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(Kurdy & Assad) iuls 2.1

Kurdy, B., & Assad, H. (2015). Data Mining and Neural Networks in Customer
Relationship Managing. Damascus: Syrian Virtual University.

"l Lasd A4lally O ga3l) e ABDal) B))3) A Al ciluilly cilibid) B cugial)
haelia A o Gl
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(Kurdy & Safadi) 4. 2.2

Kurdy, B., & Safadi, A. (n.d.). Data Mining using Neural Network. Damascus university, 1-
12.
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23Dhanan Pradipta, A. E. (2018). Fuzzy C-Means Clustering for Customer Segmentation.
International Journal of Engineering and Emerging Technology.
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kurdy, B., Bakle, B., Miaad, M., Ramadan, H., & Terkmani, H. (n.d.). Fuzzy prediction
application "Applied on a company for manufacturing and selling clothes™.
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Initialize unsupervised SOM and sett=1

v

= Get random input datapoint x(t)

v

Find BMU ¢(x)

v

Calc. learning rate a(t) & nbh. func. oft)

v

Calc. nbh. distance weights h (1)

}

Modify weights w(t+1)

.

t<t

Yes

max

No

( Trained unsupervised SOM >

SOM 44l sad Adail) labadal) —4-33 J<ad)
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:SOM Jae iy gy Jana Jlia gl (5-3) J<al

™

SOM ) Jas &8y b uda gy Jia 5-3 J<id)

:K-means clustering i} 53 3.4.2

LAY adlial) Jals bl de gens pa duslaie

Jilae Jat aaaiis Ally ccalydd dealall je V) alas cilaa) lod (e K-Means 4w lsa i

e LS Lailaie sanlsll agziadl Jaly Ul degene o) Ladlie (S8 e Cagailly sl

:K-means J 4 lsd cighid >

Lo Jig cpand K ) lpailiad e Tolae) (Ahi) cilily 830 gaead] due) lsall o2 aaiies
.(centroid cluster) aaaill 3<5a9 clbibull G clilal) Jali DA e aeail)

 ogd daylsall oda ilglas Ll

Al A sehd it g (K cilaaadll aae s L]

Gyl B Lgana 055 6B J5Y Lilsie Centroid cleaadll jShe cililas) wass
(OSal pais A) Jaladll Jase gic)
GuBY) aad) Jany . o0l aaal) 2asia) S ¢ Sl paen (g Jlie JS G ddlsall Qe
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dij :\/i(xik _Xjk)2

:Qi Cua

-

LB ailad dae in
- . . . X:
JJEl K dalall caldlaa ¢ 7K

(Ol @lilas) salall 8 (45S) | JEall K dualadl culdlas) :Xjk
e 30 ol ae (Y1) bl aeas 4
i ) (Dlaanil) Gaun Jim S agag pte) b Jsaas a4 2 (e clghaall IS
LShall (e e 220 )l
528 i Ceenicadll (o ¢(CeNtroid) laaail) 3S)al 206V adlsall o due)slsall sda el adiay
Arladl bl ge 830 IS (A JShall D) ae Cilye Bae daa) )l
tk—means dua)leal Jaasl Lbad) jel (6-3) J<al

Initials K and centroid

!

Find nearest centroid

to all data points
¥
Group data based on

distance from centroid
¥
Update the centroid
v
Cluster data based on
distance

K-means 4.l 2al) hbial) 6-3 J<al)
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bl Aasye Ao goane <G dsiiall Jaly QUL Laliiy acsl) Alaiill G Gl pufi goena 4
il ¢ gane e ) oy caliall puand dasyall widll & gana dilia) die (Liayl i ganal

c2giial) Jal dasyal

O (55 38 Al auny a1 K1y GaBlinl) 8 Akl s38 jaind cadliall sae BaL) ae 4l alas
LiCay clia .l aas ST ey o ¢ Ky dnae e ) Sla IS8 (i dasyall dildl) & gane
cliall 23a] JiaY1 22a1) alay)

# of clusters

K dad yaas 485 7-3 J<i)
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(8-3) Sl b LS lgumny (e g ron il gana ) AN Lol e s Ll (pom gl

a4

%A £ %
{1} . # {2} g
& Gl
& +
O * O
4 & b L + &
& s & * g *
+ m ¥ + g =+*
W A
3 + * > ES
& &
o # + B ¢

v

k-means J Jas 48k pa g JUia 8-3 <)
: L il el
K=2 Sy dnsric KNS Lolgde (clusters) e sanall dac aiaaty agai ]
Sy Aty JS (Ll dileall Qe 3k (e degane ol ) ddais S ol L2
-Clusters
Acgana JS 8 Bl Ll Janall s clldy cannall e ganall 35 cilias a3
352 oishall 58 4
Gleganall & oda (sSiy Ciign Wild sghad AT 8 clusters cilegesall s o1 13 .5
Dl
K-Means Clustering dsaj lea issbuag Liza >
Ll yall
Adle Adled il L1
) Algas .2
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(RsansY) Aadaiall sy Spaicnall aill o Jalami .3
Saall bl ce g Cass L4
:{ggluall
b i elae) ) Baxeie Aol Vs las) sag AdgY) Alall dulea .1
sl Llgl) AlSha (8 daayloal) a8 AN daig (laaill
Aladl Gla o adieg 4 (g panll J<& .2
dauls: Centroids (awesll sl aladly ane (Say Cus LAd)l) adl) Bakie W3
Aedalat (e Yo Ly Aald degana o 3 )bial) pul) Jeant 38 gf dd ylaiall puil
kaeY) b sagial) U8 Llgad o) b liiall 4l A1) aiay Cany I

Agglomerative Hierarchical digll gmaaill 4aajl5a 3.4.3

Ll peadl Loddicaal) Gl dealdll je V) datll Clia) s (e g5 58 anel) gl

.unlabelled data slawall e clilyl)

2O): e ) s 2 gl panall e lsd ol (S
(Divisive Clustering) Jas) Y eV (e crargl) puenll .1
(Agglomerative Hierarchical) AeY) ) Jau) (e crarel) apenill .2

Agglomerative
methods

Divisive
methods

) amaadll £ 53 9-3 i)
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b clgile Ao sl Aol dilaall 5% O (e calinll G Adlesall Mo dibide (B a5

tpedl) daailiind (8 deadieall ol ulas G b

b ik Ailae Jshl 4 (i sena Gn Ailudll :Maximum or complete linkage

e gana S

deganall (A Akt JS (g A8l bwgie (& Ofiesena o d3luall Average linkage: -

AV deganal 8 dki US Y Y

Aesana JS b (il (G dilae peall o (e sana G diladl) :Single linkage

N
2

4

(e B desana o8 Badll s (f G Dendrogram sl 8yaiS casell Judel) 138 Jias &
Basly Al () Eiajh il genaS Lalail) sda (i Bl (3lygly ccblall bl (S aand lgess
(Lo

:Agglomerative Hierarchical ) dsaj lsd cijghd >

Ll e e Wl OIS ol olgld 3ay deganaS Eiajh by Al IS ae Jalalls fas
astic @Y X (gla (N) clegane 220 o Llad) 3 deand Cigu ¢ X(gohod bl
e Lot (el (e dilall Ganlie 33e dag (Dl Gileganal) (py diladd) (el
2dan Al (Average Linkage) dasyll baiigie andiviv JGal) Jduw Je gl aaenil
b bl Ll G Ailed) hatigia & Asgenall dilaadl 58I (i gana Al

Al de ganall 3 bl Lalig ¢ JgY) de gendll

O ganall L) 2y Banly Ao gane b Ohfic gane mad Uan)S agii IS5 Alaje IS B
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https://aiinarabic.com/glossary/agglomerative-hierarchical/
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JS&) & Agglomerative Hierarchical due))lsal (sl Jabdall (jen daludl cilghdll [adls
:(10-3)

// List the objects
" with their features

v
Compute distance
matrix using values

Y

Set object as a cluster

l

TN
- ~.

o

_~Number of ~_ Yes

—»& S iater = 1 >~ Y .(End)
i 4

-

lNo
Merge two closest cluster

l

Update distance matrix

Agglomerative Hierarchical 4 il 88ail) hhadal) 10-3 (<)
slgdes Ay b 7 pd Jaunse JUa 3>
Ay sl ) leendy asiiy LB B e ging (11-3) JSA) W Gas
:Agglomerative Hierarchical
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1 k
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C10228 0 100 |3909.838
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A ={(1, 0), (2, 0.25), (3, 0.5), (4, 0.7), (5, 0.8), (6, 0.7), (7, 1)}
A e lpme Gl 1 seaially A ALIS diginny aicty T uainlly
tie (17-3) UKl lajeday & gumnl) alil dabie JISaT llia
.Triangular A .1
.Trapezoidal ajsiall ani
.Piecewise linear s)aic ad

.Gaussian e

U VORI

.Singleton 1l Lall .
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triangular trapezoidal singleton

| X

Gaussian Piecewise linear

& gl g 55 J8l 17-3 i
138 adty cagifions Tashad aladials LlSin i s clglanad S cpamall glill gl 530 2ns
i Aedlally Aaleadly wlsil) (po g5
.Triangular membership function: trimf f il digunall 20 1

.Trapezoidal membership function: trapmf : saiall 4ud doguaall als .2
baal) (ghaial) alal duled) 4 3.6.3

[12]:‘#@\ Ghiall ol Jee cilgha (18-3) J<all (

s Fuzzification Inference Defuzzification
interface engine interface
Crisp Fuzzy Fuzzy Crisp
input input output output
Rules
Fuzzy rule
base

(el (glalall dpula¥) 45 ~18-33 gl
fuzzy Al degena A haigerisp setdasy) Glily (e daaly de gane poan &b 1
wlsg dasle Ligal Slalbiasy fuzzy linguistic duasle digal Clpaie aladiul set
fuzzification awl 5shaall 638 Cajya3. Membership function ds.ac
celgdll (e degana Ao Bl VLY cha) a3 L2
ol ) Bshd 3 cgamall i Wlakinls panly 3 ) Gmalall gAY Ui o .3

.defuzzification
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14adla
Zasaill Jaail lgheaadinl Al dagitall Haliaalls ColSally daaaal) g Jadll 138 & pa i
elilaty lill) calisinl ) Ayl - il

Gial) gadatl daddieeall Liaa ) cigt) 4.1

Programing Language Python3 .
Jupyter anaconda3

Visual Studio Code version 1.62
SQL Server

A w N PR

Data collection Ul 2 4.2

Laalal clld) e slae¥) & dgdaall @\l Gl e Lsthaall Glagladd) Ziageadd Tyl
Cile Wil aal (e yiiny 8 pad) g Uil (Y ckaggle il dasiie dudae jual) dlgill S8 oY
Aalylls Ligyall o HESN oy ) ddlia) ey 2 ) Gedliil) 83s andiy 435S «CRM asgial daclal

A Sladd) e Jseanl) b eDlaall
L PA il plady) lilar Jals e 9000 Jlsad aladin) dolu @by e alael)

AaaY syt WS Joaall (s5ime e piia 18 (s9n0 lgia JS ¢ gl

Correlation Matrix a3 43 siuas
Y Slld) 8 Gaanall mar puaie IS G A agh 13 Caall (e (35S ililul) pas 2
e oy Slaalslly Criall (e zg) IS G B agh 8 Tl A gias Lnelis of (Ko <l
goen On bl il gemi Adghadl) ods il cpuriall gl cBlalae (ajas Joas Aaluy g8
Ca Ll b giana (oS L3S Cilily A gana (il L8 80T g8 «Jganl) b Aadll pill s ]
LS Ladall Jalae Ao Jganl) 8 Lla IS (g5 (Features cilialgll puas (iaya srecly Cisia

:(1-4) Jsall
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BALANCE

BALANCE_FREQUENCY

PURCHASES

ONEOFF_PURCHASES

INSTALLMENTS_PURCHASES

CASH_ADVANCE

PURCHASES_FREQUENCY

ONEOFF_PURCHASES_FREQUENCY

PURCHASES_INSTALLMENTS_FREQUENCY

CASH_ADVANCE_FREQUENCY

CASH_ADVANCE_TRX

PURCHASES_TRX

CREDIT_LIMIT
PAYMENTS.
--02
MINIMUM_PAYMENTS
PRC_FULL_PAYMENT
TENURE 0.01 -4

PAYMENTS
TENURE

PURCHASES

CASH_ADVANCE
CREDIT_LIMIT

PURCHASES_TRX

BALANCE_FREQUENCY
ONEOFF_PURCHASES
INSTALLMENTS_PURCHASES
PURCHASES_FREQUENCY
CASH_ADVANCE_TRX
MINIMUM_PAYMENTS
PRC_FULL_PAYMENT

CASH_ADVANCE_FREQUENCY

ONEOFF_PURCHASES_FREQUENCY

PURCHASES_INSTALLMENTS_FREQUENCY

o) ) 48 giana 1-4 J<a

[0,1] Sl (parn 4d siaall o2a 2

Ofiteal s o Gl (ol o Ll ) () el -1
Oieal g G (ad hals ) agagare I 20 0
Oditaal 5 O Gl ol s bl ) ) ] m
T (2-4) JSA caal ) o3¢d (ralal) a5 (e 85k lin lilal) Ao sl ST gl
AL Claal o)) (10 ddial 5 JSY AR e
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BALANCE INSTALLMENTS_PURCHASES
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Cilial gl AU ate 2-4 JSid)

Data preprocessing <lilud) dlac) 4.3

Cla)ylsd ae i ¢ jreadl dagibe 43K by (Scikit-learn 46€e e slaeY) & dlsjall o2 lady

tJie alall python aja (gsad (AN alad e lsd (e Wapa g ananilly Cauieatl)
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IS S

NumPy: Base n-dimensional array package

SciPy: Fundamental library for scientific computing
Matplotlib: Comprehensive 2D/3D plotting
IPython: Enhanced interactive console

Sympy: Symbolic mathematics

Pandas: Data structures and analysis

;@g L ?-55" Jeadls el d.\g &L\U\,}.}S\ J\Js::)[

crtulia el 2135l Ul Values 535l il Jid Gasiy lilal) 506 3 el il ede 1

Cua (Baghha ad lgad MINIMUM_PAYMENTS, CREDIT_LIMIT (yiibealsl) Lal s

2y @l Lalsh feature  dacalsll asenl mean davgidll daills 53gaaall il Jlagial a3

271 il Lo adall aojgil) dagin aae g Jaljill e 5l ane (e oS

sns.distplot(creditcard_df[var],bins=20,kde_kws={'linewidth':3, 'color':'red'},label="original")
sns.distplot(creditcard_df[var],bins=20,kde_kws={'linewidth':2, 'color': 'green'},label="mean")
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mean . 53 gkal) adl) Jlaiad g aahll g5 5l-3-4 J<a)

Leahydas e Tancaly 1aMlsa) Calias adais o 83La1 Adaail) 15, Kl outliers 3Ll jaliall Cada .2

dallas A (The interquartile ranges) IQR Slas¥) codll (e e Uaael (Lalail) ¢

Ll e paill 13

b Al Dlialsll ad juad ga aadaill (e axgll :Data Normalization clblall aadas .3
Y lae laalgll s Lvie Lt Laily «clily degane IS 8 Lgllaa Gl adaill (1Y)

"'!...
.
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Jisail (PCA) dacetyl) lis€all las gadayy @lldy :Dimension Reduction sla) Ll .4

J3ad o3 18 8 cililadl oems o 008 05 o Wil Cum ¢ guaill cppans ) il

o Claglaall plana o ggiat QB Y aaal @ihtia ) cbsiall (e 82€ desanPCA
(@Y (i WS Ladh gl sliarsin) 55Kl de gandll

M-
o
150 o A
o0
10 o g%
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5 o 0 7 08 & e
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] o Qg ©
B
5 o B, o8
o " [e1c3)
o
OC 4
10k o
o HOD
o
15 £
0 o P
25 L L
S0 B B 4 2 0 2 4 [

PCA 4-4 J<&

1l ) O3NS 4.4

((5-4) J<all sixd) laladally daiagally GG ki) cpe Alsyall 220 il

Gliby Je Joanl) Jallg clibal) de gana e Kohonen (SOM)aaenill dua))led Gudai .5

s IS8 Lald Ao ey o8l alead il
Glily Jyeasll ol cdiludl seladll dams Je K-means Jie goend daa))lsd Gk .1

Ce Lagiie lgauent i (Al & Slaill £ 1Y SOM aladid aay) .Clusters gilyd ) dovie
,laally Lgualled dasykall sda il Cua K-means Sie (5)al (sagtic aead du ks Pla
(bl alal (sa5Eial) gaeatl as

Jlabelling the clusters 4wl sgladll e Aaslil) L3I iyl dpenss .2
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Data Preprocessing and
Cleaning

Customer Segmentation using ML

Clusters

Labelling the clusters

Ol 4 s Alds ya Jabada 5.4 <)

Self-Organizing Map(SOM) 4.} ls3 (ki 4.4.1

oly el G clgd Anls iliag i e dagind Ll S (S daa) lsal) 028 aex python dal o)
Dl Gl sl adgall e el el c8Y Cus MiniSOM s SImpSOM ajall o3

.github
MiniSOM Package .1

Alasy) Bl Jigat e 553l diasial) 4 graal) KA (e g 53 4 Minimalistic SOM
Laidic oy e Ao Lwdia OBle ) 2l ddle Ll jualie (p ddadll e g 5akal)

281 sl
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MINISOM ¢lexinl alall JS&N 1-4 Jgaal)

MiniSom(x , vy, input_len, sigma=1, learning_rate=0.5, decay function
neighborhood_function='gaussian’, topology="rectangular’)

som.train_random(data, iteration )

gl Sabd)
SOM ks Al alad X,y
Features num 4iaall Cilawalgll aae input_len
iyl dla Lidle 0% o e sl sigma

ASull plat Jans

learning_rate

learning_rate s sigma ad jalal a5t b

decay_function

tasl) g2a) 32l ¢ leall s a3

gaussian, mexican_hat, bubble, triangle

neighborhood_function

rectangular, hexagonal :all aaf 3l

Topology

random_weights_init sl pca_weights

Initializing the weights

shsall aae

iteration
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A At Jundl e Jgemally A8l cupail lalisad ) Coplatl e Liany (5500 (2-4) Jsaad)

Pl 55Kl Baiially aaeatl) Cila)ylod ol and jules s

MINISOM gkl el (aarg gili 2-4 J gaad)

) Davies Calinski
) ) ) ) Silhouette )
X,Y sigma learning_rate iteration o Bouldin Harabasz
Coefficient
score index

3*3 1 2.5 500 0.653030 | 0.612224 | 143.3567
3*3 0.5 2 500 0.614 0.6144 | 143.322
3*3 0.5 2.5 5000 0.652 0.6145 | 140.200
3*3 0.5 3 100 0.596 0.590 140.144
4*4 | 0.5 4000 0.077 2.644 326.257

2*4 | 0.5 10000 0.057 2.275 469.71

2*2 1 0.5 500 0.090 2.976 729.89

SimpSOM Package .2

alyd] O9u alaill mie a9 ¢ Python 31 (SOM) alaiill 4513 Kohonen Laihas dald dojs (oa
P ) il 5 el
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SIMPSOMs.s sia alall JSEI3 -4 Jgaal)

SimpSOM(X, y, raw_data, PBC=True, init="random’, random_seed)
net.train(learning_rate, metric, epochs)
gl Sabd)
SOM adas Al alay] X,y
Features num il cilicalgll 2ac raw_data
Periodic Boundary Conditions Jux& ¢l Jaxss PBC
Ssde d<a ohs¥) g init
Llsdall HBY) Alge Aig random_seed
A%l alxd Jaxs learning_rate
Jalaal) ulide metric
oLl aae epochs

& cipaiall Lags e WYy (aal IS b wg ddanall Sl w3a3 e 2 Y SOM (s U
ccyal Llee Tas
sqrt (5*sqrt (N)) :SOM 1 dlasya alad LadY diase 52cld
17000 (g5a3 bl sacld il 13 Miad (lilill degane cilie 332 N G

sqrt (5*sqrt (7000)) =20
asl Qi) g 3391 ae 20%20 daill SOM ) ddaysd bl dupas Ty o) Ly 4l a1

cepaily Ayl dlee Lo Jgas Lily dmma 2l 038 (585 o 89 yedally
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SOM with10*10 SOM with 20*20 SOM with 40*40

unified distance matrix 6-4 J<&i

SOM with10*10 SOM with 20*20 SOM with 40*40
Error = 0.5487266880836227 Error =0.813972363122421 Error = 2.565009054072947
11 14
425
9 . 400
E oo B2 B
g 08 g 11 g 230
% % % 325
%07 & g 300
09
06 275
08 250
0 5000 10000 15000 20000 25000 30000 35000 40000 0 5000 10000 15000 20000 25000 30000 0 2000 4000 6000 8000 10000
iteration index iteration index iteration index

quantization error aasill Usd 7-4 J<il)

OsSie SOM dhasya alad o (7-4) 5 (6-4) Caladl €N e JaadU cylad Bamy alial) amy
O & ALYl (Lals Ladaty SOM daejled cadls g dileaal) dayd e 3Ly @lldy 10*10

Al sda alad aa jra) O el Uad
il desene Clialy (e ddaly XU g neurons A<ull wal Adasd maag (8-4) J<al

:dataset
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Node Grid w Feature #0
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Node Grid w Feature #3

Ul A gana Cilialy (e diualy S 1By ASuil) aBad dday 3 8-4 JSA)

unified distance matrix -9-44 <&l
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neurons Auiguac s J< oy Gliliall dhyd e Hlie 4y U-Matrix maag (9-4) J<a
e Aiganll LAY G dild) QA0 5 Gan clagin 3l 3 cdilsall ol LalSi L gl pn ensg
Ll aasll s Pla

:K-means gumadll duajlsd b 4.4.2

:Elbow Method 3k (e K Jlawe sty dasia Uile cdua)jlsaldl oda (gadai

Elbow Method For Optimal k

20000 I

Lr500 1

Sum of Square Distances
=]
(= ]
(=]
o

SRl o ENu:ber];!Elistt::-’.k]m = e
Elbow Method aladiuls k &aad 10-4 <)
Jaall e 0358 o Ker «JiY Clusters 3V axe Jish (s3lg K of Ll (10-4) J<al o
[3.6]
K Aad waat (il oS04 silhouette score bl Ailean) Sas ¢ uaail) o A8 (e el

: iy clusters J) aae Jid k=4 ol aa3 (4-4) Jsaall e

clustersdl (s cilida ax! Silhouette score JLaall o84 -4 saal)
K=3 K=4 K=5 K=6
Silhouette score | 0.71470 0.84689 0.77160 0.78437

:labelling the clusters a3l ¢dL3ll adlpd dsacs 4.4.3

csklearn 4a€all (jaca Basagall seaborn dajall aladiuly asfive SN clilall (e Lgibigine cauliy

H(11-4) IS 3 LS Claalgll (and Uik aenill il ypeadily LalaSind bl s
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cluster = 0 cluster = 1 cluster = 2 cluster = 3
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Clusters visualization 11-4 (<&
Aja b el Al Al i (53lly (5-4) padls bl Sl Tlaiall iy s oK)

. . ;L’)n

68



5 Labelling the clusters -4 Jgaal)

Cluster_Name | o\ ANCE | PURCHASES | CREDIT LIMIT | PaymenTs | Ut
(type of credit card) cluster
Platinum high high high high very low
Gold high medium high high low
Silver medium medium medium medium edium
Bronze low low low low very high

Sle e N AL L Lk Cum ¢ Gagedl) Lnilid ) Sloall jad yugkis s aslu) Liban

Whall sty aDlee we Jalaill L8 Dfiose il i ey Lals oLl il g5 4l lgia S

o (s dlly

Ol e¥gr 3l 4.5

5iaal) local) 3haiall Cilialsd ae S ¢ yremal dagibe 35Se ag Scikit-Fuzzy LSl alasiul,

251, python aaly 4 5iSally «SCiPy Stack (b alaiud]

Ghiall alai Jas mual (Gl Juadll 8) (12-4) JS3) RFM bl 2330 G sSall lsa 22,
A0 G e e IS e Y s da o s aDIA (e il Tials lauall

CUST_ID Rec Freq Mon R F M RFM |Recency FrequencyMonetary
C15114 0 8 6080.458 1 0 1 101 new rarely high
C14785 0 75 6063.455 1 1 1 111 new often high
C10833 0 58 6062.442 1 1 1 111 new often high
| C13446 0 100 6061.101 1 1 1 111 new often high
C12960 0 100 6052.323 1 1 1 111 new often high
| c11198 0 0 6050.865 1 0 1 101 new rarely high
C13730 10 0 6049.99 1 0 1 101 new rarely high
| C14083 0 0 6043.228 1 0 1 101 new rarely high
C12228 0 58 655.1436 1 1 0 110 new often low
C10376 0 33 654.5057 1 0 0 100 new rarely low
C15534 0 50 654.4738 1 0 0 100 new rarely low
C11299 0 75 654.2443 1 1 0 110 new often low
| C13275 0 0 654.1843 1 0 0 100 new rarely low
C11984 55 0 653.5101 0 0 0 000 old rarely low
C11972 0 0 653.3061 1 0 0 100 new rarely low
| C13722 0 0 653.2116 1 0 0 100 new rarely low
C11249 10 100 5981.015 1 1 1 111 new often high
C11425 0 100 5978.808 1 1 1 111 new often high
C16144 0 91 95.32519 1 1 0 110 new often low
| C12248 0 0 94.93254 1 0 0 100 new rarely low
C15477 37 58 94.3862 1 1 0 110 new often low
| C12936 0 57 94.00777 1 1 0 110 new often low
C15612 13 87 93.85398 1 1 0 110 new often low
| C13686 0 25 93.71885 1 0 0 100 new rarely low
C12918 0 8 93.4312 1 0 0 100 new rarely low
C13374 0 100 92.86547 1 1 0 110 new often low

Gl RFM ad-12-4 J<i)
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a recency, frequency, and monetary <lpaiall (e e JS RFM fuzzy J) z3ga P R
- o JS Land pe fuzzy sets (iinlica (e gana ) s
[22] :(7_4)5 (6—4)0:\5)&\ <§'°‘ XS

Fuzzy logic 4 RFM Jlas a 6-4 Jgaal)

ATTRIBUTE LINGUISTIC VARIABLE VALUE
new 0 <R<50 day
Recency
old R>50 day
rarely 0< F < 55 transactions
Frequency i
often F>55 transactions
low 0< M <870 currency
Monetary _
high M>870 currency

RFM fuzzy gigaill z Allg JAA & pidia 7-4 Jgaal)

Input Variables Output Variables

Recency Frequency Monetary (Loyalty)

old rarely low Dormant

new rarely low Occasional

old often low Everyday B

new often low Everyday A

old rarely high Golden_C

new rarely high Golden_B

old often high Golden_A

new often high Superstar
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Jlas ai lelaY trapmf Comiall 4ud Ligeanl) A6 Lexdiul RFM fuzzy 3 ziges & -
:(13-4) J<all 8 LS (Jaal) @lyaie) RFM
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RFM fuzzy 3 gaill (Jall) ddaalad) 4y gll) < piiall abada 13-4 J<id)

& WS RFM fuzzy z Al @l juaie JlelY trimf (Al 4 goaall a5 Laddiul cps (8 =
{(14-4) Jga)

104 A i f i f
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ol AN e
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| Ill'nlll 'I III II| 'I I|II f /
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RFM fuzzy gisaill z Al jdial hhaia 14-4 J<ilf
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:%ﬁtﬂ\dcbﬁ“ Ceéiy Liad %Z)iﬂ &= Al LLLJ“ Chb&ilajbiﬂ —

. If R=0ld and F=rarely and M= low, then loyalty will be Dormant

. If R= new and F=rarely and M= low, then loyalty will be Occasional
. If R=old and F= often and M= low, then loyalty will be Everyday B

. If R= new and F= often and M= low, then loyalty will be Everyday A
. If R=old and F=rarely and M= high, then loyalty will be Golden_C

. If R= new and F=rarely and M= high, then loyalty will be Golden_ B
. If R=old and F= often and M= high, then loyalty will be Golden_A

. If R=new and F= often and M= high, then loyalty will be Superstar

In [23]:

Ih [24] ¢

Thl [25]:

o 3o bl gl i ally (Al ) gl 3 e S (i (1) Jle

R=1, F= 100, M=10000

scoring.
scoring.
scoring.

scoring.

input['x_Recency'] = 1
input['x_Frequency'] = 100
input['x_Monetary'] = 10000

compute()

print(scoring.output['x_Score'])
x_Score.view(sim=scoring)

89.98912156656687

Yl g g
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Ini [13]% 1 print(scoring.output['x_Score'])
2 x_Score.view(sim=scoring)

8.6841490629002803

10 4 5 ¥ & B

—— Dormant
\ I\ / | f Occational
08 "‘.\ [‘ \ ;‘ \ —— Everyday B
\ i A [ ) — Everyday A .
\ [\ | | || — GoldenC glalEs
2064 7
= / f \ [ — Golden_B
o \ { ‘ [ | { Golden_A
- - | \ [ \ Superstar
e¥ gl & g8 aaaidaall diles 2 044 \
\
\
02 \
8.5 = ¥l iud A | ‘
0.0 | S E— - , .
0 20 40 60 80 100

x_Score

(2) Jba 16-4 J<ad

73



e Osl SHAl bl i ally (Al wal) Ll Jaal) e IS i 1(3) Jlia

R= 25, F= 55, M=20000
:letilﬁg RN Ciﬁﬁ;ﬁ‘ (KYY cfig L)}é

n s 1 scoring.inpu X_Recenc =
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In [27]: 1 scoring.compute()
In [28]: 1 print(scoring.output['x_Score'])
2 x_Score.view(sim=scoring)
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Groups + Add
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Home » Authentication and Authorization » Users

AUTHENTICATION AND AUTHORIZATION
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Home > Authentication and Authorization > Users
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WELCOME, BAYANKABBANI. VIE

W SITE / CHANGE PASSWORD / LOG OUT

Home » Customer_App » Accounis

AUTHENTICATION AND AUTHORIZATION
Select account to change
Groups + Add o
i *4 Action: ( Delete selected accounts +J  Go | 2of 100 selected
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Django administration VIEW SITE / CHANGE PASSWORD

Home » Customer_App » Accounts : Delete multiple objects

Are you sure?

Groups + Add
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Summary
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KABBANI BANK Home My Profile My Accounts Money Transfer Transactions Message Notifications khaled &

FROM USERNAME FROMACCOUNT_NO TO ACCOUNT_NO AMOUNT BALANCE AFTER TRANSACTION DATE
khaled aopibc7a /501 bc7a 50.0 1550.0 Dec. 3, 2021
khaled aopibc7a )/ aaa 100040. 1 2350.0 Dec. 11, 2021

5

Number Of accounts: @ A8 oAl (Jy aill
Jual 4

DATE

i 1000.0 Oct. 7, 2021
. 200.0 Dec. 9, 2021
5000 Dec. 9, 2021

1000 Dec. 10, 2021

N 1000.0 Dec. 11,2021

KABBANI BANK lome. oney Transfer je Notifications karam

| transferred money to: Number Of accounts: @

FROM USERNAME FROM ACCOUNT_NO TO ACCOUNT_NO AMOUNT  BALANCE AFTER TRANSACTION DATE

| received money from: Number Of accounts: @

ACCOUNT NO ) 5t
TO ACCOUNT N S AMOUNT DATE Aﬁ‘ﬂ‘ JB}LL“

abc010 \ @ ]‘;* (PPN

'.] M| .
addiually Lalild) Adlal) cdy sl dgal g 43-6 J<id)
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rtransactions 4ullall cBlagail) dgaly .3

thse Opeddinne O i (Al Il SOl aaen jlanly o8 (algall paa dald dealy A9
Al Jgaall Ty laaae ae el

el 2l Gleal) a8y

ieall il Gl 28y L0

cadigad Ol el aluall

cdagaill eha) aa syl L&

cdagaill )i

KABBANI BANK

Customers Transaction Details:

Date created: m

Number Of accounts: €@

a3 R
FROMAC TO ACCOUNT_NO AMOUNT  BALANCE AFTER TRANSACTION DATE
501bo7: n’ﬁa«m 100.0 1a2.4moz4ooo¢*os Dec. 8, 2021

'ﬁ«mm 100.0 02.481024W Nov. 9, 2021
‘ aopibera
o '!'

e
‘n -451024 1 Oct 7, 2021

i Dec. 3, 2021
Dec. 9, 2021
Dec. 9, 2021
Dec. 10, 2021
Dec. 11,2021
Dec. 11, 2021

Dec. 14. 2021

sedally dalid) lall 3y gail) dgal g 44-6 J<al)
s w8 paal) 4y e e gl G Caadl dpaliy a8 sall e dgal gl o3a 353 LS

3ke CuilS ) Aa i Baa B (45-6) JSA (e aae 20 12/9/2021 )l s ) 3 sl
ol e 8 dadd e Jy gt Adee e
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Date creatodﬁ2 /9f2021)
~——

of 7 =

A o ——

¥

" I“ Number Of accounts: @

DATE

() Apalid) paally dualdl) 4lal) el gaill dgal g 45-6 (il

Allal) gl dualdl) B dacni)l) dgalsh 4
Django administration — Money_Transfers

e Ve G3bes Loy Allall Bpailly (s LiS) edid) Au)l3Y) cilgalsl lghae 3 dgalsl ada 4

.dg.laﬁj &_Q.A;j z\ﬁbal

ME, BAYANKABBANI. Vi

Home » Customer_App

e . \
Select money transfer to change \

Groups. + Add

— it Action Go | 0of 10 selected J'.QAJI \“'“"
— - - .
e T Lt daiallp o
=t e — - S - Ao
o r R S s g Al g cadad el e RIS s
o 1be7s < -
Creditcards + Add e (B Al Jas
O bbb
Customers + Add
O s
Money transfers / +Add
/ O wsdtbe7a
Notification Status / + Add
o O wso1be7a
Notifys / + Add
A O aopibe7a
« &
PRt T O wso1be7a
s Al Al sa A8l O bs01be7a

O ws01be7a

| A AN e

10 money transfers —

1 4lall el sailly Lualid) 3 10 A 1) dga) ol 46-6 J<il)
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Django administration WELCOME, BAYANKABBANI VIEW SITE / CHANGE PASSWORD / L0G OUT

Users +A b5406¢6d

Sender id: khaled
ABoount Reciver id:
Sender acc NO: 4
Reciver acc NO: bc010
e 5 Amount: 50000.0 ds-\’—m Laa
Sender acc after: 100000.0

A gall Cada ; ; =2
2 Audlal) el gadlly Aaldd) 51t A )l dgal sl 47-6 JSid)

clilud) i@ o duilaal) coldadll guki clgaly 6.2.5
:AnalysisDB_app

A cgalsl) o ukll 138 (ggin Cua o adsal) uaal dage kil 138

:Analysis Julal) dgaly .1
sl il o aipw ddlas] Lblat A e oo Algius Wb dgalsll 228 Jee adly
~6) JSAl b LS (3ilsa T 5 o(CSV a3 53) illadl Cile uadll Sy Cus cale IS
:(48

Statistical reports ~

Choose file  No file chosen Apply

Information Statistic Attributes

s -

File Name : None Attributes : None

No.  Name Minimum Maximum Mean Tvee /|

Row Data : None

L J
Attributes nw

Analysis Jsaill 4gal s 48-6 J<al)

:dglas A e dgalsl) oda (geiad
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s

:Information cilasleall Jgan .|
) adse il Cale aud @
Claalgl) 22 o
lealgdl ol @
bl paye ) e
Attributes claalgll slawd Jsaa .o
:statistic Attributes dilasy) Claalgll Jean .o
Abalgll aul o
Al (srall Aokl o
Aialgll _alaall daill @
bl Sleall bhugiall a8 @

.2..044‘)]\ &9.1 °

Aialy (S Jlasl Lhio o

Choosefile  No file chosen Apply
Information Slill clily Cale e Glagles Statistic Attributes Lilaay) claal )

Row Data : 6466

. J

Attributes m 3 PURCHASES 00

:

BALANCE

uum PAYMENTS
BALANCE _FREQUENCY -Max 56370.04117
PURCHASES

ONEOFF_PURCHASES

INSTALLMENTS _PURCHASES

Clinal gl gland

@ilily dile JLSa) a2y Analysis Jiladll dgaly 49-6 J<al)
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View Data

. BALANCE BALANCE_F

3202.467416 0.809091 00

249548862 . 773.07

817.714335 . 16.0

1809.828751 . 1333.28

1823.652743

2 clily cile JLa) 3y Apalysis Jadail 4galy 50-6 J<idl

:Statistical reports 4xilasy) il dgaly .2
toadld 3 Statistical reports Aawidl A& JUA (b ¢piiae b Ciigaly (e dgals)) sda il

: Al J<al) & LS Loyalty s Clusters

Statistical reports ~

Clusters

Choose file  No file ch¢ Loyalty

:Clusters 4ailal) .
Aasiioad) Gl lsally cSladl se (k) aud e ilaglea ol 13 W ek

Clustering Report

=== Run Information ===
Name dataset : datal.csv
Instance : 6466 rows

Method :SOM & K-Means Clustering

Clustering report 4¢aly 51-6 J<adl
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A pd S el ey )l o 5 il Al il 53 2ae e dilian) Cilasbea il 138 ey LS
80 1508 () U3 e o slaall 03y pad sy il o3¢ dpaiiall (3l 230 aa (4Lay)
e ae Ay Al a8y Gan AY et i glall Lgaludl aal o 5 jadiall i 3 jaay 43l 3 yilall o2a

1(52-6) JSEN 8 LS Ll dpaiiall 0 )l

Full data : 6466 data
Cluster 0 : 1014
Cluster 1 : 2047
Cluster 2 : 749

Cluster 3 : 2656

Clustering report 2 4galy 52-6 J<al)
v legand Bue (plalada @l (e LS

123



Clustersug Repes

1200

H

2000

1000

2500

2000

1500

1000

500

thod SOM &

Claster 3

Name dotaset - datal ey

6166 vy

Means Clstering

2656
— —
Clustering using SOM & k:Means Algorithm
P Cluster
2
.1
A .2
3
10 2
s
6
s
2
o
2
5 50 -5 oo 25 50 75 100 125
peat
cluster = 0 chuster = 1 cluster = cluster = 3
2000 4000 6000 O 2000 %00 6000 2000 4000 G000 © 2000 4000 6000
BALANCE BALANCE BALANCE BALANCE
cluster = 0 cluster = 1 cluster = 2 cluster = 3

0 2000 4000 600D 8000 10000 O 2000 4000 6000 8000 10000

ol

© 2000 4000 6000 8000 10000 O 2000 4000 6000 BOOO 10000
PURCHASES PURCHASES

chuster

Chuster = cluster = 1
200 4000 6000 2000 %00 6000
PAYMENTS PRYMENTS
cluster chuster

2000 4900 6000 B3GO 1000012000 2000 4000 6090 BOGO 10900 12000
umr

cluster = 0 cluster = 1

duster duster

2000 400 6000 O

2000 4000 6000

PRYMENTS PAYMENTS,

2000 4000 6000 8900 1000012000 2000 4300 6030 8000 10000 12001

umT CREDIT UMIT

cluster = 2 cluster = 3

1 3 H 3
custer cluster

4Ls Clustering report 4galy 53-6 J<al)
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:Loyalty 4aildll .

ey JS8 o Sl aiga 8 AL i) Ysll e Aflias) Claglae ol 13 W jelay
a0 A8Y el Aiglal) Lgaled] n] o gpiall e daan 4l 351 238 B 15y Sy

1(54-6) J<al 8 LS anidl) 13g) dpciiall L3 20 Vsl

Loyalty 4421554 -6 J<il)

:CreditCard_app olaii¥) dilay 3wkl d¢aly 6.2.6

P A Bung Agaly e Ghaudail) 13a Cally dad adsall uadd dnse Gl 3
:Credit Card ¢laify) 48Uas dgaly .1
pxdies JS 1) it (Al OLEY) dBlayg aadiceal) ausd ¢plis e Cilie Jgan dgalsll 38 (el

S B Wladie) Al clbay)ledll gulad e caany Al

125



KABBANI BANK

...... B scaen Number Of Customers: G23

USERNAME CREDIT_TYPE Opeadiusall ISH 20al)
majed / ”

sawsan r /
dopeyDovess -

pluckyPeppert -
Ahmad1 /
needyLion1 Y, ’F

C R/
' _— L

Y
: N - —

5-6 J<a

A cameatioad) (pe Aisma 438 Alidye pisall e i un (Sl Al Zgall) 038 e Lo
1l Gla gyl 8 gy WS

Platinum g5 (e Olai) d8lay DY Gaadipall (perdivnl) dlulye @

KABBANI BANK

Search Number Of Customers:
OsShians ol cpraadiil) axe

USERNAME L CREDIT_TYPE Platlnum &)3 L.)‘“ ;leJ
essa / Platium
sara /’/ Platium
wingedSausage0 = Platium
adoringLion? = Platium
ardentPiglett Y Platium
ecstaticLeopard§. /”'y Platium
o P W
o -

) i
 {Mlardentponie7 i | F O W Y
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:Gold g5 (e Ll ABlay DIRY (padipall Gaeadiiad) dlulye @

KABBANI BANK

Evaluation Profils Transactions  Message Notifications bayanKabbani &

OsShians ) cpeaadiugll sac

USERNAME

euphoricMeerkat9 7

i/
| ?a% l/ |
[geskySnipe: Wl

ocudlil (0 [ 116

CREDIT_TYPE Gold &‘,J 8 I\ELL.\

o

USERNAME

Ahmad1

amal
unhappyWigeond
cheerfulCamel6

decimalTomatoeS

empathicDoves2 4

ooy,
wrtsernEad o) //
: Q b

) B B

> siver

Number Of Customers: €D

OsSlians Al cpeadiial) aae
2 CREDIT_TYPE Silver g 5 (e 4y

Silver

Silver
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:Bronze g5 (e olai) a8ty DY Guadipall (perdiall dlulye @

KABBANI BANK

Searcn Number Of Customers: €3

OsShians pall fpeadiu) dae
USERNAME -3 CREDIT_TYPE Bronze § 5 ¢~ 4Ly

alit /

-

X
.

"‘ Flaming 7 e G \
i ‘ \n ;'2 ullﬂ,u"iiuj = = :
\ e I I~ I

Bronze
Bronze
Bronze
Bronze
crummyMussel3 / Bronze
Bronze
Bronze
Bronze
Bronze

send ) e daaal) aen Sy 7o Al gl Gan

W IR ] -

bl syl il lasl i) Gon Bl Aelia puaall (e e BN Agagal) Jiluyll dunally

tlaalaic) (Saall AV (hag +pgd Lt I Lisally 4L ae

(Bl & g3) oo Oty ddlay elaidd @ljlaal 5
(djd.;j\ (ERVPEN 1:1\)45\) .......... :ZXBLL:,J\ Qba U 038

il g8 ol Bl a
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Gl laad) e ua Waldde ) cSaall Jibu ) Gl 1-6 Jgaal)

‘..;ﬂ;a Gl - _ _
eiiye (il 2 ua Sl aa bgie el s paidie Ll s
e opilay e Jganl)
saslg dilhy e Joanll  Baalg dilay o Jpanll  saaly dilday e Jguanl)
Al Al 2/

D) e il dulKe) el alie lodl) dal<)
e apadly 0¥V Gaadll e ayadly ¥ Gaudll
2o iy (5)¢d re il (5l
Y| Y|
hilaLaa) hilalaa)
Ghba e daaly de gana

Jlsa¥) Jasad

:Messages_app <bulpall (gaubi dgals 6.2.7
Jeaiills Gigalsll il ¢ naall @AY il Al ) (fgals oo Gabl s cally
raill gyl glaw Gada ae glsill e

s Cmaddiaalls daldl) Messages cBbulpal) dgaly .1

tdsia (e calge Joan dgalsll o8 (eual
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:(56—6) JSall rase 98 LS chaaa doas Alay Jlo) 4l&a] ) diLayls

KABBANI BANK e re coun nsactiof Messages Notifications mazen &
Gl asiall s il 1) 1)) sl
UserName: mazen Number Of messages: ©
(J-“‘ )Jl FROM DATE MESSAGE =
admin  Dec. 10, 2021, You have been d)osegﬁ‘ﬁe you the Gold Credit Card These are some of the card's advantages: * Good credit limit. » Get
9:02 p.m. one card. « Safe apd’last online shopping. Please visit the nearest bnk branch. a )“ .
7
SA;L\.; K.\L.U Message: /
{
.

From:

e

VA
\ A

Oaddinally Laldll Messages <l jall dgaly 56-6 (<Al

& Gl snlinadl (e Lelly] &5 ¢ paall (e Baaly dlly Mazen aadiiesddl (sl (<A (e Laa3l

Aellie ) L) A8l g9 ardiceall a5 «Credit Card olea) A8l 3aks

:_udall daldd) Messages byl dgaly .2
s 5l el il any of JaadU Jilaally

KABBANI BANK valuation rofils ransactions Messages  Notifications  bayanKabbani 6
sl e il 11 Sl sl
UserName: bayanKabbani Number Of messages: ©
FROM DATE MESSAGE
-~
Message:
s Al

; ) ewn A —
: ‘\\‘\\ Y

\

A N

el Aaldl) Messages bl jall 4galy 57-6 J<S&l)
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ol OSN3 LS poaall 3 Jasly psiiesal) asis Loic @

UserName: mazen Number Of messages: @

FROM DATE MESSAGE -
— —
admin  Dec. 10, 2021, You have been chosen to give you the Gold Credit Card These are some of the card's advantages: * Good credit limit. « Get
9:02 p.m. one card. * Safe al t online shopping. Please visit the nearest bnk branch.

J A /) X

e | AN/

Thanks... please, is the bank still open at 5?

From:

l mazen

Ju ol

]

el 3 Jla by aadiial) L3 dgaly -58-66 Jsil)

Baaa saaly Allay aad caliley dy 238 el st caadiusd) die JloYl Zlad aSE jeeks 2ag

ol JSa b LS lgale 31l il cMazen aasiesdl (e

UserName: bayanKabbani Number Of messages: @

FROM DATE MESSAGE

mazen Dec. 19, 2021, 8:02 p.m. / Thanks... please, is the bank still open at 5?
-
p 2 ™

vl /)
. /
HiMazen..... yes of course.
we close at 6

1| —

mazen

paiiasall &) Jlu by saall ol 442 559 -6 J<i)
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taddiaall e 33 jeldad

UserName: mazen Number Of messages: @

FROM DATE MESSAGE
A

admin  Dec. 10, 2021, You have been chosen to give you the Gold Credit Card*ﬁj@s;&a{e some of the card's advantages: * Good credit limit. « Get
one . fast online shopping. Please visit the néaggst bnk branch.

o ze! /yv( of q?lffsefswgplose at6 \
//’

/
\ 3

pddiuially Aalil) Messages <l sall 4gal g 60-6 J<id)

sl Al sag aerdioally paall o lad el plas ol Uda (35 13S0,

:Evaluation_app Oiljl) andi (gukai 4galy 6.2.8
Al Clgalsl) e gakiill 13a Callly i aigall joal dsge Gadal) 138 Liaf

:Evaluation audill 4galy .1

POl ULl Jsis Bae (e CAlge Joan dgalsll 228 apen

ceiial) ad ]
U N | P
...\3.«4)3\ O
b pidall
LSl sl
LCle gadll
(Links dadg)y oo Ble) ardiva)l Ao lghudai ol anil) dolac

(-

A A

.Loyalty evaluate (530 ¥y anis -
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Ol midies ) Card type predict oLty dalas goi guiill -

Credit Card Evaluation Profils Transactions Message

KABBANI BANK Home Analysis

Notifications

bayanKabbani %

Details
USERNAME ACCOUNT_NO BALANCE / PURCHASES CREDIT_LIMIT PAYMENTS
khaled b5406c6d 1 OOM 7025.02 13500.0 6063.454720000002
V. / o
majed bdebsasc 3437,033859000001  1858.7 90000 6062.441603
/e 4 h
hazar # 19.604215 4126.75 10500.0 6061.100911
i i Al ,
ol (W b51f ‘ﬂ 592.416944 ' 6052.32316
‘ -Q‘ Il
sawsan v‘!l 5997.800728
5990.392370000001
5983.259628

5981.014712

\ WN

Action

Loyalty Evalute
Card type predict

Loyaity Evalute
Card type predict

Loyalty Evalute
Card type predict

Loyalty Evalute
Card type predict

Loyalty Evalute
Card type predict

Loyalty Evalute
Card type predict

Loyalty Evalute
Card type predict

Loyalty Evalute

L)

Evaluationaudil) 4¢a) 961 -6 J<adl

:Loyalty evaluate O3l s¥g andli dgaly .2
Loyalty evaluate Loyl Ao Jacalls @llg coc¥s Gyl Nia Khaled Jaasd) ¢ paall Lasl xie

Ll dgalsl) ) abisas

KABBANI BANK Home  Anaysis  CreditCard  Evalustion  Profls  Transactions  Message  Notifications
Details
USERNAME R RECENCY L FREQUENCY M 'MONETARY
khaled 0 new 75 often 6063.454720000002 high

Ol s / .

bayanKabbani &

y e Jla

Send Notification

Loyalty evaluate (g3 sV anli 62-6 J<Ad)
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dsiall oda canyd 3o (Al RFM jliaalls dalaia Jgos 330 (e Cilge o> dgalsl) 238 (apen
fep Osll daalill
i) ol
R laall 1048, Leid)) .o
old 2 gnew was L (sSig Elaall Liaill el .
frequency aayill 438, dadll .
rarely 1l of often Lile L) 065 23l Lnaill dail) .z
M L) deill .-
Jow gl high L ¢sS55 diatl) Lzl dell .
F AUl JSA) eka evaluate ) (Ao Jarall e

(-

KABBANI BANK

Details y— = 0 IR
USERNAME INETARY
khaled P
10 \ )
Dormant
Occational

0l

evaluate _ & kil igaly —-63-6 J<il)
) ity ol el £ B ey 150 o3 e o yapes U 30 BE) snss
: J JSE) b e LS
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KABBANI BANK

Details
USERNAME R RECENCY  F  FREQUENCY M MONETARY
0 new 75 often 6063.454720000002 high

67.20656676374932 /
= —
/ J \

7 7 = -

O ppis

Dormant 0,0,20]
4 Occasional 0,20, 30]
‘ Everyday_B 120, 30, 40)

‘ q Everyday_A (30, 40, 50)
Golden_C 40, 50, 60]

" Goiden 8 50, 60, 70]

(60, 70, 100]

Superstar 70, 100, 100]

Ll save the report 5 laag i &8 3yl acdl awalt (Ko ) e Hle dgaldl oda S e
(64—6) J<al ‘?A LS.pdf  daan ool s

= results (1).pdf

5 )43 il S 64-6 (S

e il dealss (4 i lly cchlad) Jlo) 85e o (a3 Lo sl dgalsll 02gd auad aa il
Y ag e Gagse aain 8¥s JBY) ALY uindy cagifiy aglly (Ao agilSal (pfiaall 4l
el e

Sy ot e SIS Ljaall (g jall Lanad a5 a3

i) lail i) s Walaie ) ¢Saall Jila ) (ary 2-6 Jgaall

Superstar, Golden A, Golden C, Everyday A, Occasional,

Golden B Everyday B: Dormant
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DS eVl ) sl
Ghylaall alaas < Gluad &) Sl Jlail Jas
Ad yaall cilileally
adgall

bl b dyas jag e
iyl elalia) Gl (53

poad Al - -

Al 8 dendl) gl - -

Django administration WELCOME, BAYANKABBANI\

Home » Customer_App » Notifys » Add notify

AUTHENTICATION AND AUTHORIZATION
Add notify
Groups + Add
Users A Notify detail: You have been chosen for some attractive offers as a reward for your trust and loyalty:
Access to VIP lounges at most international airports ~— A |

- Exclusive offers n stores RS C ]

+  discount card L bt
CUSTOMER_APP - Priority of service In the branch
Accounts + Add
Creditcards + Add
Customers + Add
Money transfers *+ Add Read by user: khaled v +
Notification Status + Add = = ] &1 “/U.}")“ |

hal T~ = = L |
Notifys > rd Read by customer; khaled - . |
|
/
Save and add another Save and continue editing

send notification _ i kil dgaly 65-6 J<ill
sy 7 las ash Al el save ) e Jaraall ang

Dj{ie".(j@ administration WELCOME, BAYANKABBANI. VIEW SITE / CH PASSWORD / LOG OUT

Home » Customer_App » Notifys

AUTHENTICATION AND AUTHORIZATION @ The notify “You have been chosen for some attractive offers as a reward for your trust and loyalty: « Access to VIP lounges at most intemational airports * Exclusive offers in stores « discount card *

Soion *iiad Priority of service in the branch” was added successfully.
Users + Add —— 1”7‘.7.- \ s |
if h | e ) ) ADD NOTIFY 4

Select notify to change = S
CUSTOMER_APP

Action: e ~| Go 4of5selected
Accounts + Add

O nNomiFy DETAIL READ BY USER  READ BY CUSTOMER
Creditcards + Add

O You have been chosen for some attractive offers as a reward for your trust and loyalty: « Access to VIP lounges at most international airports « Exclusive  khaled khaled
Customers + Add offers in stores - discount card » Priority of service in the branch

save ) & bl dgaly 66-6 J<idl
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Notification_app (sadsi (8 ey 138 axdiced) s (&S (5

:Card type predict (i) 48Uas goi 5uilll dgaly .3

o il U ) o 201K pe catianall dyeadll Gluall Jualds gues dgalsll sda el

Details

ACTION

USERNAME
ACCOUNT_NO
BALANCE_FREQUENCY
PURCHASES

ONEOFF_PURCHASES

Chaiiy) By £ gy 52080 dgal g ~67-66 JSA)

sl

NSRS

tlgad Gae Allg 06 Agalgl) Hedatl Jaenll Agad e Jaraall S cJiaanll Aalal) Jls g

137



administration

Django
Home » Customer_App > Accounts » b5406c6d

AUTHENTICATION AND AUTHORIZATION
Change account

Groups + Add

Users + Add b5406c6d
ACCOUNT NO:

ISTOMER_APP

Accounts + Add Customer:

Creditcards + Add
BALANCE:

Customers + Add

Money transfers + Add BALANCE FREQUENCY:

Notification Status + Add
PURCHASES:

Notifys + Add
ONEOFF PURCHASES:
INSTALLMENTS
PURCHASES:
CASH ADVANCE:
PURCHASES FREQUENCY:
ONEOFF PURCHASES
FREQUENCY:
PURCHASES
INSTALLMENTS
FREQUENCY:
CASH ADVANCE
FREQUENCY:
CASH ADVANCE TRX:
PURCHASES TRX:
CREDIT LIMIT:
PAYMENTS:

MINIMUM PAYMENTS:
PRC FULL PAYMENT:

TENURE:

RECENCY:
FREQUENCY:
MONETARY:

LOYALTY:

b5406céd

khaled

100000.0

1.0

7025.02

7025.02

0.0

0.0

0.75

0.0

0.0

33

3500.0

6063.454720000002

2283.354515

0.083333

75

6063.454720000002

often

high

63

HISTORY

Save and add another Save and continue editing

sdal) J (e addiens Glua Juas 4ga) 568 -6 <)
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ek adai i die cpredict ) sed () ISl @3 dgalsl b a1 30 bbbl e ST aa

sl 138 sy Aalall L) il i

KABBANI BANK

Details
ACTION '
USERNAME khaled
ACCOUNT_NO b5406c6d
BALANCE_FREQUENCY 10

-
PURCHASES -~ 702502
ONEOFF_PURCHASES 7 7025.02

was‘mmsss S 4
z E 7
4

P -
' ovcor osei oo
. oscver S

{ i

& A & g )
3 i - L 9

predict ,j biua 3y (523 Gy daldl) (L) Ay £ 58 69-6 J<A)

:Notification_app cpled) Guki dgals 6.2.9
a5 Y dndeall Cunnd e a3 Y chlady) of ggall 138 b Bl e ShlesY) e b
lalas) (yigaly o Gaadall e Gl L bl OIS e fune (0) s (el T S0 Guasally

ol 5aY)s st Lals

: Osaddinally Aaldd) Notification cijlady) dgals .1

1(70-6) JSal 8 LS adsall juae J (e Abeojall ChladY) aoes dgalsll oda (ggai

KABBANI BANK e (T \ccoun ney Transfer i otifications khaled &

Notifications. @

Youriiave been chosen for some attractive offers as a reward for your trust and loyalty: « Access to VIP lounges at most international
|| hY‘ e airports « Exclusive offers in stores « discount card « Priority of service in the branch
et

Te. 5 yia 0 yiic|

ey

Omadiiaalls Lalill Notification cledy) dgals 70-6 (<&l

139



e uau.\l dasall a:m;:: dA.c Qj.lig U“‘b:““ @u a:\:l MarkRead Jj ‘A.G Ll .JJ.;.A:U

ralec elgil aa 3l 138 Sy & casly lake clay)

KABBANI BANK MyProfile ~ MyAccounts  Money Transfer  Transactions ~ Messages Notifications  khaled @

Notifications ©@

‘You have beeri chosen for some attractive offers as a reward for your trust and loyalty: « Access to VIP lounges at most international
airports « EXclusive offers in stores « discount card « Priority of service in the branch M . s
arkRead ) ¢l

Lil‘\)l.tﬁl}" e pall
Syl

: el Aaldld) Notification chlady) dgals .2

Bl (e g Glai Loy il (aids Lgish cdald) Lolay) Slgalsl Lelae 3 dgalsl oda 4ud
2l JIKEY) 8 LS L Lanty Cadag

Django administration WELCOME, BAYANKABBANI, VIEW SITE / CHANGE PASSWORD / LOG OUT

Home » Customer_App » Notifys

AUTHENTICATION AND AUTHORIZATION
Select notify to change & dals
Groups +Add g 9 Tl ] s el Al
Users + Add = :
Action: | Delete selected notifys > Go = 10of 1 selected
_ & NomFy DETAL READ BY USER  READ BY CUSTOMER
CUSTOMER_APP
& You have been chosen for some attractive offers as a reward for your trust and loyalty:  Access to VIP lounges at most international airports « Exclusive offers in stores - discount  knaled Khaled
Accounts + Add card + Priority of service in the branch
Creditcards + Add 1 notify
Customers + Add FY‘
Money transfers + Add J £
- s
Notification Status +Add &l el dae
Notifys + Add
«
AOTA .
s el A8l

sl Laldll Notification <l i) dgal g 72--6J<ad)

Django administration WELGOME, BAYANKABBANI VIEW SITE / CHANGE PASSWORD / LOG 0UT
Home : Customer_App » Notifys » Add notify
AUTHENTICATION AND AUTHORIZATION

Add notify
Groups. + Add -4
Users + Add Notify detail:
Accounts + Add
Creditcards + Add
Customers + Add
Money transfers + Add

Read by user: v -
Notification Status + Add
Notifys + Add Read by customer. | —— v +
«
Save and add another Save and continue editing SAVE

Sl dla) 1 dgaly —71-66 J<id

140



\UTHENTICATION AND AUTHORIZATION

Groups + Add
Users + Add
St
Accounts + Add
Creditcards + Add
Customers +Add
Money transfers + Add
Notification Status + Add
Notifys + Add

Change notify

You have been chosen for some attractive offers as a reward for your trust and loyalty: + Access to VIP lounges at most international airports « Exclusive offers in stores « dlleow
Priority of service in the branch

Notify detail:

Read by user

Read by customer

E. BAYANKABBANI

rd for your trust and loyalty: » A

You have been chosen for some attractive offers as a reward for your trust and loyatty
+  Access 1o VIP lounges at most intemational airports

« Exclusive offers In stores

*  discount card

+ Priority of service in the branch

khaled - +

khaled - -

£ e

S Al 2 dgal 73— 6 Jil

. BAYANKABBANI VIEW SITE

Groups + Add
Users. + Add
Accounts + Add
Creditcards + Add
Customers. + Add
Money transfers + Add
Notification Status + Add
Notifys +Add

Are you sure?

Are you sure you want to delete the selected notify? All of the following objects and their related items will be deleted:

Summary
* Notifys: 1

Objects

» Notify: You have been chosen for some attractive offers as a reward for your trust and loyatty: « Access to VIP lounges at most intenational airports - Exclusive offers In stores - discount card - Priorlty of service in the branch

'

Jledy) Gl dgaly —74-6<ad)

141



A jlally Al gl ) Jucail). 7

142



Gl yally Ll Gaal 3dg 05l 23 Ally Jaiall lialdas Ciljaes iaje s aniis Juadl) 138 8 goice
Gliagall uls Jo el aUaill jlad)y piekay abdll 23 Cua o sl Al 8 deodiil)

a0l

Processor: Intel(R) Core(TM) i7-1065G7 CPU @ 1.30GHz 1.50 GHz

Installed RAM: 8.00 GB

System type: 64-bit operating system, x64-based processor

Edition: Windows 10 HOME

tadal) zigall) milis ands 7.1

ey g Aaild (AT ey lsd wl ae Lblie DA (e lgale Ulas ) bl auiy o i

Baana Hulza (339 Jazll

el (b Juad (A Laaliny&) Agglomerative Hierarchical s k-means (i) lodl) adiicin

Vsay kel z3sall (ga 3l 4d) Ulagi Lae St g Kohonen networks(SOM)due) sl zilis

el Gulall )

Agglomerative Hierarchical 4} ls3 :’\Jgi

Sle sl [3,6] Jlaall (e 05 o S «JiaY) clusters 3 e Jidh silly K ) Tl Lasg

:(1-7) J<&I Elbow Methode

Elbow Method For Optimal k

20000 I
- 17500 {

Sum of Square Distance
=]
(= ]
(=]
o

B 7T 8 5% o N 12 13 14
Number of Clustersik)

Elbow Method alaiialy k yaai 1-7 Jad)

143



Glilay alad alaana) elgle cliby (gea3 Ally «lgild dataset I (e daa))lsall oda (alain
53¢s Aualdl) ol duntilicd A Aexdiceall Ay )l julee (e lie S ol (e cllig ¢l

(el o lg) 0N puill jnlee ddieiug cdae)lsal

silhouette_score Ll ad .1

Agglomerativeds ) sil silhouette_score jlsall ad] -7 Jgaal)

K=3 K=4 K=5 K=6
ward 0.1743137 0.148927 0.148155 0.154303
complete 0.648052 0.31370 0.30560 0.279167
average 0.651052 0.652311 0.55129 0.543771
single 0.651567 0.653030 0.650567 0.649818

Davies-Bouldin Index Luall a8 .2

Agglomerative 4 sl Davies—Bouldin Index _lzall ad 2-7 Jgaal)

K=3 K=4 K=5 K=6
ward 2.001733 1.95258 1.92684 1.749111

complete | 0465896 | 0.974647 | 1.013010 1.05823

average 0465896 | 0475105 | 0738985 | 0.845367
single 0.37947 036638 | 0.3995823 | 0.3685823

Calinski-Harabasz Index [baall a8 .3

Agglomeratived j ) $dl Calinski—-Harabasz Index laall p23 -7 Jgaal)

K=3 K=4 K=5 K=6
ward 633.52840 890.5 847.19978 | 794.91462

complete | 130.3249 | 489.04240 | 381.461293 | 398.03808

average | 130.32492 | 93.313839 | 1337717 | 112.3967
single 72085484 | 48741284 | 40.76969 | 35.44929

144




S Laie (Ko b Juadl (360 Agglomerative Hierarchical du)lsa elaf =0 s (e Las
single sa Janyll Jalasg K=4

175

150

125

dendrogram Ji ki 2.7 (<Al
K-means 4zaj lss 1Ll

L) aadll julea ()laig (K-means due))lsn Gadaiy (81 Baw Lo e

K-means 4l i )4 anli yulaa 4-7 Jgaal)
K=3 K=4 K=5 K=6
silhouette_score 0.694390 0.743203 | 0.390294 0.284309
Davies-Bouldin Index 0.464307 | 0.11212 0.69574 0.9234
Calinski-Harabasz Index | 1053.4990 | 1022.72763 | 1004.9775 | 931.65003

Laailsa Ofy K=4 058 Lavie (K Lo bl ()50 K-means dueiylsa elal 1] it Gus Lae
Al clalaad) aain L\ <Agglomerative Hierarchical due))sa (e elal Jmdl K-means
Al & cpaey ) bl Jisanl sliardind ¢aa) PCA aladiuly clilull de ganad 2adl 250,

:(4=T)5 (3-7) <ol ey (Latd gl

145



pca2

-2

-5

Clustering using K-Means Algorithm

duster

[ ]

e 1
e 2
e 3

-25 0.0 25 5.0 75 10.0 12.5

pcal

75

Clustering using Agglomerative Algorithm

00

50

2=l JUS Agglomerative Hierarchical sK-means gead ¢ 43 ) 3-7 J<aN

Clustering using kmeans Algorithm

Clustering using Agglomerative Algorithm

) %G Agglomerative Hierarchical y K-meansgaad o 43 8ad -7 <)

146

duster

L
wWw N -

10.0

125



(Bainll) auanil) culiaj o A8 A3jlka G

gisaill alad) Laladdll b LS L ) SOM daejlsd el pe el sloall elal Ol oY)
Pl el gadiny Sl (-l

Bakiad) Cilra )l gd ¢80 anilll julaa 4 5-7 Jgaal)

K silhouette_score | Davies- Index | Calinski- Index
K-means 4 0.743203 0.11212 1053.4990
Agglomerative
. . 4 0.653030 0.36638 890.5
Hierarchical
SOM (SimpSOM) 4 0.84689 0.228184 12718.6
SOM(MiniSOM) 3 0.69981 0.612224 143.3367

o)) e Jag pd s paead z3gad Juadl L)y i) 45ke (e (5-7) Jsand) Dla (e
laslaic) (Ko SIMPSOM A€all aladinly SOM 3ui f ¢liay 8 elisdiel Lo daia X5 (53l

AL el 2 3gai JuadlS

Ay pSall Lads Lo 138 ¢ Liiesall agilss pgSsl o 50l 24IS e (4555 a8 08 L3I &jas
Cilastear Lag)y (W olacal) shaiall gabi 8 sliadl Lo 138 50y IS e G a Ludaet ddlica)

sl Yy e ddli)
Laass ST dady liad) 035 223 dale dad liad (45) IS el 3Ll 2 35ail Gk ey
Vs Jon cilaglan et Jullg A8 Og03l) Jali) 858 o ydise liail) axi . Liad e s aaas

203y S daDle agadt bl il aaan bl cadgiall il aSslag G503l

147



tdaad) lad) b daddieed) daasl 4 e 7.2

:Lgat] Python syl 45 LadY Lieds A0 W) (e 2aal) dag

Bygie daiily sl By (& Cugll adlge sk e Python Jass .1

e el Bl Jans gd sy Dlaml SSY) 8 Python leale acias ) Uyl .2
ae A Bl cagll g S 6 Ll Gus Sl Php A e a1 pdlall
Bl AT Lgis< ALY L 508 e Jont Ll LS clgilshas

clafglly jolaall las Aie  raal dagidall el e g8 Basiaa e Python 431 .3
gl

JSLaally il e Zolal) b ac by Lo 13e ccubaiialy adlgal) (ol daadly Lppnds 3 .4
g Asgan L (Sadll

A ISl () dpallell SAGEN (e aed) 3 Tkl SV Ayl i e 203 .5
(N (53K Caadagill asiill e jall iy il ialg Python dal alat

A enatl (layshiny lgalatiud (3Uad ausgiy of adsiall ey il d3] 223 gl LS .6
lies (o 4 @38 W tlalle dandiad) daaydl 3 Y1 ARl Python

148



: dalzal) frame work Jaad) ) cifjuas 7.3

Bll:python lgee i (palll Flask s Django deadl (gyla) (s dao e 43)lia (yais

Flasky Django

O A 8a6 -7 Jgaad)

Flask

Django

2010 b o5lts)

2005 & o5lis]

Cugll Gakil daulad e pdts s dee Ul

python cusll adlse kil (soeall Jle Jac )

lad ey

A€l HTML cilsdia pey Y

1€y HTML Cilsdia pe

b Gug pdge ol ) Cing

Mra Cug adse ol ) Gargy

-

acu Y

Model — View — Controller (MVC) 4 ac

DUl (paa s (Sang extension (peail) s

Jasl)

Gililaally Slagelly Hgeall lisus ddjne il pe

ey ) Ly dalall

Ad Clbly aelgd sy

dading aaala Dlily 2elgd ac

forms alyidl acy angy Y

admin site ge 43e3 0Sars fOrms ac

object ze Jala

View ze Jala

Calidag g stie Jae aslad a2y

3agag S cadam ccillia Jae sl aniy

Llgde ggrdall LdSia

Aoy dadaie g gyl i

Ninja2 template design (pae aeaad Il a2ty

Badafie Cug il mje alad aadti

bootstrapping tool acx Y

bootstrapping tool s

b 3ig

gl sl 4l e Lol

149




] ac s Yy aaly (gubad ac Loy Slank sae ) g9 pdal) asdli sy

JLAA\ 2\.;}3@0} UJ}S\ dasd flask ng-e daABT JLAA]\ 3 ta)m]\ ):gjaﬂ\ k_é'“ Django LLI\).QA Mi

ladaill an] ekl 36SH e (V) sl g aleil) Jgus ¢ audiaall aaiaall ¢ o gidall

pdiall acally AKualially Hekaill (530 (55 ¢ FlasksDjango Jaall (g)la] By gall 43)laall 038 2a
s dialall Lgilgaly lgalsn aals alaly) dlglang Al oda abeil Linds Lo 138 Django Jeall Uy
oo Ol @l e gadal e diris il (1) galdls KABBANI BANK <l adse Ujal

colaye g daale Gl

Hgalisly Aatall 038 abeil Ly meaail iy 1an Baially Lagal) ugyally sl (ans odag
= https://www.udemy.com - Django 2.2 & Python The Ultimate Web Development
Bootcamp (Nick Walter)
= Codemy.com - Django Python (john elder)
= Django Python (Mohammad essa)

150



https://www.youtube.com/playlist?list=PLCC34OHNcOtqNxahjUPo2BPC2qrVNawYK

L) 31 LoDl (alil) Juaidl). 8

151



ladall 8.1
by e WY 138 Guliy cudy L By SlelSia D) duhll sda 8 G gl
A LN a3 5 Cus kaggle dadll rsihe glge (e 83salally clil) odlaal ddyas
b alasialy @iy o Sl bl Gun e Gl LY e Luslatie Gl gane
SOM, K-means, ) asenill lbujjled e cupd & us AN Gl Glay)ledg
G (S Langg clgie JSU olaY) julae 4l (Agglomerative Hierarchical Clustering
Lass + oo s (g B8 il Lgilacly Loy e poenl) (8 Lgilal SOM 311 aidasil) Gl
JSIRFM gz 3saill clisSe il i ¢agSolu o 5all IS 56 (46 38 Al das
fuzzy obuall Ghidl sl e zisaill e Uik 5 celidl ool d8le 568 bl Og)
O omal) aUsill e aladiad DA e W g AL (e 053 IS 6¥s laead ellig logic
Ao dad e sy IS sl g Ll A5l Andiiie LgaSTg Tt 2l 505 Y anils
Loyl 858 Ao sdse liadll a0 Liad ac st aaad Lavads ST Loy dtisal) 535 203
slis i Dy aBsall Ldaal) aSshay pil) ¥y Jgn cilashan Jaxs Millag clisdls (5030
Calaal 3y adgall 38 L Zllal) Clmayally ol Gaaaly Caiag (e JalSie Casg e
Llaa¥) Y aleil 8 25 selinls 4 &lially 0503l Juni) agdl) Ll e s CRM dalasl

s DAYy oYsl dlaye ) allisly 4,

152



Lldioa) 36Y) 8.2

skl Canll (pe el 48U Adads dleay Lee clll) Gaal 33y (ks 7z 3gad eliny Liad 23]

okl Liallas ol Sis lgale Jamins Al Jalail) aal b Lad s L Jlaall 128 3

(gl Aas liag pia e dugind Ll € <5 SOM 4 )l ac i python 4al of Lasg @
8yt 5 SOMPY 5 SUSH 45K i ¢z 3saill (il cilie Hlaa) Ko

Glaa &5 Gl A55anl) dags aal 6l ozl z3saill (e Lol As el zed (Sadll o @
cemen il sl sl e Ll RFM clisSe

e} jled a1 dgag cpa Ll

\Fuzzy C-Means &iSaS caun i) shiall (gal calke jlad) 4ul<| o

.DBSCAN 4.} ))sas Gaussian Mixture Models Jie (il sa2ie cilua) jlsa Hlidl

tdie dpdlia) ciladdy guadal) wg i oSa
i) 8 Jlas) g 58y Jlanls suilly 83 3a0 la) Aol e adSl) Al @

el e ilh b 30lS) @

153



10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

&bl

Rygielski, C., Cheng Wang, J., & C.Yen, D. (2002). Data mining techniques for
customer relationship management. Technology in Society.

Ngai, E., Xiu, L., & Chau, D. (2009,). Application of data mining techniques in customer
relationship management: A literature review and classification. Science Direct.
Kherbek, F. (2004). Customer Relationship Management.

Alanazi , F. A. (2010, 4 2). e wldle 35y aylio ( Customer Relationship
Management - CRM ). Retrieved from elas;

https://namaa4all.wordpress.com/2010/04/02/ s Saall—l@he—5)la)—au Lie-cUStOMET -

relationship-management-crm/2010

BERTEA, A. F. (2019). DATA WEB MINING IN E-COMMERCE: PROGRESS AND
PERSPECTIVES. UAIC, Romania.

Cheng, C.-H., & Chen, Y.-S. (2009). Classifying the segmentation of customer value
via RFM model and RS theory. Expert Systems with Applications.

Lina Klass. (2018, 8 29). Machine Learning - Definition and application examples.
Retrieved from spotlightmetal: https://www.spotlightmetal.com/machine-learning--
definition-and-application-examples-a-746226

Kurdy, B., & Assad, H. (2015). Data Mining and Neural Networks in Customer
Relationship Managing. Damascus: Syrian Virtual University.

Kurdy, B., & Safadi, A. (n.d.). Data Mining using Neural Network. Damascus
university, 1-12.

Kim, S.-Y., Jung, T.-S., Suh, E.-H., & Hwang, H.-S. (2006). Customer segmentation
and strategy development based on customer lifetime value: A case study 31. Expert
Systems with Applications, 101-107.

JIE, G. (2010). Customer Value Based On Data Mining. IEEE.

Kurdy, B., & Faraj, R. (n.d.). Data Mining and Fuzzy Logic In Health Care CRM.
Damascus: Syrian Virtual University.

kurdy, B., Bakle, B., Miaad, M., Ramadan, H., & Terkmani, H. (n.d.). Fuzzy prediction
application "Applied on a company for manufacturing and selling clothes™.

Ha, S. (2007). Applying knowledge engineering techniques to customer analysis in the
service industry.

Fausett, L. (1994). Fundamentals of Neural Networks:Architecture ,Algorithm and
Application. NJ: Prentice Hall.

Kurdy, B. (n.d.). Lecture10 Uncertainty Handling Fuzzy Logic theory.

Kurdy, B. (n.d.). Machine Learning: Connectionist Neural Networks.

Kaushik. (2020, 3 22). Self-Organizing Map(Customer Segmentation in Banking).
Retrieved from medium: https://medium.com/analytics-vidhya/self-organizing-map-
customer-segmentation-in-banking-9d7ce96bd3ec

Felix M. Riese, S. K. (2019, 11 29). Supervised and Semi-Supervised Self-Organizing
Maps for Regression and Classification Focusing on Hyperspectral Data. remote

sensing, 23.
Maklin, C. (2018, 12 31). Hierarchical Agglomerative Clustering Algorithm Example
In Python. Retrieved from towardsdatascience:

https://towardsdatascience.com/machine-learning-algorithms-part-12-hierarchical-
agglomerative-clustering-example-in-python-1e18e0075019

Clustering. (n.d.). Retrieved from scikit-learn: https://scikit-
learn.org/stable/modules/clustering.html#clustering-performance-evaluation

J



22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.
33.

Paramita Mayadewi, D. A. (2019). Customer Segmentation Using Fuzzy C-Means
Method and Fuzzy Rfm. International Journal of Engineering & Technology, 322-326.
Retrieved from Website: www.sciencepubco.com/index.php/IJET

Dhanan Pradipta, A. E. (2018). Fuzzy C-Means Clustering for Customer Segmentation.
International Journal of Engineering and Emerging Technology.

Gafa, C. (2020, 4 26). A very brief introduction to Fuzzy Logic and Fuzzy Systems.
Retrieved from towards data science: https://towardsdatascience.com/a-very-brief-
introduction-to-fuzzy-logic-and-fuzzy-systems-d68d14b3a3b8

team, s.-f. d. (2016, 6 19). The scikit-fuzzy Documentation. Retrieved from
https://pythonhosted.org/scikit-fuzzy/.

Shoval Frydman, K. S. (2020, 4). Analysis of Credit Card Dataset.

Dhasade, G. (2020). Ways to Handle Continous Column Missing Data & Its
Implementations. Retrieved from medium: https://medium.com/swlh/ways-to-handle-
continous-column-missing-data-its-implementations-4704f52ac9c3

JustGlowing. (2020, 4 24). minisom. Retrieved  from  github:
https://github.com/JustGlowing/minisom

fcomitani. (2020). simpsom. Retrieved from github:
https://github.com/fcomitani/SimpSOM

Sersemis, A. K. (2020). Machine Learning Strategies To Handle Medical Data.
ARISTOTLE UNIVESRITY OF THESSALONIKI.

Campbell, S. (n.d.). Flask vs Django: What’s the Difference Between Flask & Django?
Retrieved from Guru99: https://www.guru99.com/flask-vs-django.html

Ali, A. (2021). Opinion Mining in Social Networks — YouTube. Syrian Virtual
University.



() gatal

absl-py==0.13.0

asgiref==3.4.1

astunparse==1.6.3

cachetools==4.2.2

certifi==2021.5.30

charset-normalizer==2.0.4

clang==5.0

cycler==0.10.0

Django==3.2.6

flatbuffers==1.12

gast==0.4.0

google-auth==1.35.0

google-auth-oauthlib==0.4.5

google-pasta==0.2.0

grpcio==1.39.0

h5py==3.1.0

idna==3.2

joblib==1.0.1

keras==2.6.0

Keras-Preprocessing==1.1.2

kiwisolver==1.3.2

Markdown==3.3.4

matplotlib==3.4.3

networkx==2.6.2

numpy==1.19.5

oauthlib==3.1.1

opt-einsum==3.3.0

panda==0.3.1

pandas==1.3.2

Pillow==8.3.1

protobuf==3.17.3

pyasn1==0.4.8

pyasnl-modules==0.2.8

pyparsing==2.4.7

python-dateutil==2.8.2

pytz==2021.1

requests==2.26.0

requests-oauthlib==1.3.0

rsa==4.7.2

scikit-fuzzy==0.4.2

scikit-learn==0.24.2

scipy==1.7.1

seaborn==0.11.2

SimpSOM==1.3.4

six==1.15.0

sklearn==0.0

sglparse==0.4.1

tensorboard==2.6.0

tensorboard-data-server==0.6.1

tensorboard-plugin-wit==1.8.0

tensorflow==2.6.0

tensorflow-estimator==2.6.0

termcolor==1.1.0

threadpoolctl==2.2.0

typing-extensions==3.7.4.3

urllib3==1.26.6

Werkzeug==2.0.1

wrapt==1.12.1




- ’ ? T ea—— —
BE W SIRE W SR W Sl Rl SN
QNN AN N

S o,

=

dgiloglaoll dwasall il
dygs alysl ddgig griaall Joall ies

dyes Saxil gilad gjlo son0 Jlay dyysiall gy la dnelas dsiloslaoll duusiall G4l sader

dsiguasll Slaaull 09 Llaglad iuly Python dil
YYDV o dadilgll Gyatll g8 ailoglao]l dunssall dad g3 gimoll Joall xidag aléui slh] o8 doLioll
dugalbaoll olgall dasi Sdda, Yo YYVNY gue




Abstract

Since the early 1980s, the concept of customer relationship management in marketing area has
gained great importance. As acquiring customers and maintaining the most profitable of them
is one of the main objectives of any company to perform more targeted marketing campaigns.
As it allows them to get perfectly recognize their customers and ensures their satisfaction as
well as their loyalty to the company.

In this study, | suggest a customer management model, by segmenting customers into clusters
using machine learning techniques and algorithms, in addition to predicting the future loyalty
of each customer using the RFM model and fuzzy logic. After that, marketing strategies can be
developed for each cluster, this is what distinguishes the completed web site because it is
directed to the banking sector, which is one of the most important sectors that support the
concept of CRM. Moreover, this web site provides a lot of flexibility and convenience for
customers to obtain banking services outside the bank’s official working hours, which will save
a lot of effort and operational cost for the bank at the same time, and the ability to manage
customer relations automatically helps the bank to organize His relationships with his clients,

and their management in a manner that ensures that the client’s satisfaction is achieved first.



