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SUMMARY

BESTY AFRAH HASYATI. Customer Churn Prediction Model Design Using

dictive Analytics for Modern Coffee Shop. Supervised by TAUFIK DJATNA
ERLIZA NOOR.

In today's competitive world, moving toward customer-oriented markets with
reased access to customer's transaction data, identifying a loyal customer,
dicting customer attrition, and estimating their lifetime value makes crucial.
ce knowledge of customer value provides targeted data for personalized
rkets, implementing a customer relationship management strategy helps a
pany identify, segment customers, and create long-term relationships. As a
It, they can maintain loyalty and minimize attrition. The goals of this research
- (1) to model a new business process, (2) to predict the customer churn using
a mining tools based on CRM, (3) to recommend a fit strategy to prevent churn
| maintain the loyalty, and (4) to evaluate the result from customer churn
diction.

We used the customer's past transaction data, and it had 8 attributes: customer
ber, name, gender, handphone number, quantity, recent visit, total spending,
| frequent visit. The result was that this system had three stakeholders: customer,
nagement staff, and management staff internal. We conducted the surveys to all
registered customers to get the satisfaction data and continued by RFM analysis,
V, and clustering based on the customer's past transaction. The result obtained

RFM, CLV, and Clustering predicts the churn using decision tree analysis. As
final result of this research, we obtained 31 rules with 86% accuracy in the
del. The marketing strategies are then designed to prevent churn and maintain
alty.

ywords: customer relationship management, churn prediction, decision tree
analysis, RFM, CLV analysis
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RINGKASAN

BESTY AFRAH HASYATI. Customer Churn Prediction Model Design Using
Predictive Analytics for Modern Coffee Shop. Dibimbing oleh TAUFIK DJATNA
dan ERLIZA NOOR.

Dalam dunia yang kompetitif saat ini, bergerak menuju pasar yang
berorientasi pelanggan dengan peningkatan akses ke data transaksi pelanggan,
mengidentifikasi pelanggan setia, memprediksi pengurangan pelanggan, dan
memperkirakan nilai umur mereka menjadi sangat penting. Karena pengetahuan
tentang nilai pelanggan menyediakan data yang ditargetkan untuk pasar yang
dipersonalisasi, menerapkan strategi manajemen hubungan pelanggan membantu
perusahaan mengidentifikasi, menyegmentasikan pelanggan, dan menciptakan
hubungan jangka panjang. Hasilnya, mereka dapat mempertahankan loyalitas dan
meminimalkan gesekan. Tujuan dari penelitian ini adalah: (1) memodelkan proses
bisnis baru, (2) memprediksi churn pelanggan menggunakan alat data mining
berbasis CRM, (3) merekomendasikan strategi yang sesuai untuk mencegah churn
dan mempertahankan loyalitas, dan (4) mengevaluasi hasil dari prediksi churn
pelanggan.

Kami menggunakan data transaksi pelanggan sebelumnya, dan memiliki 8
atribut: nomor pelanggan, nama, jenis kelamin, nomor handphone, kuantitas,
kunjungan terakhir, total pengeluaran, dan sering berkunjung. Hasilnya adalah
sistem ini memiliki tiga pemangku kepentingan: model prediksi pelanggan, staf
manajemen, dan staf manajemen internal. Kami melakukan survei kepada seluruh
pelanggan yang terdaftar untuk mendapatkan data kepuasan dan dilanjutkan dengan
analisis RFM, CLV, dan clustering berdasarkan transaksi pelanggan sebelumnya.
Hasil yang diperoleh dari RFM, CLV, dan Clustering memprediksi churn
menggunakan analisis pohon keputusan. Hasil akhir dari penelitian ini diperoleh 31
aturan dengan akurasi model sebesar 86%. Strategi pemasaran kemudian dirancang
untuk mencegah terjadinya churn dan mempertahankan loyalitas.

Kata kunci: customer relationship management, churn prediction, decision tree
analysis, RFM, CLV analysis



eisauopuj JoSog —

ISJOAIUN g

1

‘Ajis1anun gd| uizi eduey undede ynjuag wejep tul sin3 eAJey yninjas neje ueideqas yeAueqiadwaw uep ueywnwnduaw Suele|lq 'z

AisaoAIuN gd| ueeseisndiag

‘Ansianiun gdj sefem SueA ueSunuaday ueyiSniaw yepy uedunduad g

yejesew niens uenefuy neje yuiy uesinuad ‘uesode| ueunsnAuad ‘Yeiw)l eAley uesijnuad ‘ueyijauad ‘ueyipipuad ueBuguaday ymun eAuey uediunduad ‘e

225
o
o
=
o
>
L)
3
®
S
@
c
=4
©
v
@
o
o
®
o,
=
W
-
[}
=
v
®,
&
S
=
=
=
B
=
<
Q
-
4
=
3
=
V)
=
©
[}
o}
=
O
)
>
=
c
3
=
Q
=
o
o
S
3
o
S
=
o)
o
c
=
=
a
S5
w
g
=]
=
o
D
=

s o
[3
=
[}
©
S
Q
=
.
Q.
[~
-
@,
=
3
Q.
QO
=}
O'IQ
=
3
Q.
v}
-}
oQ

Apsaaaru) gJr Y vidid> ypH®)

© Copyright 2021 by IPB
All Rights Reserved

part or all of this thesis may be excerpted without or mentioning the
rces. Excerption only for research and education use, writing for
entific papers, reporting, critical writing, or reviewing of a problem. The
eption does not inflict a financial loss on the paper interest of IPB
iversity.

i7
—

dd

part or all part of this thesis may be transmitted and reproduced in any
G m without written permission from IPB University.

=
<
@
-
5]
;.
S




BESTY AFRAH HASYATI

Thesis
as partial fulfillment of the requirements
for the degree of Magister of Engineering

in
the Agroindustrial Engineering Study Program
GRADUATE SCHOOL
IPB UNIVERSITY
BOGOR
2021

PREDICTIVE ANALYTICS FOR MODERN COFFEE SHOP

O
Z
(2]
)
=
O
w
L
)
1
m
&)
©)
=
=
o
T
O
o
m
o
(o
=
o
)
T
O
e
i
p=
O
T
(2]
)
O

@Hak cipta milik IPB University

Hak Cipta Dilindungi Undang-undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.

—1@ C:_<®_’w—q 2. Dilarang mengumumbkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University. . .
— Bogor Indonesia — Perpustakaan IPB University




Dr. Indah Yuliasih, STP. MSi.

Examiner on the thesis examination:
1.

@Hak cipta milik 1PB University H MU w GS ~ VEers ~ ﬁV\

Hak Cipta Dilindungi Undang-undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.

——Uw CD_<®_..W_HV\ 2. Dilarang mengumumbkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University. . .
— Bogor Indonesia — Perpustakaan IPB University




eisauopuj JoSog —
ISJOAIU

1

‘Alisianiun g4d| uizi eduey undede ynjuag welep 1ul siiny eALIEY Yyninjas neje ueiSeqas yeAueqiadwaw uep uejwnwnduaw Suele|q 'z

AissoAIun gd| ueeseisndiag

N 4adl

‘Ansianiun gdj sefem Sued ueSunuaday ueyiSniaw yepy uedunduad ‘g

yejesew niens uenefuy neje yuiy uesynuad ‘uesode| ueunsnAuad ‘yeiw)l eAsey uesijnuad ‘ueyijauad ‘ueyipipuad ueBuguaday ymun eAuey uediunduad ‘e

P
o
o
=
3
=]
(]
=
@
>
@
c
.
©
w
o
o
o
aa,
o
=
©
=
1)
c
»
o
2
S
&
&
A
)
3
<
¥
=
=
=
=l
~
o
=
S
©
3
I}
>
o
-
S
=
=
=
S
8
=
o
@
=)
=)
I}
3
<
@
o
c
=
(=3
8
5
w
s
=
o
D
2

o
)
=
o
S
2%
o
=
=
a
£
S
m
<
=
a
QO
=
R
=
=
a
o
3
@

YOPH®)

(/5]

Apisaaarup) g Y vy

u) ddl

e
=
a
-
@]
=
Z

Thesis Title : Customer Churmn Prediction Model Design Using Predictive
Analytics for Modem Coffee Shop

Name * Besty Afrah Hasyati

Student ID  : F351180101

Approved by

ptaly i

Supervisor:
Prof. Dr. Eng Taufik Djatna, MSi

& GEQnioD sckd

_,—;__;f,um:f ad

Co-Supervisor:
Prof. Dr. Ir. Erliza Noor

Acknowledge by

Chair of Agroindustrial Engineering:
Dr. Ir. Mah Sailah, MS
NIP

Dean of Graduate School:

Prof. Dr. Ir. Anas Miftah Fauzi, MEng
NIP

Passed Date: 08 B 0N

Examination Date: 25 January 2021




eisauopuj JoSog —

ISJOAIUN gdI

G

unwnguaw Sueie|q 'z
1 yepy ueduynguad ‘q

o

‘Ajisianiun g4d| uizi eduey undede ynjuag we|ep 1ul sin} eAley yninjas neje ueideqas yeAueqiadwaw uep uey

AlIs19AIUN gd| ueeesndiay

3

‘Ajisianiun gdj 1efem 8ueA ueBunuaday ueyiSnisu

yejesew niens uenefuy neje yuL uesinuad ‘uesode| ueunsnAuad ‘Yeiw)l eAley uesijnuad ‘uegijauad ‘ueyjipipuad ueSuguaday ynur

eAuey ueduyn8uad ‘e

=t

as dgnduaw Buese|iq 'T

D

s laquins uexmqa/\uaku uep uegjuiniuesusaiu eduey 1t siny L’AJCX ynin|as neje UE?!E;'G(]

In 1Bunpuipg eadin e

Suepun-Suep

¢
4
A
4

PREFACE

Assalamualaikum wr wh. All praise is for Allah Subhanahu Wa Ta'ala who
es the blessing, opportunity, health and all the abundance of grace that has been
en to the author so that the author can be born, grow and study magister in
roindustrial Technology, IPB University. Authors cannot finish this work
hout permission and help of His grace. Peace may be poured out upon the
phet Muhammad Shalallaihi Wassalam for giving inspiration and motivation to
ome better human beings and useful in life.

The author would like to express sincere love and gratitude for her parents,
Rinaldi and Mrs Mulhayati, which has and always give the love, affection and
support to the author. Furthermore, thanks to Chelsie Farah Utami and M. Yusuf
iho, for being a very helpful sister and brother that also keeps the author's spirit.
sh you all always under the protection of Allah Subhanahu Wa Ta'ala.

Authors also like to express her sincere appreciation for Prof. Dr Eng Ir
fik Djatna MS and Prof. Dr Ir Erliza Noor for the support, patience and guidance
supervising author in completing this thesis. Also, the author thanks all of the
nds from Magister Program of Agroindustrial Technology IPB 2018 and all of
friends in IPB for giving their support during the processes.

,
o

i mpd1) upE

=d 1’k

A154241119)

Bogor, January 2021

Besty Afrah Hasyati

AyIs19ATUN) gd]



eisauopuj JoSog —

ISJOAIUN GdI

1

‘Ajisianiun g4l uizi eduey undede ynjuag wejep tul siny eAley yninjas neie ueideqas yeAueqiadwaw uep ueywnwnguaw guele|iq 'z

AlsidAIUN gd| ueeyeIsndaay

‘Ajisianiun gdj 1efem 8ueA ueBunuaday ueyiSnisw yepy uedynsuad 'q

yejesew niens uenefuy neje yuiy uesynuad ‘uesode| ueunsnAuad ‘yeiw)l eAsey uesijnuad ‘ueyijauad ‘ueyipipuad ueBuguaday ymun eAuey uediunduad ‘e

.
o
o
=
o
>
o
3
@
>
[
e
=4
©
»
™
o
1Y
o,
.
=
L
-
QU
c
v
)
3
S
&
=~
Q
=
-~
V)
=
e
=
3
-
V)
>
o
[+})
o}
=
O
D)
=
=
o
3
=~
Q
=
o
Q
>
3
5}
=
3
D
o
=
=4
=
QU
S5
w
c
=
o
o
=

o
<%}
=
o
S
o
Q
=
=
a
£
S
m
=
=]
a
QU
=
R
c
3
a
)
=3
&

A N N

Apsaaaru) gy yiyru vydid yp )

—
0
o9,
=
=
-
@)
=
w2
;o

S

LIST OF CONTENT

LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES
GLOSSARIES
INTRODUCTION

Background

Problem Statement

Objectives

Benefits

Boundaries
LITERATURE REVIEW

Business Process and Requirement

Business Process Modeling Notation (BPMN)

Design

Data Mining for Customer Relationship Management

Customer Satisfaction

Customer Development

Business Analytics

Customer Analytic

RFM Models

Customer Lifetime Value

Customer Churn

Business Analytics Process

Predictive Analytics

Coffee in Kemenady Coffee Shop
METHODOLOGY

Research Framework

Identification of Business Processes

Modeling Customer Relationship Management

RFM Modelling Analysis and Customer Lifetime Value

Clustering K-Means

Vi
vi
vii
vii

© O© 00 00 N N N oo o o 01

N N PR R R R R R R R R R
O O ©W ©W © © N o »h W N LB O O



eisauopuj JoSog —

ISJOAIUN g

1

‘Ansianiun gdj sefem SueA ueSunuaday ueyiSniaw yepy uedunduad g

‘Ajis1anun gd| uizi eduey undede ynjuag wejep tul sin3 eAJey yninjas neje ueideqas yeAueqiadwaw uep ueywnwnduaw Suele|lq 'z
yejesew niens uenefuy neje yuiy uesinuad ‘uesode| ueunsnAuad ‘Yeiw)l eAley uesijnuad ‘ueyijauad ‘ueyipipuad ueBuguaday ymun eAuey uediunduad ‘e

AisaoAIuN gd| ueeseisndiag

: Jaquins ueyingaAuaw uep ueywniuesuaw eduey (Ul sy eAJey ynin|as neye ueideqas dandusw Suelejiq T

Suepun-8uepun 18unpuijg e3di) yeH

!

Customer Churn Prediction using Decision Tree Algorithm
Evaluation of Accuracy Level of Customer Churn Prediction Value
Recommend the Strategy to Prevent Churn and Maintain Loyalty
ndicator of Success
SULT AND DISCUSSION
he New Business Process in Customer Churn Prediction
BPMN Diagram
ustomer Relationship Management Construction

lustering Process Based on CRM

Apsaaaru) gd yiyru vidn yp )

hurn Prediction Using Classification Decision Tree
valuation using Confusion Matrix

btrategy Recommendations

\dvantage and Disadvantage

NCLUSION AND RECOMMENDATION
onclusion

Recommendation

—
0
o9,
=
=l
-
@)
-
w2
;o

S

21
22
23
24
25
25
25
25
28
29
29
31
32
33
33
33
34
37
66



eisauopuj JoSog —

ISJOAIUN gdI

1

‘Ajisisniun g4d| uizi eduey undede ynjuag wejep (ul siny eAiey ynin|as neje ueideqos yeAueqiadwaw uep ueywnwndusw 3uele|lq ‘'z

AlsadAIUN gd| ueeyeIsndaay

‘Ajisianiun gdj 1efem 8ueA ueBunuaday ueyiSnisw yepy uedynsuad 'q

yejesew niens uenefuy neje yuLy uesynuad ‘uesode| ueunsnAuad ‘Yeiw)l eAsey uesijnuad ‘uegijauad ‘ueyipipuad ueBuguaday ymun eAuey uediunduad ‘e

.
o
o
=
o
>

o
3
@
>

[
e
=4

©
»
™
o
1Y

o,
5
5
L
-
QU
c
v
o,
3
-
=~
Q
=

-~
V)
=
e
=
&
=
v}
>

o
[+})
2
=
o}
=
O
<%}
=
=
o
=
el
Q
=
o
Q
5
3
o
3

=
®
o
=
=
=
QU
S5
w
c
=
o
o)
=

o
=
o
S
o
3
=
=
a
£
S
Ll
=
a
QU
=
R
c
3
a
¥
=3
&

. W

dnsaaarup) gd Yy vxdi> Y ®)

—
0
o9,
=
=
-
@)
=
w2
:o

S

O~NOOOUT A WN P

ONO O WN B

O©CooO~NOoOOUTh~WN P

LIST OF TABLES

Types of Business Analytics (Fry et al. 2019)
Confusion matrix

RFM Range

CLV calculation

Total customer in each rank

Clustering result

Rules description

Strategy Recommendations

LIST OF FIGURES

System entity diagram (Wasson 2016)

Data mining and customer life cycle (Chorianopoulos 2016)
Customer churn model (Coussement et al. 2016)

Business analytics process (Chorianopoulos 2016)

The research framework

The system entity of the customer churn prediction model
BPMN diagram

Clustering results

LIST OF APPENDICES

The questionnaire in survey to respondent

Summary for not satisfied customers based on the surveys result
Workflow of this research

The 427 registered customer past transaction data

The RFM analysis results

The customer lifetime value results

Clustering analysis result in Weka 3.9

Clustering analysis result for each customer

Accuracy Calculation

10 Rules generation in text
11 Decision tree

11
23
27
27
28
28
29
31

14
14
19
25
26
29

38
39
40
41
42
51
56
57
59
60
61



eisauopuj JoSog —
ISJOAIUN gdI
N

‘ank“\ '
\‘ 2
< 4 GLOSSARIES
siness Process Modeling : A graphical notation to represent the flow of a
ptation business process.
esign . A series of procedures to translate a system's

analysis into a programming language for
describing how the system components are
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implemented.

stomer Relationship : A strategy for building, managing, and

anagement strengthening loyal and long-lasting customer
relationship.

stomer development : A process of growing the value of retaining a
customer.

stomer Satisfaction : Avery influential factor in a customer's loyalty

and can be a source of new customers via
favorable references.

stomer churn . Customers stop the relationship with the
company.
siness analytics process : A consistent process through which business

objectives can be met and insights executed and
then tested with the best in class data and
advanced analytics driving strategies and
executions.

s laquins UE){}HQ&)/\US

M Models :  To determine the segmentation of customers
based on past behavior.
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stomer Lifetime Value . The total financial contribution from the current
period into the future, revenues minus costs of a
customer over his/her future lifetime with the
company and therefore reflects the future
profitability.

yejesew niens uenefuy neje yuiy uesynuad ‘uesode| ueunsniuad ‘ye

edictive Analytics : the process of finding interesting patterns and
meaningful data and a data-driven algorithm and
obtains the key characteristics of the data model
itself.

emenady Coffee Shop : One of the most famous coffee shops in Bogor
area and a modern coffee shop that targets
teenagers, young people and the elderly.
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