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é‘;\?&gﬁember 2025 - The present study aims to provide a recurring marketing strategy with a
21 October 2025 - customer credibility determination approach using neural network data mining.
Accept: : The method of this research is applicable in terms of purpose, and is of a
29 October 2025 : mixed type (qualitative-quantitative) in terms of implementation. First, by

: using the content analysis method, the key components of recurring marketing
. were identified and the initial optimization framework was designed. Then, the
. Delphi method and structured interviews with experts in the field of marketing
: and customer management were used to validate the indicators. In this study, a
: combination of the K-Means++ clustering algorithm and the RFM model was
used to segment customers and identify groups in need of marketing
i interventions. Also, by using decision trees and artificial neural networks, the
: rules for validating customers and the accuracy of predicting their behavior
have been improved. The research findings show that this combined
: framework not only improves the accuracy of clustering, but also allows
i designing personalized strategies for each group of customers. The results
- indicate that the recency index has the greatest impact in determining customer
value, and the integration of transactional data with demographic and
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Customer Validation, : effective step towards developing theoretical and applicable knowledge of
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Introduction

Customer value is defined as the perception of what a product or service can be useful to the
customer, compared to possible alternatives. By benefit, we mean whether the customer feels
that he or she receives certain benefits by purchasing a product in exchange for a certain
amount of money. Lifetime value shows the profit from the customer relationship for the
entire period from the moment he saw the first advertisement or registered on the site to the
last purchase. Lifetime value affects the amount of revenue: the more regular customers a
company has, the higher its revenue. How can you calculate lifetime value? To calculate
lifetime value, you can multiply the average purchase size by the number of purchases and the
retention period. Or divide the total revenue by the total number of users for a given period. In
this regard, customer credit is one of the crucial issues and is very important for maintaining
the financial security and sustainability of the organization. One of the fundamental
challenges in this area is identifying the appropriate indicators for crediting and scoring
customers. Therefore, determining correct and reliable indicators is very challenging.
Segmenting customers into different prominent groups and designing personalized activities
for each cluster is a vital technique for determining marketing tactics (Rajesh et al., 2024).
Also, to score customers, there must be an appropriate and fair scoring system. This system
must be able to place customers in different categories by considering credit and behavioral
criteria and assign them appropriate points based on their performance (Wulansari & Heikal,
2024). In addition, there is a need to develop methods to evaluate and monitor customers over
time. The aim of this research is to present a return marketing strategy with a customer credit
determination approach using data mining. However, so far, the inability to discover valuable
information contained in the collected data has prevented this data from being converted into
valuable and usable knowledge in the organization, and data mining tools can help
organizations discover hidden knowledge in a large amount of data (Calisir et al., 2016).
Therefore, this research seeks to answer the question: what does a return marketing strategy
with a customer credit determination approach using data mining look like?

Theoretical Framework

Return Marketing

Return marketing is a suitable method for retaining current customers and increasing their
loyalty. Using retention marketing techniques, customers can be encouraged to buy again and
even share the brand with others (East et al., 2006).

Customer Loyalty

Loyalty is defined as an emotional and attractive connection to a brand and a practical action
over time. In this definition, an individual prefers a particular brand to other brands and makes
decisions as a psychological commitment to it. (Cardinale et al., 2016).

Moula et al. (2024) in a study on customer type discovery and its impact on increasing hotel
revenue: a data mining approach, reached the following results. Demand estimation is a
fundamental component of revenue management systems. The demand for a product can be
determined from the customers who purchase it. Identifying customer types in this field is a
challenging endeavor that has recently been solved using metaheuristic and mathematical
techniques. The metaheuristic method takes advantage of the lack of data in the business
ecosystem, starts with random samples, and uses a fit function as a guide throughout the
operation. The approach proposed in this study builds the ecosystem by combining
complementary data to identify valuable customer types. The researchers use a new periodic
table with additional data to achieve this goal. Subsequently, the relevant data is reduced
through a data mining clustering method, and finally an algorithm and fit function are used to
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identify valuable customer types. To validate this approach, the proposed solution was
compared with the latest research in the field, including genetic, memetic, and mathematical
approaches. The researchers’ results showed that the model has lower error, with a maximum
reduction of 34% and an improvement in value of up to 7%.

Singh et al. (2024) examined customer churn in banking: A machine learning approach and a
coherent program leveraging data science and management. According to this paper, customer
churn in the banking industry occurs when consumers stop using the goods and services
offered by the bank for a period of time and then discontinue their relationship with the bank.
Therefore, customer retention is essential in today’s highly competitive banking market. In
addition, having a strong customer club helps in attracting new consumers by strengthening
the trust and referrals of existing customers. These factors make reducing customer churn an
important step that banks should follow. In their study, Singh et al. examined banking data
and predicted which users were most likely to stop using bank services. The researchers used
various machine learning algorithms to analyze the data and show a comparative analysis on
different evaluation criteria.

Research Methodology

The method of this study is applicable in terms of purpose, and mixed (qualitative-
quantitative) in terms of implementation. First, by using the content analysis method, the key
components of remarketing were identified and the initial optimization framework was
designed. Then, the Delphi method and structured interviews with experts in the field of
marketing and customer management were used to validate the indicators.

Research Findings

In this study, a combination of the K-Means++ clustering algorithm and the RFM model was
used to segment customers and identify groups in need of marketing interventions. Also, by
using decision trees and artificial neural networks, the rules for validating customers and the
accuracy of predicting their behavior were improved. The findings of the study show that this
combined framework not only improves the accuracy of clustering, but also allows designing
personalized strategies for each group of customers. The results indicate that the recency
index has the greatest impact in determining customer value, and the integration of
transactional data with demographic and behavioral characteristics provides more
comprehensive insights for marketing decisions. By filling the gaps in previous research,
especially in the area of interpretability and generalizability of models, this study has taken an
effective step towards developing theoretical and practical knowledge of return marketing.

Conclusion

The present study was conducted with the aim of presenting a return marketing strategy with
the approach of determining customer credibility using neural network data mining. The
results of this study are in line with the results of Moula et al. (2024), Singh et al. (2024),
Egorenkov (2024), Dwivedi et al. (2024), Haghi & Hamidi (2024), Khadivar &
Mehmannavazan (2023), and Sharifi Esfahani et al. (2023). Dwivedi et al. (2024) showed that
service quality and employee behavior have a positive and significant effect on customer
satisfaction. To satisfy customers and retain them, customer relationship management must be
strong and reliable. Therefore, customer relationship management plays a vital role in
increasing market share, productivity, improving in-depth knowledge of the customer and his
satisfaction to increase loyalty to the organization.

Based on the research results, the following recommendations were made:
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young customers).

Offering digital services (e.g., e-wallets) to customers who transact online.

Offering products tailored to age, occupation, or geographic region (e.g., student facilities for
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DATA_FULL_editedS xl.. Type

Fields: 59 in, 45 filtered, 0 renamed, 14 out

Field — Filter Field
Customer Code —_— Customer Code i
Sex —_— Sex
Age e Age
Job e Job
marital status —_— marital status
Opening date of the deposit —_— Cpening date of the deposit
Ceposit code —_— Ceposit code
Mame of deposit types e Mame of depaosit types
Deposit status —_— Deposit status
phone number > phone number -

@ view current fields  © View unused field settings
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U Filler

4

Setings Annotaions
Fill in fields:

W Date ofthe last transaction in the last year

Replace:

Based on condition

-

Condition:

] EBLANK({@FIELD)

@

Replace with:

1 to_date(to_string('Date of the last transaction in tl W
D ———, [*]
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Today
Ee Table
@ Today

N

DATA_FULL_editedS.xl.

Table

x

CYEY ()

e sons

Calculate Recency relative to:

©) Fixed date

2018-01-10
@ Today's date
IDs are contiguous
o |Poustomercoce o000 A
Date; P Openingdateotthedepost |0
vae' | g Balancemtastaosdaye |0

Mew field name extension: | | Add as: @ Sufix @ Prefix
Discard records with value below: 1.0 :
Only include recent transactions:

@ Transaction date after: 2018-01-10
@ Transaction within the last:

Blx |Months -

]

Save date of second most recent transaction

. Save date of third most recent transaction
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Preview from Today Mode (4 fields, 10 records) — O >

| File = Edit ¥ Generate

Tavle annotatons

Customer Code | Recency | Frequency | Monetary |
1 1.000 1234 1 7E76018528.0..
2 2.000 1235 1 3443636.000
3 3.000 1236 1 11613417.000
4 4.000 1237 2 156182785.000
] 5.000 1238 1 13675342.000
] §.000 1241 1 55411338.000
T 7.000 1241 1 58581470.000
8 8.000 1241 1 25174703.000
4 9.000 1241 1 37088048.000
10 10.000 1241 1 22243194.000

(oK

RFM 36T o 5 >9 5 .0 JKb

s a5 0305 OLES 5 oy emr b Al e s 5 Jsd RFM 65 L g5 o bl dlesl 31 g

(@] = [ O

setins o cupu sanaaons

| Field — | Format | Justify | Column Width
@2 Customer Code HHHE T Auto Auto
<_* Recency HHHE Auta Auto
¢ » Frequency T Auto Auto
<#> Monetary HHEHE T Auto Auto

@ View current fields @ View unused field settings

o< J(® Run}[ Cancel] [ aeply J[_Reset ]

table 6 F—RFM o 5 4 b g3 o Oologdasd 1 o

s S (58 0nls Sl ealil b gzt Hlael s 3,50 55 b (258 5b bbb o1 el Bl gl 5y dams (6 plas sl (6555 Aases



g
¢ N2 -

.l EE; )ijf%ﬁm 39 @:9' R331 Mlid.aé
. AN https://www.jvcbm.ir

W, N
up, SN
C T, s‘:\?,: B
ONILYY

5 (Frequency) ,1 SG sliw (RECENCY) (g i b 5 o 5T Ll aw LS 53 (g 2 8 UST ne 36 Jodr o
Sl 0 Ol (Mongtary) & llas Of e

LA S e Bl 55 S0 s ety 5 (S50 gl e s Sl Olej 5> et o e i 5 Weight iy
AL P (Ja e el 4w Ole 5 Coeal o i 5 g L Gillas Ll

i O s ST 2 O e 587 s (o8 D) 50 42 015 o 1M 3010 S Sl aslinal
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ML e 25 D S d e B o s 2 a6 el Sl a1 ey

Preview from RFM Analysis Node (8 fields, 10 records) - ] X

SR e Doeneae  [o)] S A28

Table
»

Customer Code |Recency \ Frequency | Monetary | Recency Score | Frequency Score |Monetary Score \ RFM Score |
1 1000 1234 1 7676018528.0.. 5 1 5 416.000
2 2000 1235 1 3443636.000 5 1 1 128.000
3 3000 1236 1 11613417.000 5 1 1 128.000
4 4000 1237 2 156182785.000 5 2 4 365.000
5] 5000 1238 1 13675342.000 5 1 1 128.000
i 6.000 1241 1 55411338.000 5 1 3 272.000
7 7000 1241 1 58581470.000 5 1 3 272.000
8 8000 1241 1 25174703.000 5 1 2 200,000
g 2000 1241 1 37088048.000 5 1 3 272.000
10 10000 1241 1 22243194.000 5 1 2 200,000
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Filler Today RFM A*alysis. Fitter

/~

Table Table

DATA_FULL_edited5.xl. Type

.4 Filter >
U

(z) (eem CYEY (=]

Fields: 8 in, 3 filtered, 0 renamed, 5 out

| Field — | Filter | Field
Customer Code —_— Customer Code
Recency e Recency
Frequency o Frequency
Maonetary —_— Maonetary

Recency Score 22— Recency Scare
Frequency Scora M Frequency Scaore
Monetary Score o Monetary Score
RFM Score o RFM Score

@ View currentfields  © View unused field settings

Lok J|cancal ooy || Reset]

filter o F-RFM 36T 0 7 4 bgs o Siloutasd A K5
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}Dday RFM Apalysis Fitter / Type 4,

DATA FULL_editedSxl.  Type

W Type X

3 (e ol=I

| Field — || Measurement || Values || Missing || Check || Role
# Customer C... ¢ Continuous [1.0,2792.0] Mone & Mone
{3 Recency & Continuous [1214,7573) Mone s Input
{3 Frequency ¢ Continuous [1,2] Mone ™ Input
#2 Monetary & Continuous [129032.0,... Mone s Input
# RFM Score ¢ Continuous [100.0,472... Mone s Input

@ View currentfields @ View unused field settings

L0k J| cancel] ooy || Reset

type o 5 4 <&

Mb@ﬂ)&)ybbab‘bwjQfﬁ}w&%Tﬁdhd‘f‘

Fillmi ‘/ i / - / ) _:__:...-r -
I .4
Tuabde SHMK-Vaiin -:H - @

SRN-K-Menra

S S0 Jow Ve S

oz S5 (6318 0313 3l e3limal b (g ke el s 3 5K 05 b (28830 b1k o3l el S50 Gl 5 domes (g )llas el (S35 dams

G
N sg»:,o
BTt




I s g e 38 (G BT b3 4ol fad
https://www.jvcbm.ir

4§ J}J:Lsd é)«.]ﬁ\ \Aob‘b -LAQ‘AJ 9 Mﬁ dl‘.’._}" 4.’ f.abu )}LAJ u:&j}' Ui‘ 2 (Stream) (’J..J:““ tf. YL Uﬁ)\::
s | C)J}.pm.d.;‘.kob‘bcrﬁio O'i‘)J"’UJqu‘ ol b dsl (g sledbl glaats LB s 5 Jse O g0
5 s csilue 3 (sl ol Sl g5l dinjl 5 S e 1 e i 53 ST 5 et Sy oty S (S
)}Lqﬁ}w\jﬁ.quL.i'J.:lﬁ}u’:j\:ﬂc@\y’-\,’ejlw&fl&&éha:bc\ll{ﬁ}wba.M%JJJC,.:J.lw

w97 Al g esls 59, Ql:l.a.oﬁqé‘cnb@l‘,ﬁ-l}:@‘ui.&u'mdﬁuulf

S 9 (S5 dom

b O L cide oo 35 1) (ebuad g5 55 gSa oS 5 Ol pl 45 das e Ol as s slaasl
S el 4 Sl 0T 51 (S s &S gn oal 3 1) Ol e 305,858 (1 ol (s3la paind Slags 551 2l
518 g s S35 b (ST 5 (slaesls plesl 5 )l 6 2 5 e 53 5 ST o 2o (Recency) o =
3 g0 SLOSE 055 5 b iags cplas oo €l LI ‘_gLa‘_g,_fM el s rplr gl i )k,
5 G I a5 g 3 Fge 8 dadie pdinaant 5 (s S 03 3 03234 ey Dl )
Singh et al, ) (Moula et al, 2024) zass mls b fass ool @b ol @ils (22850 Lok 53,8
Khadivar & ) (Haghi & Hamidi, 2024) (Dwivedi et al, 2024) (Egorenkov, 2024) (2024
S W S ol (Dwivedi et al, 2024) .4il s s.nan (Sharifi Esfahani et al, 2023) (Mehmannavazan, 2023
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