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Abstract

Marketing is one of the most important reasons for the
success of the enterprise, so it must be done with an
effective way of targeting a particular category of
customers according to their needs from Marketer
resources by the enterprise.This saves the user time and
resources to informing him about relevant ads only.

This save enterprise resource as well.

In this research data mining is used to make marketing
more efficient and directed through classifying the
bank's customers data which is already stored according
to specific property , that is the client's response to
previous marketing campaigns . the research focused on
using one classification algorithm ,The decision tree
algorithm.

The outputs are rules that were used in the classification
model for new data. The accuracy of the results was
92.06 The model is suitable for use by banks to classify
their customers using the same properties found in the
data .
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Aallad) 3 0l g alatll A g |
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bl ae) B e Sl Lgaeny | il dadail pien pa Le8il 53 -3
(171 alaaiead s 3alall JIgall (e S e (5 5iai -4

Jaal) dakail e o Jdenyg puaddl #gite 3@l QUL el @ 3l HUai e
Gl 2o 8 il oL A jlal) maal ¢ slaY) e alas sas (oS gy (uSa 5 gaiy
1] a2 S ) e
-:MySQL L4 (s
el g1
.)JAAAJ\ 4a glaa -2
[12] L] dalall cae s LS A ggs ac i -3
Q) (hay 3.3
a2l b g (Uci machine leaning repository) s A ad sall e <l e J geaall &
e e Danll il Ay e meam el |15 &gl (e il e S gamal) 4l
lgalatind 23 3l ULl Can g 138
41188 il @3las 2xe

(2921 Jsaall e

1-age (&)
2 - job : 2uk ) ¢ 5 (categorical: "admin.","blue-
"collar","entrepreneur","housemaid","management"”,"retired"
"self employed","services","student","technician™,"unemployed" ,"unknown")
3 - marital : 4elia¥) Al (categorical:

"divorced","married","single","unknown"; note: "divorced" means divorced or
widowed)
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4 - education =:l=il (s siuall(categorical:
"basic.4y","basic.6y","basic.9y","high.school","illiterate","professional.course”,
"university.degree”,"unknown")
5 - default; ¢ ol 4031 Ja(categorical: "no","yes","unknown")
6 - housing: fo\SwY) U5 8 43 (categorical: "no”,"yes","unknown")
7 - loan: € =3d (a8 4 (categorical: "no”,"yes","unknown")
S allall leallio 5 AYYLAY g dla il
8 - contact: Ju=3¥) ¢ s (categorical: "cellular”,"telephone™)
9 - month: Ju=ai¥) 48 & el Al (categorical: "jan", "feb"”, "mar", ..., "nov",
"dec™)
10 - day_of week: Ju=i¥l 4 o3 a5 Al (categorical:
"mon","tue","wed","thu","fri")
11 - duration: 48Ul Juaisl 4 30 3040 (numeric).  # other attributes:
12 - campaign: 4eall J3& Jaeall YL 22e (numeric, includes last contact)
13 - pdays: aball 4dy gudl) Adaall A Jaeadls JLai¥) 22 & je Al ALY 23e (nUMeric)
(Bl Jpend) sy Bl 125 999)

14 - previous: Jieall 13¢d dlaall oda 8 <y jal Al @YLATY) aae (nUmMeric)

15 - poutcome: &abudl A3 guiil) dlaal) il

(categorical: "failure","nonexistent"”,"success")
Al e Leia Yiludbilew #
16 - emp.var.rate: ok gell yuas Jaas - quarterly indicator (numeric)
17 - cons.price.idx: llgiudl jand il 23 1) - monthly indicator (numeric)
18 - cons.conf.idx: llgiwall 48 39« - monthly indicator (numeric)
19 - euribor3m: euribor 3 month rate - daily indicator (numeric)
20 - nr.employed: ik sl 22 - quarterly indicator (numeric)

Output variable (desired target):
21 - y - has the client subscribed a term deposit? (binary: "yes","no).

scbib) Ao gubdll 3.4
daa gall (node) ok oe(excel) <k (w(Clementing) gl sy (e bl Jaass &
:aUJ\
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i) e il Joand (3.1)J88

Jiesd o (execute) e bl (palettes output) ¢« (table) J) (node) <osa)
oLial zaim g o8 LS Jgaall 3 i)

~ Streaml® - Clementine Deskiop 10.1 (B EE
File Edit Insen View Tools SuperNode Window  Help
DOEH A5 %385 s 18 »8 s x84 ementine
R S Streams | Outputs | Models
Stream1
" Edit ) Generate &m
age| v | martal education | teraur] housing] 1oan | contact |
1 30...bue-collar  maried basic.9y no yes  no cellular
2 39..semices  single  high.school no o no no telephone [
L 3 5..senices  martied high.school no yes  no telephone
f i 4 38... semices rarried  basic.gy o unknown unkhawn telephone
5 47....atmin martied uniersitudegree  no  yes  ho cellular
5 32.senices  single  unbersitydegree  na  no no callular
7 32... admin single unwersitidegres  no yes  no callular
f #1....entrepreneur married university.degree  unkn.. yes  no callular
A 9 30..senices  divorced professionalcourse na o no callular
10 35... blue-collar  married basic 9y unkn... no no telephone
11 35..serices  single  basic By unkn.. yes  no callular
12 36... selfemploy.. single  basic.dy no no no cellular GRISP-DM
13 36.... acmin married_high school o no no telephone - unsaved project)
el (14 | 47...blue-collar  married basic.dy ne yes  no telephone (> Business Understanding
15 29.... admin single  high.school no no no cellular m (= Data Understanding
18 IT.semices  single unbversitydegree  no  no no cellular (= Data Preparation
17 44....admin divorced uniersit.degree  no no no cellular (= Modeling
18 46.... admin divorced uniersitdegree  no  yes  no telephone (= Evalualion
19 45... enlrepreneur married university.degree  unkn.. yes  yes cellular (= Deployment
20 50....blue-collar  married hasic.dy no no ves cellular ||
(i I [+]
Table | Annotations

Table  Matix Anabsis DataAudit Stafistios Means Quality Repot SetGlabals Database FlatFile SPSS Expamt SAS Export Exoel SPSS Prasedure
Al 0|

0 server. Lu:flSeNevl . - _ F —
Sl &Il S IE] - il

s b Qlibal) Jaeas (2.3)JSS

iy Al dpaldl) paadl lld g (palettes field operation) ¢ (type) J! (node)< )
DU ALSy s ol Lgle
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File Edit Insert View Tools SuperNode Window  Help

O00EH&F G205 0o 1 % »& 5 L&8& ementine

| [ streams | outouts | nogels
Stream1
—_— =L
bank-addftional xis @
Tyme
[@les| [ > Reauvalues | Clearvalues | clearallvalues |
Field I Type | values | Missina| check | Direction |
W ray e L ey
Y previous o Range <Read> None I
(] poutcome ¥ Discrete <Read> None  uln
empyatrale ¢ Range <Read> None I R —
cons.price.dx ¢ Range <Read> None I S T
cons.confidy & Range <Read> Mone N In ___[“‘B";M. "’”JE”; standi
Tanie euribordm & Range <Read> None N In | =4 D”T'"jsg "| Erﬁ. CILLTE
nremployed ¢ Range <Read> Hore I IBData P" E'Sf” ing
y % Discrete <Read> Hore @ Out =4 ME;W’;W” i)
(&) view currentfields (O View unused field settings = Evaluation
“[= Deployment
Tyes | Format | Annotations

D PR MNAALADSORYE®

Select Sample Aggregate | Dedve  Type  Filter Flat  Distribution Hitogram | Neural et Kohonen ©50 C&R Tree K-Means

Table FlatFile Database

Database Var. File
[l
[ Server. Local Server | [

s FAZIBIE ] - ] ———
y e o Gl Capal (3-3)Jsa

( palettes modeling) ¢« (C&r tree) J' (node) < ss)

Jsad e Jgeandl o el aay ) a3 s ey ) sA e A ) o5 (o (C& tree)
(S il & e (g siay jaall ol

~» Streaml* - Clementine Deskiop 101 EEIEE]
File Edit Insen View Tools SuperMode Window Help

DO AE S50 % re m La8& ementine
~y
‘E]gue ) Generate

Streams | Outpuls | hodels

s

v

_..

bank-addtional.«s Tyl

4« D

CRISP-DM | Classes

== (unsaved project)
1= Business Understanding

w (= Data Understanding
1= Data Preparation
(= Modeling
1= Evaluation
(= Deployment

Tahle

Model | Viewer | Summary | Settings | Annotations |

rs 2

ORDERGRCRERGRIRE RORIE R AR ®©w @

NewralNet ©50 C&RTiee QUEST CHAID Kohonen KMeans TuoStep Anomaly Aprioi  GRI  Carma Sequence PCAFactor Feature Selection Regession Logistic Text Extrastion
<

[_server. Logal Server | [T

Aasiioadll A 1Al ia) (3.4)dSs
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File
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2 >3 m %@ 8

Tahle

—.

bank-adgftional.xs Tyie

: 4

-~y || steams | outouts | maders
Tl Dgenerste 7
y
$Ry
Node 0
Category % n i D
= no 89.051 3668 3
®yes 10949 451 CRISP-DM | Classes -
Total  100.000 4119 B> (unsaved projech
= (= Business Understanding
nremployed I [ Data Undetstanding
(= Data Preparation
‘ (= Modeling
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’5”3‘755” 5 "= Deployment
a T [ D

-
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Rl Cama Sequence PCAFastor Feature Seleotion Regression Logistio Text Exiraction

<

[_server. Logal Server |
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03565

Aarihal A3 )il i (3-5) 08

~» Streaml” - Clementine Desktop 10.1

File Edit Insert View Tools SuperMode Window Help

DOEH 28 S50 1% »6 1 X8
vy (| | streams | oututs | modeis
‘ [FFile ) Generate c
& A
¥
&
bankadgiionals Trpe Node 0 = ;
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Eng 86.051 3668
Byes 10945 451 ﬁ/
Tolal 1000004118 "
T =
A nr.employed 4] [»
¥ I CRISP-DM _ Classes
=1l (unsaved project)
¥ (5076200, 5089.100) (= Business Understanding
Table | u (= Data Understanding
Note 12 (= Data Preparation
Catenory % n (= Modsling
'ilf,l/ Th 88.943 732 (& Bvalualion
Hyes 11.057 91 (5 Deployment
v o [ D
Model | Viewer | Summary | Setings | Annctations |
€ Favorites \ ® Sources | @ Record Ops \ @ Field Ops | A Graphs [ @ Modeling | M Output
NeuslNet €50 CERTiee DUEST CHAID Kohanen KiMeans TwoSiep Anomaly Apiloii ORI Camas Sequence FCAFactor Festure Selection Regression Logisic Text Extraction
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EN iy

1 _server Local Server |
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“w TESUIT" - LIEMENTINE UESKTop 1u.L

Lo e
File Esfit Inset View Tools SuperNode Window Help

DOE&2F G0 & 0 [ % »& m ra8

Streams | Outputs
2] Stream1
(4] result

>y

‘ [ZFile &) Generate

By % |1]2]3]4]an

- nr.employed == 5087 650 [ Mode: na|
H duration <= 165.500 [Made: na] = no
- duration > 165.500 [ Mode: yes |
pdays == 13.500 [Mode: yes| o yes
= pdays > 13.500 [ Mode: yes]
~ duration == 390.500 [Modezno] = no
H duration = 390.500 [ Mode: yes] = yes
= nr.employed > 5087 650 [ Mode: no |
- duration == 616.500 [Mode:no] => no
i =+ duration = 616.500 [Mode: no]
Y v Analysis =+ duration == 837.500 [ Mode: no | |
month in ["aug® ‘jun'] [Mode:yes] = yes

| Tipe ¥

CRISP-DM | Classes
E-= (unsaved project)
- (= Business Understanding
- (= Data Understanding
- (= Data Preparation

-~ month in ["apr* "jul’ "mar" "may’ "nov’ | [Mode:no] =5 no = Modeling
“ duration = 837 500 [Mode: yes] = yes - = Evaluation
“(= Deployment
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