee NotDefault NotDefault
F Falge False 1-M 1 True employee NotDefault NotDefault
M False False 1M 1 True employee NotDefault MotDefault
F False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault NotDefault
F False False 1M 1 True employee NotDefault NotDefault
F False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
M False False 1M 1 True employee NotDefault MotDefault
F False False 1M 1 True employee NotDefault NotDefault
M False False 1M 1 False worker | NotDefault Default

DIANS 2 ae) 8 4 2019 238l ¢Shaall &5 )l (26) <&

Jys 5 L2019 ale A su0a gt e cplealall eSlaall el il 5 jad 2o 8 Gl
(7)d 52l 35 s e i s il culS 5 (26) Sl b

predicted | Default(Actual) | NotDefault(Actual)
Default 0 31
NotDefault 3 491

DA B e aa 2019 22a) ¢ Dlardl &5 jlie 5 (7)J 52

491 @ 3l &3 51 993.52 (A 2019 22l eDaall pa A i sl 483 Ay (b il Ala g
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ACCOUNT TYPE

Mortgag Garantis
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e
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—
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Predicted
MotDefault
Default

201952018 e e

NotDefault (Actual)

24
22

Default (Actual)

1?

230

201952018 by e I jal 3 sl (o el 44 siina (8) Jsoa

adaall clitull e 930 bl &5 M5 (el 48 sdias (8) Jsaadl Cp
Jaus 1779 Jual (g0 Jass 533 Jias Al

Jolas Lo Jaws 244 aa find paay @il o5 o finie e @l b calS il @dlandl axe i LS
Jalay Lo (sl Jawe 22 o fiahy i) a5 (pp finie 2 ab ol gl (3 o) 230 5 il (40 %45.8
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ACCOUNT AgnetAge CarGarant CashColla Corporate Gender 1D

PL
HL
PL
PL
PL
HL
HL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
HL
PL

2

3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

M

=T EE=E==E= === "TETTETEEEEEEEE

150therBa Martgage! period_of PeriodOfL Personal ¢ PROFESSI

TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

WO B0 el En Ln e 3 R e

MM R R SRR DR R
—= =5 B e O = [l relil i el

FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

M
1M
1M
1M
M
1M
1M
1M
M
1M
1M
1M
M
M
1M
1M
1M
M
1M
1M
1M

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE

employe
merchant
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe
employe

DIAN S ja o) 8 02020 2380 ¢ Skeal) 45 )lia (28) JS
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tage  PRED
otDefault Default

otDefault NotDefault
otDefault NotDefault
otDefault Default

otDefault Default

otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault NotDefault
otDefault Default

otDefault NotDefault
otDefault NotDefault
otDefault NotDefault

RESULT
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
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predicted Default(Actual) NotDefault(Actual)
Default 4 11
NotDefault 12 181
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Predicted MotDefault (Actual) Default (Actual)
NotDefault 108 11

Default 5 74

202052019 52018 <bly e Ll Al 5 jadl (i jladll 48 siians (10) Js2a

201952018 alseY) e Aaaal Gl e %10 JLEa) &5 3 5 o jlxil) 3 siias (10) Jsaadl Coay
LS %30 (e Yo SUlad) 50 %10 JLis) &5 38 5 (Jas 1980 ol 00 o 198 Jiad il 5 2020 5
Aa 2 O G5 bl (e (S 8 ST ) dalag Y @lld g 85 J5Y) g3 sall 35 0

Al bl (e %10 I (e 3 salll 38

oy Le s 108 b yind pany @dsill a5 (0 inie ye adl gl 8 cilS 3l cdland) sae (s LS
Qe Lo gl s 5 o ey 5l 5 0 i e o @Bl (A Bladl a5 il) (e %54.5
A L ¢945.6 Jobas Lo Jass 11 ad fiad aday il iy (o finde adl ) 8 Al Ol dae 50925
22 A b it dbey «%37.4 Jolay L (sl Liad (pjinie @)l 8 by Jan74 iady il

9%91.9 Aaad) Ll (e ¢ a HLidl any 23 galll

:(Naive Bayes) hauall jun d3a) ) 3 (Gl Als ja4

3y 328 Jia 3208 (of paaiud ¥ ) Capaill s saa) Nalive Bayes “asial 4 )l s 2
b Jlaia¥) Clual 3 pilall 48 Hlall Jiaii g «cn¥laia¥1 4,k o Najve Bayes osbal iixg 5 ¢ )l
Cagasd)  Saall dhaall ) A jall e Al Cayieat g Siall dhaall fe uall

Juia¥) e Jsanlly ¢ Jall pe aall Juadl a8 Jlaxy Taied ST dllaia) g1 6 alasinly
13 L Caam g gy Jlaal e llad il ase  Mea) e TS5 S8 Gaall i S5 and Gusall
s el Jlaia ) et (Aimae af Led il i) e sl o ) disme A Led Al () Lidle
i Greal) Jlaia¥) crony Lain e shaall i€y o ann Jlaia) oy 45y 323U Jlaiay) Loyl 138

4(Zhang ,2004)e staall e Juass ¢

9 Harry Zhang "The Optimality of Naive Bayes". FLAIRS2004 conference. (available online: PDF
(http://www.cs.unb.ca/profs/hzhang/ publications/FLAIRSO4ZhangH.pdf))
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P(A"B)
P(B)

P(A\B) =

) Jlia ) S sale) (S Tansall s i ks alaiuly

P(B\A)P(A
P(A\B) = —;[B}E )
¢aall= A B
B b A Juwisl = P(A\B)
A b B Jwisl = P(B\A)

BA e JS Jial =P(A), P(B)

:%(Naive Bayes) besall Jau 4 il i sl da DU <l gladd) -
o) AieY ey 48 JS Jlaial laa -]
5 e e JS) ALY aead ol Jlaia¥) Cilas 22
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il 48 5 iy GO il shaal) b SV dagll (53 juaiall pasd 4

:%(Naive Bayes) buall jum 4a ) 63 & jraa -
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/https://arabicprogrammer.com/article/94251567484 %
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A Data Mining Wizard ] >
Create the Data Mining Structure
Specify if mining model should be created and select the most applicable technique.

(@) Create mining structure with a mining model

which data mining technique do you want to use?

Microsoft Maive Bayes ~ I

() Create mining structure with no models

Description:

The Microsoft Maive Bayes algorithm is a dassification algorithm that is quick to build, and works well for
predictive modeling. The algorithm supports only discrete or discretized attributes, and it considers all the
input atiributes to be independent, given the predictable atiribute.

2018 <l e (Naive Bayes) dawsall b dse )l sa JLial (30) JSi

& == » L& Microsoft Naive Bayes <Mining structure (x Ui cudill 73 gai oLl
3 yall iliial 6l 5 4 ) AL (input) SRS Lanaad ol jall Cildial o) paaty 5 583 a3 (a9 ¢(30) S
VAN yaiide )l s 8 Lea i o3 LeS Ly il o) yall Cildual gl 5 L alasiad
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) Population ..
Attributes States (A MNotDefault Default missing
Size 857 253 604
ACCOUNT TYPE CcL 525 2% 86%6
ACCOUNT TYPE PL 130 55% 8% o
ACCOUNT TYPE HL 142 42%% 8% o
ACCOUNT TYPE Missing o 0% 0%6 o
Car Garantie FALSE 573 9T 54%%
Car Garantie TRUE 284 3% 46%6
Car Garantie Missing o 0% 0%
Cash Collateral FALSE 849 9T 100%6 o
Cash Collateral TRUE 8 3% 0% o
Cash Collateral Missing o 0% 0% o
Corporate
s N FALSE 792 98%% 90% o
Garantie
i It
Grpc‘ra, < TRUE 65 2% 10%6 o
Garantie
Corporate
P _ Missing o 0% 0% o
Garantie
Gender 749 78% 91%6 o
Gender 107 21% 9% o
Gender o o%a 0%a o
Gender 1 0%a 0%a o
nMortgage
& g_ FALSE 745 66% 96%6 o
Garantie
Mortgage
& g, TRUE 112 34% a%s o
Garantie
nMortgage
2ag o 0% 0% o
Garantie
Period Of Loan 2 504 19% T5% o
Period Of Loan 1 196 36% 17%% o
Period Of Loan 3 157 45%% T o
Period Of Loan Missing o 0% 0% o
Personal
_ FALSE J09 46%% 98% o
Garantie
Personal
TRUE 148 54% 2% o
Garant
Personal .
° Missing o 0% 0% o
Garantie

2018 iy e Gansily o) ald Jliad Jgan (11) I

IS e el il pae ol i) ddlaia) e J peaal) (S Tansall s daa )53 Gaadad JOA (4
Glly (e %70 X &8 B ((11)dsall L b o3 LSy (31) JSGlL ma e 4 LeS don
Leie %30 bl g Jaw 1,224 - Jiaiti 1152018

Attribute: Value: SIS Attribute: NEIVEN NotDefault

efault
Attributes Values Probability Attributes Values Probability
"Cash Colateral False ] “Cnrpnrabe Garantie False
Personal Garantie False ] " Cash Colateral  False I
Mortgage Garantie False ] Car Garantie False |
Gender M | Gender M ]
Corporate Garantie False ] Mortgage Garantie False ]
ACCOUNT TYPE CcL ] ACCOUNT TYPE PL |
Period Of Loan 2 ] Personal Garantie True ]
Car Garantie False ] Personal Garantie False ]
Car Garantie True ] Period Of Loan 3 ]
Period Of Loan 1 | ] ACCOUNT TYPE HL [ ]
Corporate Garantie True [ | Period Of Loan 1 [ ]
Gender F [ | Mortgage Garantie True [ ]
ACCOUNT TYPE PL [ ] Gender F [ ]
Period Of Loan 3 [ | Period Of Loan 2 [ ]
ACCOUNT TYPE HL [ ] Car Garantie True [ ]
Mortgage Garantie True [ ] Cash Collateral True [ ]
Personal Garantie True 1 ACCOUNT TYPE cL 1
Corporate Garantie True 1

2018 <l o) (ailiad 385 il axe 5 el cilllaial (32) JS&
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Predicted
MotDefault

MotDefault (Actual) Default (Actual)
104 31
10 222

2018 il Ge dJawssall S dae )l sl (o )ladll 48 shias (12) Jsaa

Jias il 5 2018 ale e Al il (40 %30 JUia) i a8y (oa jlal) 48 saaa (12) Jsand) cun

i 1224 Jeal (e Jas 367

Joleg Lo Jos 104 b fin' pns 85l o5 (0 firia e @l ) (8 il i bl dae (i LS
Jalay L (sl o 10 p iy 5aill g (p finie e aa @Bl (8 sl dae 5 il (e %283
i L «%68.4 Ulay Lo Jams 31 o ind pamy 5l i (i fimia @5l 3 A bl 230 5 <92,
283 dos ol i 4y «%60.5 Jaba L (sl Laadl (g intie @815l1 3 aa s o 222 iaiy o5l

ACCOUNT ACCOUNT AgnetAge CarGarant CashColla Corporate Gender 1D IsOtherBa Mortgage period_of PeriodOfL PersonalG PROFESSIgstage Predicatic Probabilit RESULt

RETAIL PL 2 FALSE FALSE FALSE F 143 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.996459 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 144 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 145 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 146 FALSE FALSE 1-M 1 TRUE employegiotDefault MNotDefau 0.994235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 147 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE F 148 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.996459 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 149 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 150 FALSE FALSE 1-M 1 TRUE employegiotDefault MotDefau 0.984235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 177 FALSE FALSE 1-M 1 TRUE employegpefault MNotDefau 0.994235 FALSE
RETAIL  PL 2 FALSE FALSE FALSE M 152 FALSE FALSE 1-M 1 TRUE employegiotDefault MotDefau 0.984235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 153 FALSE FALSE 1-M 1 TRUE employegNotDefault NotDefau 0.994235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 154 FALSE FALSE 1-M 1 TRUE employegNotDefault NotDefau 0.994235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE F 155 FALSE FALSE 1-M 1 TRUE employegNotDefault NotDefau 0.996459 TRUE
RETAIL PL 2 FALSE FALSE FALSE F 156 FALSE FALSE 1-M 1 TRUE employegNotDefault NotDefau 0.996459 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 157 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL PL 2 FALSE FALSE FALSE F 158 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.996459 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 159 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 160 FALSE FALSE 1-M 1 TRUE employegiotDefault MNotDefau 0.954235 TRUE
RETAIL  PL 2 FALSE FALSE FALSE F 161 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.996459 TRUE
RETAIL  PL 2 FALSE FALSE FALSE F 162 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.996459 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 163 FALSE FALSE 1-M 1 TRUE employegiotDefault NotDefau 0.994235 TRUE
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predicted Default(Actual) NotDefault(Actual)
Default 0 5
NotDefault 3 516
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Attributes

ACCOUNT CLASS

ACCOUNT TYPE

Car Garantie

Corporate Garante

Corporate Garants

Personal Garantie

FPROFESSIOMN
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FFFFF
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Attributes States Po"t':alt)io" rNotDefault | Default missing
Size 1226 = 500 o
ACCOUNT CLASS RETAIL 1147 s9%s s6%% o
ACCOUNT CLASS CORRPARTE a9 1195 E= o
ACCOUMNT CLASS PissIing o 096 oS o
ACCOUNT TYPE PL s7a 785 1195 o
ACCOUNT TYPE L 519 a%4 8294 o
SCCOUMNT TYPE HL 153 ATSE ToE o
ASACCOUNT TYRPE Missing o o0%a (s 3-29 o
Car Garantie FALSE b= = 989G 529G o
Car Garantie TRUE 3I03 2%6 ANTE o
Car Garantie Missing o o%e o%e o
Cash Collateral FALSE a11a7F B85% ALOOSSE o
Cash Collateral TRUE o9 ASTE (s 3-29 o
Cash Collateral PMissing o o%e o%e o
Corporate Garantie FALSE AATS 99%6 B89%6 o
Corporate Garantie TRUE 7o 136 1195 o
Corporate Garanti= Missing o o%e o%s o
Gender n 1025 TaATEH 92%6 o
Gender F 221 27es s%a o
Gendeaer PissIing (s ] o026 o0%s o
Mortgage Garantie FALSE 1091 Fa%s ss%s o
Mortgage Garantie TRUE 1ss 229 EE o
rMortgage Garantie Pissing o oss o o
Period OF Loan 1 s3s s8%s a6%e o
Paeriod Of Loan 2 =2a4a = A9 o
Paeriod OFf Loan =2 (== 8 5% 5% o
reriod Of Loan Missing o o0%a (s 3-29 o
Pariod Of Payment a1-mA A2=3 989G ALOOSS o
Peaeriod Of Payment 3-mM a1z 2%6 oO%a o
Feriod Of Payment EE o o%e o%e o
Period Of Payment &-ma Fl o%e o%s o
Pariod Of Payment PissIing o 096 oS o
Personal Garantie FALSE s26 375 ss%s o
Personal Garantis TRUE a0 5396 2945 o
Paersonal Garantie Pissing (o ] o6 o 4= o
PROFESSION employes ss0 s0%% sa%s o
PROFESSIOMN merchant aAzs 26%a A5G o
PROFESSIOMN worker 100 5% AALTE o
PROFESSION free_businees EE) 136 EES o
PROFESSION no_work EL ase 196 o
PROFESSIOMN doctor =4 396 =i o
PROFESSIOMN lavwyer (=3 O%a AT6 o
PROFESSION retired 2 o%e o%e o
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Characteristics for NotDefault

Attributes Values Probability Values Probability
{ Corporste Garantie | Fake I ! Fake I
“Period OF payment 1M ] "1 |
Car Garante False I Cer Garantie Faise —
ACCOUNT CLASS RETALL T ACCOUNT CLASS RETALL [
Period Of Loan 1 [ Period Of Loan 1 I
Cash Collateral False ] Cash Collateral False ]
ACCOUNTTYPE A S ACCOUNT TYPE AL ]
Mortgage Garantie False ] Mortgage Garantie False ]
Gender M —— Gender M I
Personal Garantie True ] Personal Garantie True ]
PROFESSION emplayee I PROFESSION employee I
Personal Garantie False | ] Personal Garantie False ]
Gender F [ ] Gender F ]
PROFESSION merchant ] PROFESSION merchant ]
Mortgage Garantie True | ] Mortgage Garantie True [ ]
ACCOUNT TYPE HL [ ] ACCOUNT TYPE HL [ ]
Cash Collateral True [ ] Cash Collateral True [ ]
ACCOUNT CLASS CORRPARTE [ ] ACCOUNT CLASS CORRPARTE [ ]
Period Of Loan 2 [ | Period Of Loan 2 [ ]
PROFESSION warker [ ] PROFESSION worker [ |
Period Of Loan 3 | ] Period Of Loan 3 | ]
ACCOUNT TYPE CL [ ] ACCOUNT TYPE CL | |
PROFESSION no_wark n PROFESSION no_work | |
PROFESSION doctor 1 PROFESSION doctor 1
Car Garantie True 1 Car Garantie True 1
Period Of Payment M 1 Period Of Payment 3™ |
PROFESSION free_businees | PROFESSION free_businees |
Corporate Garantie True 1 Corporate Garantie True |
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Predicted MotDefault (Actual) Default (Actual)
MotDefault 250 23
Default 19 241
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ACCOUNT ACCOUNT AgnetAge CarGarant CashColla Corporate Gender 1D 1sOtherBa LIMITAMC Mortgaget period_of PeriodOfL PersonalG PROFESSIfstage Predicatic Probabilit Result

RETAIL PL 2| TRUE FALSE FALSE M 1 TRUE 0 FALSE 1-M 3 FALSE employegNotDefau Default 0.872023 FALSE
RETAIL HL 3 FALSE FALSE FALSE M 2 FALSE 0 TRUE 1-M 3 FALSE merchantfNotDefau NotDefau 0.862908 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 3 FALSE 0 FALSE 1-M 3 TRUE employeghotDefau NotDefau 0.99597 TRUE
RETAIL  PL 2 TRUE FALSE FALSE M 4  TRUE 0 FALSE 1-M 3 TRUE employeghotDefau NotDefau 0.922735 TRUE
RETAIL PL 2 TRUE FALSE FALSE M 5 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.850367 TRUE
RETAIL  HL 2 FALSE FALSE FALSE M 6 FALSE 0 TRUE 1M 3 FALSE employegNotDefau NotDefau 0.949306 TRUE
RETAIL  HL 2 FALSE FALSE FALSE M 7 FALSE 0 FALSE 1-M 3 FALSE employegNotDefau NotDefau 0.640906 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 8 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.99597 TRUE
RETAIL PL 2| FALSE FALSE FALSE M 9 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.99597 TRUE
RETAIL PL 2 FALSE FALSE FALSE F 10 FALSE 0 FALSE 1-M 3 TRUE employegiotDefau NotDefau 0.997784 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 11 FALSE 0 TRUE 1-M 3 FALSE employegNotDefau NotDefau 0.979797 TRUE
RETAIL  PL 2 FALSE FALSE FALSE F 12 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.997734 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 13 FALSE 0 TRUE 1M 3 TRUE employegNotDefau NotDefau 0.998173 TRUE
RETAIL PL 2 FALSE FALSE FALSE F 14 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.997784 TRUE
RETAIL  PL 2 FALSE FALSE FALSE M 15 FALSE 0 TRUE 1M 3 TRUE employegNotDefau NotDefau 0.998173 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 16 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.99597 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 17 FALSE 0 FALSE 1-M 3 TRUE employegiotDefau NotDefau 0.99597 TRUE
RETAIL PL 2 TRUE FALSE FALSE M 18 FALSE 0 FALSE 1-M 3 FALSE employegiotDefau Default 0.909337 FALSE
RETAIL  PL 2 FALSE FALSE FALSE M 19 FALSE 0 FALSE 1-M 3 TRUE employeghotDefau NotDefau 0.99597 TRUE
RETAIL  HL 2 FALSE FALSE FALSE M 20 FALSE 0 FALSE 1-M 3 FALSE employegNotDefau NotDefau 0.640906 TRUE
RETAIL PL 2 FALSE FALSE FALSE M 21 FALSE 0 FALSE 1-M 3 TRUE employegNotDefau NotDefau 0.99537 TRUE
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Default 4 5
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Attributes

States

ACCOUNT CLASS

RETAIL

Missing

ACCOUMT TYPE

Car Garantie

Cash Collateral

Corporate Garantie

Gender

Mortgage Garante

Period Of Loan

Period Of Payment

Personal Garante

PROFESSION

Missing

False
True
Missing

False
True
Missing

False
True
Missing

™
F
Missing

I

issing

Missing
Other

False
True
Missing

emplayes
merchant
worker
no_wark
Other

2020520192018 <l ge o) Cile (35) JSi

CORRPARTE

Population (all)
Size: 1789

MotDefault
Size: 948

Default
Size:

@
i

missing
Size: O

Attributes States Population (AIll) NotDefault Default missing |
Size 1789 2048 841 o
ACCOUNT CLASS RETAIL 1659 20% °6% o
ACCOUNT CLASS CORRPARTE 130 1026 426 o
ACCOUNT CLASS Missing o 026 026 o
ACCOUNT TYPE PL — 880 7826 1726 o
ACCOUNT TYPE CcL 671 426 7626 o
ACCOUNT TYPE HL 238 1926 7% o
ACCOUNT TYPE Missin o 026 026 o
Car Garantie FALSE 1391 98% 56% o
Car Garantie TRUE 398 326 4526 o
Car Garantie Missin§ o 026 026 o
Cash Collateral FALSE 1642 852 10026 o
Cash Collateral TRUE 147 1526 026 o
Cash Collateral Missing o 02% 026 o
Corporate Garantie FALSE- 1703 9926 9126 o
Corporate Garantie TRUE 36 126 926 o
Corporate Garantie Missing o (e 3 0256 (o]
Gender M 1442 73% 8926 o
Gender F 347 27% 11% o
Gender Missing o 026 [e 23 o
Mortgage Garantie FALSE- 1536 76%% 97% o
NMortgage Garantie TRUE 253 24256 326 (o]
NMortgage Garantie Missing o O26 026 o
Period Of Loan 1 1168 8026 4926 o
Period Of Loan 2 a7s 9% 4626 o
Period Of Loan 3 146 1126 626 o
Period Of Loan Missing (o] 026 026 o
Period Of Payment 1-M 1765 o8% 100%6 o
Period Of Payment 3-M 23 226 026 o
Period Of Payment 6-M a1 026 026 o
Period Of Payment 2-M o 026 026 o
Period Of Payment Missing o 026 026 o
Personal Garantie FALSE 1108 3626 9126 o
Personal Garantie TRUE 681 6426 926 o
Personal Garantie Missing o 026 026 o
PROFESSION employee 384 5826 4026 o
PROFESSION merchant 579 2526 4126 o
PROFESSION worker 146 626 1126 o
PROFESSION Nno__work 61 626 126 o
PROFESSION doctor 55 426 326 o
PROFESSION free_businees a46 126 a42%6 o
PROFESSION lawyer i 126 126 o
PROFESSION consultant a 026 026 o
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Characteristics for NotDefault

Probability | Attributes Values Probability
| Corporate Garantie i False
| Period O Payment 1w ]
Mortgage Garantie False | Car Garantie False I
ACCOUNT CLASS RETALL ] ACCOUNT CLASS RETAL |
Personal Garantie False | Cash Collateral False |
Corporate Garantie False | Period Of Loan 1 |
Gender M ] ACCOUNT TYPE PL |
ACCOUNT TYPE a ] Mortgage Garantie False I
Car Garantie False [ ] Gender M [ ]
Period Of Loan 1 | Personal Garantie True |
Period Of Loan 2 | PROFESSICN employes ]
Car Garantie True | Personal Garantie False [ |
PROFESSION merchant | Gender F ]
PROFESSION employee ] PROFESSION merchant [ |
ACCOUNT TYPE PL || Mortgage Garantie True |
Gender F ] ACCOUNT TYPE H |
PROFESSION worker | Cash Collateral True ]
Corporate Garantie True [ | Period Of Loan 3 [ ]
Personal Garantie True | | ACCOUNT CLASS CORRPARTE [ |
ACCOUNT TYPE HL [ ] Period Of Loan 2 [ |
Period Of Loan 3 | | PROFESSION worker | |
PROFESSION free_businees | PROFESSION doctor [ |
ACCOUNT CLASS CORRPARTE [ ] Car Garante True ]
Mortgage Garantie True ] Period Of Payment 3M 1
PROFESSION doctor 1 PROFESSION free_businees |
PROFESSION no_work I Corporate Garantie  True |
PROFESSION lawyer | PROFESSION lawryer |
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Predicted MotDefault (Actual) Default (Actual)
MotDefault a0 16
Default ] a4
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