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ABSTRACT- The tremendous development in the field of Information and communication
technology has led to the availability of a large amount of data that can directly contribute to decision
support if analyzed as required, also the bank does not benefit from the vast amount of available data
for analysis to help reducing the risk of this type of finance. The problem is that the bank under the
investigation faces some financial risks on how the customers recover their funds according to the
time limit scheduled for the recovery. This paper is concerned with the application of machine
learning techniques in predicting credit risk. The Decission Tree algorithm and the MultiLayer
Perceptron algorithm were used. The results showed that, by using intelligent systems, the Bank can
predict the risks may occur during the credit given to the customers, enabling the Bank to establish the
necessary precautions to overcome these problems. To evaluate the auccuracy of the risk detection the
confusion matrix are used, which contains true and false postive and negative measure. Decission
Tree algorithm has achieved 100% accuracy in risk detection compared to MultiLayer Perceptron
with an accuracy of 97.7064%. Using numeric and character of a professional dataset of 3847
customers. The data was preprocessed by filling in the missing data in the Dataset, also eliminating
the unnecessary fields. The assembly algorithm is also used to collect several data depending on their
attributes. The assembly process is done by reducing the distances between the data and the assembly
center.
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Orfiad s a aladt il =3 aill 3 a5 LAl elyla s
saie Jilual) dpalled aladioaly g ig—adll 1di -1
Multilayerperceptron: ikl
e (Training
el ga doabaill LA e @1y ¢ ARFF iia
sl (Multilayerperceptron) culsall sy afia Jasiwall
i da Js¥ Lea Gpand ) ililal) degane sy
il e ha aag Yo Sl duesdl e had
Sl ol 5 Al e (8) 5 (7) & il 3
desenas dilide ¥ Glly desene Aladial Ay
G Jomdl i) Al 5 Aie la) by
degane (o Chicadll A3y capuill bl Uaall Glaal
Aol DA La)lall o3n (i B ey JlEaY il
5 (Sensitivity) Zyulusll ¢ (Accuracy) adall ddauls
ghias Guh o llus Sy ¢ (Specificity)  due il
e e ylsall ellb g (Confusion Matrix) <y
Multilyer ciladall axtia Jiisall d3a)lsa (7) Jsas

Perceptron

andTesting) Uilull de gana Jaas
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G il L 5 gyl w5l Glasas sl

. ailadll aang daph o adiad dilide £l jaagy

oo sl gy el ) et ) sl ) lsa

Dad o) i, bl depenal il 46 Jundl Ll

llyy Caall dage Gaiadl JuadY) a4 (j48) bl

(Sensitivit) duslualls % 100 accuracy sl oY

1.000%. (Specificity) 4. 1.089%

P ) o i) addi (S

88 Jd 5 Alle 48y Aapay daeadl s e sl (S ]
. Agls

Bad & Jend) la 8 sll Ll Caal) 4.2
8 il () amdy pae pa (48 ) b
. (Efficiency) laey)

5 (148 ) bl 5yad A (i A5)R4) e ha) 2203
i) s byl a5 of aa3 ¢ perceptron
o doadl Alal) Apalial) g el 883 o ) pans
. el

iy (5l 2 ) (Ao aaing HAT (ulie L2AT 134
al s ans of (K4 . (Efficiency) »s LSl e
A8y OSIs e (S OB B2l (e Jumd) oa
) e deypnd) Lall (a8 (i a8
o oS 4oy 8 Jily Jaanll Ala gpus 558 Lgadantl
cha Gigan U aaliall L aa

Julaill a8 8 € () (10) Jsaal) 8 a5
Ve e bl U< )Y Gaplid Slaa)
Lachal @bl (e Slas @l @l aay of
i allaall Jdle oy hai oL (NoisyData)

. [13].(Preprocessing)
GllEal) daMa
3aas 5 o)) Lulie o g il o i adl s
LHEal) apen P e 5 AL @yl & 3k
St e lod e Al AN D g 1 Y
-perceptron ) lsa 5 (J48) bl
A b Lyl 5 cod il llaall 038 S e 4dle
pac, yha) Jaeal) Ala Ldjeay 5ill ) dsa) lsal) o
ChO-A b A e)ylsd Lisei)lall a (b s
L end Legll ¢llyy perceptron il 5 (J48)
o Qi
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Perceptron i) lsi o (J48) daey)lsa

gl el i 304 dam (2) o) I 4
s Ao gilly Ay ulual) (f Ea (J48) byl B i
. perseptron e gilly uuluall xe 4555 J3Y)

Time

.48 ® Perceptron

Laplsd (mestill Jall)l Clual) muag (3) A JSi
Perceptron iw)lsa as (J48)

i (J48) LA st mllal e JAN o 3 2as
Wjlie JBY) sa aellaall Adandsy g A il Jara ¢f
Gladall daxie Jiteddl dauly Jaieed) Gl Jare ae

.Multi layer perseptron

P gl -7
e Gl ol 8 caansiad ) iy i) (e
Bl o il lee 8 Adliae Ol alaaiy)
aaxie Jiiiwdls ¢ Decision  Tree  (J48) i)l
o caeadind Al )Y Lanlia ¢ perceptron culaall
a3 A syl Caghia de seaad Al Al 4y 482
e s3al) (a5 A ubuall ¢ Ao ia8)5 iy Lgdial
4o silly Aania ) sua ledinal a8 ) 4l Cagiiall
A Al Al Gaall w e 3all a5 Specificity
o (8) 5 (7) o8 dyial - i n 5y Lt
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s (Tree Decission) <),—all sya 5 A e )led aladi )
(MultiLayer Perceptron) culaall sasia Jiivall daa) )loa
iy dae Ao duhll Gk oty lgnll A ulaty) ¢ gl
laill alasin) LA G 4l bl el ¢ il sll Jlanl
O il (S Lee dlaiiy) Hhalaally ¢ gtil) il ¢Sy 483
O adall e (sl o2 Jad DU cldalial) aoag
Glilad) e Jila oS e (g9ias (Dataset) clibal) de sana
Sl s e Liliaa) J1a il (el leany Al
308 Leleass o5 (e 5 Claay lsdll capdi (Ao Jas daiada
codl dias e dglie Glily gl e sl i) e
s (Tree Decission) <yl sy 4 s o)l duhal)
ey i dlie Llalad) Galas) 6 %100 48 dows
P (MultiLayer Perceptron)culadall axaie Jiial)
Y% 97.7064 gaily 48y Ly cailS
palyall
skl iR JAs" ¢ (2000) caug dgena 2SI [1]
sa5all JalSiall psgiall ) 6 dppalaad) Clagledll g0
50 (3 aaadl ¢ 94 alad) cialall 31y Alaa (ALl
@l L) auly Auhy alie pae Guas deas[2]
de Whna s clalVl Ll LW Al
.22010
Ll deals ot alall asall Galadll @)llae [3]
& leaaly bl e qunll L anly a3 sy
20124le Zga V) gl & L jeaall Clleal) 3
Aaala = dielawl A3 0y 5 ¢ AB)5 Amals — dena A [4]
02009 Al gl ylad 485 Al A (Al
bl e cuill Ll Gulss 6 Galaal) @l e (5]
Aol (4 dplae Auhy) Ddjadl cblell Bl 4
Llai®Y) aslall By dmels Alae (Rs) 4yl
2013~ S8 axal- 29 Alaall — 45508l
psle AU cpulal) asle ad) daal a2 [6]
3s) il o(Uue Y closhal Lagl i€y cosulal)
(o) ablailysl ¢ ) FS claslaal) Linsl i 3l
L)
@ I GAN e Aleld gaa Gl sl Glse La [7]
— 4Ll dxclall COSO lal (335 phalaall 33} a5
2016 — sl Ay 33
il lleally acldl)l Qs Ligulaoddl) ss) 3l [8]
2017 .ophadi 6 Cajliadl) daS5al
(56 gl 8 ansSal) clelladl Lo Ak 2l [9]

5 (J48) bl sy A s loa Gy Apidl) ate 5]
e sl o aas Jumdl) LY perceptron i lss
(s 35ag i, shd) dpend) e Lpray 5l Jum¥)
P LSl ey 5 (J48) il il dueilsa o
il ol Ay CLE Bt Ll ]
ol Toof 3305 0 AN Bt B i b
2 Y e g Akl Cila syl all culad gl
.perceptron i) lsa
=) 5 S 5SIAL #lial perceptron dy)la s
Leiy Vsl (s AdUaal) dleny olall S
NEIN NG A R FEN
dacial) L) we Jala CULE Biad Aualsh 2

5 perceptron isy,lsa (re (il 3y50 Noisy Data

EEEVSPIPEN

bt S B e lsa b E1 (e a1

25 3y Ly Qe LA Ba B Al s
pans fage e 258 ) (Divide and  Conquer)
5 il Jlall send o5 i JSUi ) AIS )
Ll llsai sl ppanssi (35l sl (e b 5 (a2
JnilSial) ar Latl) A8y lay Jwatperceptron i)lsa
-(Lazy Learnig)

of a2 perceptron i lpa s oSl
) glee 8 Al 528 Lgd byl 5pn s Aae) lon
il pailasl)
-Variable Screening)

(Feature Selection or

Spene padiadl Jiy G ek Al B L)
&b perceptron Lyl & Jiy i) agad) e J8

.(Data Preparation)cullull jueas
e cl®Lll Sle Y ahdl et iagla 2
Ty lsa aSe Syl (g Ayl
s RelationshipsBetween Variables perceptron)

(Nonlinear

fo S St Age) ld o (Sa 4l a1
(the  Liha leaey idafipe ye sl of alal)
parameters are nonlinearly related
POER]
edanll Jgai Leidleal @l ill Lean® ) cilar all (o ia
A3ty sDanll ¢lis LS 3 hladl s 4als L,
sl ok i calafindl saaall el 2l s Jygal)
o5 ALyl Shlae e 5l b KA Al s Gk
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Lon class dralall hugiall Glua dais muns (2) &) s

Attribute Cluster 0 Cluster 1 Cluster 2 Cluster 3 Cluster 4
lon_regamt 2458740.1111 63119.9041 | 84329.5758 | 493550.9243 | 183974.8565
Profit_rate 469516.4106 12548.4553 | 20585.5854 90920.2673 33065.5831
sub_sec 4 4 1 1 4
lon_type 3 1 2 3 1
secur_val 2488316.9013 67081.9436 | 84565.3875 | 499223.2472 | 172146.4822
overdue amount 61955.725 11787.0838 | 361.4855 12233.7535 177.3707
invest_type 2 2 2 2 2
credit_area 1 1 1 1 1
npa_amount 36998.7182 9932.6597 239.3673 10608.0305 85.0902
branch 1 1 11 3 17
client_type Yes No Yes yes Yes
((lon_ type) dpalall havsiall alus dagis (3) Jsaal)
Attribute Cluster 0 Cluster 1 Cluster 2
lon_reqamt 1548417.8952 140095.3456 249556.7362
profit_rate 291214.0868 26861.0047 48800.4857
sub_sec 4 1 1
Lon_class 2 5 2
secur_val 1575929.2196 141073.5871 246931.5409
overdue_amount 61955.725 11787.0838 361.4855
invest_type 2 2 2
credit_area 1 1 1
npa_amount 43186.3789 16077.2119 28.6755
branch 1 7 11
client_type No No Yes
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(creadit_area) dualall haugiall Cilua dagis (4) Jsaal)

Attribute Cluster 0 Cluster 1
lon_regamt 217903.0803 399446.9004
profit_rate 40982.6011 76975.2814
sub_sec 1 1
Lon_class 5 2
lon_type 1 1
secur_val 221572.1307 399657.8058
overdue_amount 47814.9744 124.749
invest_type 2 2
npa_amount 33914.9049 78.7199
branch 1 11
client_type No Yes
Client-type dualall v gidll Clua daiis (5) ) Jsaal)
Attribute Cluster 0 Cluster 1
lon_reqamt 1121317.5102 107520.2482
profit_rate 212059.1126 21837.6612
sub_sec 1 1
Lon_class 2 2
lon_type 3 1
secur_val 1136728.5231 103419.6242
overdue_amount 32119.9138 1236.5906
invest_type 2 2
Credit_area 1 1
npa_amount 22547.2116 946.7035
branch 1 11
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K-Mean ihauls: Jadaill (6) &8) Jsaa

Classes to No. of Cluster No. of Within clusters| Time taken Correctly Incorrectly
clusters clusters Instances Iterations sum of to build clustered clustered
evaluation squared errors model instance instances
attribute
311 ( 8%)
636 ( 17%)
Loan—class 5 1249 ( 32%) 8 5373.9099204 0.28 seconds|  36.5575 63.4425
39123
618 ( 16%)
1032 ( 27%)
385 (10%)
Loan-type 3 501 (13%) 6 592%-::332909 0.02seconds| 430837 56.9163
2960 ( 77%)
" 723 (19%) 8271.9981371
Credit-area 2 3123 ( 81%) 5 45973 0 seconds 77.1212 20.8788
. 978 (25%) 7539.0804506
Client-t . d . .
ient-type 2 2868 ( 75%) 6 66685 0.02 seconds| 65.0806 34.9194

NO. of Instances | Percentage
Correctly Classified Instances 1278 97.7064 %
Incorrectly Classified Instances 30 2.2936 %

Accuracy=97.7064 %  Sensitivity= 23% Specificity= 1.215%

J48 bl yad daay lea (8) Jsas
NO. of Instances | Percentage
Correctly Classified Instances 1308 100 %

Incorrectly Classified Instances 0 0 %
Accuracy= 100%  Sensitivity= 1.089% Specificity= 1.000%

bl 3ad 4 led ae Multilyer Perceptron cilihal) sastie il 4aa) )58 433180 (9) Jsaa

(DecisionTree(J48)):
Method Accuracy (%) | precision | Recall | f-easure | Computation all time
J48 100 % 1.000 | 1.000 | 1.000 0.02
perceptron | 97.7064 % 0.961 | 0.900 | 0.930 0.08
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Adbasy) Qi) inns gy (10) Jpos

Method Kappa Mean Root Relative Root Coverage of Mean rel. Total Number
statisti | absolut mean absolute relative cases (0.95 region size | of Instances
c e error squared error squared level) (0.95
error error level)
J 48 1 0 0 0% 0% 100% 50% 1308
perceptro | 0.9159 | 0.0347 0.1343 11.5413% 35.7771 99.9235 % 55.4281 1308
n % %
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