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ABSTRACT

This study aims to analyze the effect of security, transaction costs, and service features on customer
loyalty with customer satisfaction as a mediating variable in the Livin' by Mandiri application. Primary
data was collected through questionnaires distributed to application users, while secondary data was
obtained from literature studies and related reports. The analysis was conducted using the Sobel Test to
test the mediating role of customer satisfaction. The results show that security and service features have a
positive and significant effect on customer satisfaction and loyalty, while transaction costs have no
significant impact. In addition, customer satisfaction was shown to mediate the relationship between
security and service features to loyalty, but did not mediate the relationship between transaction costs
and customer loyalty. The implication of this study confirms that Bank Mandiri needs to improve security
standards and innovate service features to maintain user loyalty.
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ABSTRAK

Penelitian ini bertujuan untuk menganalisis pengaruh keamanan, biaya transaksi, dan fitur layanan
terhadap loyalitas nasabah dengan kepuasan nasabah sebagai variabel mediasi pada aplikasi Livin' by
Mandiri. Data primer dikumpulkan melalui kuesioner yang disebarkan kepada pengguna aplikasi,
sementara data sekunder diperoleh dari studi pustaka dan laporan terkait. Analisis dilakukan
menggunakan Uji Sobel untuk menguji peran mediasi kepuasan nasabah. Hasil penelitian menunjukkan
bahwa keamanan dan fitur layanan berpengaruh positif dan signifikan terhadap kepuasan dan loyalitas
nasabah, sementara biaya transaksi tidak memiliki dampak signifikan. Selain itu, kepuasan nasabah
terbukti memediasi hubungan antara keamanan dan fitur layanan terhadap loyalitas, tetapi tidak
memediasi hubungan antara biaya transaksi dan loyalitas nasabah. Implikasi dari penelitian ini
menegaskan bahwa Bank Mandiri perlu meningkatkan standar keamanan serta inovasi fitur layanan guna
mempertahankan loyalitas pengguna.

Kata Kunci: Keamanan, Biaya Transaksi, Fitur Layanan, Kepuasan Nasabah, Loyalitas Nasabah

INTRODUCTION than 25 million users. Transaction value

The development of information also increased by 45%, reaching Rp 725
technology has changed the banking trillion. These figures show the rapid
sector, including the presence of mobile digitization trend in Indonesia's banking
banking applications that support digital sector.

transactions. One of the innovations

developed by Bank Mandiri is the Livin'

by Mandiri application designed to

facilitate customer access to digital : ‘ .
transactions. In  2023-2024, Livin' Figure 1. Livin by Mandiri Growth
recorded significant growth, with total Chart

transactions reaching 600 million (up

45% from the previous year) and more
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The graph above shows the
positive growth of Livin' by Mandiri in
total transactions, number  of
downloaders, and transaction value,
reflecting the trend of digitalization in
the banking industry. Bank Mandiri has
successfully developed products
according to the evolving needs of
customers. Livin' by Mandiri facilitates
banking transactions through practical
features such as balance inquiry,
transfer, payment, credit purchase, and
cardless cash withdrawal. The app also
enables new account opening online
with  e-KTP,  supporting  digital
transformation in the banking sector and
increasing accessibility of financial
services in Indonesia.

Although Livin' by Mandiri has
grown rapidly, there are various
challenges faced in  maintaining
customer loyalty. According to Januarti
& Suyatno, (2022), consumer loyalty
includes  consumer loyalty to
companies, brands or  products.
Organizations try to anticipate customer
loyalty as their willingness to repeatedly
use services in the future (Kurniawati et
al., 2024). Bloemer 1998 also explains
that loyalty to banks is very important
to retain customers and face
competition. A decrease in customer
loyalty can occur due to various factors,
especially service quality and customer
satisfaction, both of which play an
important role in increasing bank
competitiveness (Januarti & Suyatno,
2022).

Several studies show that internet
banking has a significant contribution to
customer loyalty. Research by V.
Shankar et al., (2003) in a study
conducted by Usman et al., (2024),
showed that customer satisfaction plays
an important role in creating a positive
relationship between service quality,
price, and loyalty in the mobile banking
sector. Customers who are satisfied with
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the service will be more likely to be
loyal because the value received
matches their expectations. When a
product or service can  meet
expectations in the long term, the level
of satisfaction and loyalty will increase.
Customer satisfaction is a feeling felt by
consumers after feeling between what
they have received and the expectations
they want. Customers will feel satisfied
if the value provided by the product or
service can satisfy customers for a long
time (Arif & Syahputri, 2021). From
these various studies, it can be
concluded that internet banking not only
facilitates transactions, but also plays an
important role in  building and
maintaining customer loyalty through
improving service quality, security, and
customer satisfaction.

Security factors, transaction costs,
and service features are also crucial
elements in determining customer
satisfaction and loyalty. According to
Rahayu & Susanti in Putra &
Triwardhani, (2023) security is a way to
avoid exploitation by irresponsible
parties, both in the environment and
data system security. Based on research
cited by Usman et al., (2024) found that
security positively affects customer trust
in electronic banking, while according
to Suci & Dahlan, (2023) security in
using an application is a sense of
security in  providing  personal
information and feeling confident that
their personal data will not be
disseminated and it is said that
customers will feel safe and trust when
a system is easy to learn or use.
Therefore, researchers conclude that
security plays an important role in
building the trust needed to maintain
customer loyalty.

Besides security, transaction costs
are also a factor considered by
customers. Costs are the economic
sacrifices made by customers to receive
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benefits from a service (Pipit Muliyah,
et al, 2020). In the context of mobile
banking, transaction fees that are
considered reasonable will affect
customer satisfaction, while fees that
are perceived as high can reduce their
loyalty (Wulandari, et al 2022).

Service features are one of the
important factors in building consumer
trust in deciding whether to conduct
transactions online or not (Heny
Agustina, 2017). According to Wahyu
Prastiwi Umaningsih & Dewi Kusuma
Wardani (2020), features are
components that can enhance the
functionality of a product. Because
features can be the reason consumers
choose a product, for marketers,
features are the basis for differentiating
their product from others. The more
sophisticated the service features
available in the m-banking application,
the more it will affect customer
satisfaction in using it for transactions
(Makmuriyah &  Vanni,  2020).
Based on wvarious previous studies,
varied results were found regarding
factors such as transaction cost security
and service features on customer
satisfaction and loyalty.

The research conducted by Wulan
Suci & Dahlan (2023) proves that
security has a significant impact on
customer satisfaction in using mobile
banking, while the study by N. E. Sari
& Oswari (2020) shows the opposite
result.

According to Wulandari, et al
(2022), transaction costs have a
significant  impact on  customer
satisfaction, but according to research
by Utama (2020), transaction costs have
a negative impact on customer
satisfaction. Based on the research
conducted by Meileny (2020), service

features can influence customer
satisfaction. This is in contrast to the
research conducted by N.
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Wahyuningsih & Janah (2018), which
found that services have a negative
impact on customer satisfaction.

The research conducted by
Agiesta et al., (2021) proves that
customer satisfaction has a significant
impact on customer loyalty, in contrast
to the study conducted by A. C. M. Sari
& Lestariningsih, (2021), which found
that customer satisfaction does not
influence customer loyalty. According
to Hidayati (2023), security has a
positive effect on customer loyalty, but
according to research conducted by Fish
(2020), security does not affect
customer loyalty.

According to Wulandari, et al
(2022), transaction fees significantly
affect customer loyalty, as supported by
their research. According to Fitriani
(2016), features and services have a
significant impact on customer loyalty,
but according to research conducted by
Bagaskara (2023), features and services
do not have an impact on customer
loyalty.

Based on that background, it is
important for Bank Mandiri to gain a
deeper understanding of the factors that
can enhance customer loyalty. Through
this research, it is expected to identify
security factors, costs, and service
features that significantly influence
customer satisfaction and loyalty, so
that Bank Mandiri can enhance its
competitiveness in facing competition
in the digital era. Therefore, this
research is titled "Factors Affecting
Customer Loyalty Using Internet
Banking with Customer Satisfaction as
a Mediating Variable (Case Study of
Livin' by Mandiri Application Users)."

RESEARCH METHOD
This research uses a quantitative

approach with a causal design to
examine the relationship between
independent variables (security,
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transaction costs, and service features),
mediating variable (customer
satisfaction), and dependent variable
(customer loyalty). The qualitative
approach is a research method that
focuses on studies in natural conditions
at specific locations or on specific
events. This approach uses appropriate
steps and procedures to systematically
and thoroughly collect data (Urohmah
Shifa, 2023). This approach was chosen
because it is suitable for identifying the

influence of these variables in a
measurable and objective manner.
Type of Data

The data to be used in this

research consists of primary data and
secondary data. Primary data in the
form of interview results from
researchers with informants from PT.
Bank Mandiri (Persero) Tbk, which is
the object of the research, and obtained
from observations and the distribution
of online questionnaires. Secondary
data in the form of secondary data was
obtained from various literature sources
such as scientific journals, annual
reports, previous research articles, and
data from the official Bank Mandiri
website containing information about

the development of the Livin' by
Mandiri application usage.
Data Collection Techniques

Primary data collection was

conducted through a questionnaire
instrument distributed to users of the
Livin' by Mandiri application. This
questionnaire is designed with closed
and open-ended questions to measure
the factors influencing customer loyalty
in using internet banking, with customer
satisfaction as a mediating variable.

The collection of secondary data
was obtained through literature studies
that included scientific journals, books,
and reports related to internet banking,
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customer loyalty, and customer
satisfaction. Secondary data were also
obtained from official reports of Bank
Mandiri and other reliable sources
relevant to this research.

Data Management Method

Data processing in this study was
conducted using statistical analysis
techniques to examine the factors
influencing customer loyalty in using
internet  banking, with  customer
satisfaction as a mediating variable. The
data obtained from the questionnaire
were analyzed using descriptive and
inferential statistical methods, such as
regression analysis and mediation tests,
to understand the relationship between
the research variables.

In addition, triangulation
techniques are used to enhance the
validity and reliability of the research
results by comparing various secondary
data sources and references related to
internet banking as well as customer
loyalty and satisfaction. This research
approach emphasizes testing relevant
theories through the analysis of
empirical data from users of the Livin'
by Mandiri application.

The researchers will measure the
extent of the influence of factors such as
trust, ease of use, and service quality on
customer loyalty, considering
satisfaction as a mediating variable. The
results of this analysis will provide
insights into strategies that can be
implemented by Bank Mandiri to
enhance customer satisfaction and
loyalty in the use of internet banking.

RESULTS AND DISCUSSION

Data from the questionnaire is
outlined to describe the respondents'
profiles and the distribution of the
research variables. Based on the
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research results, respondents by age can
be seen in the table below.
Table 1. Characteristics based on

gender
Jenis Frekuensi Persentase
kelamin
Laki — laki 94 57%
Perempuan 71 43%
Total 165 100%

Source: Primary data processed, 2025
The table shows that the majority

of Livin' by Mandiri app users in this

study are men (57%, 94 respondents),

while women make up 43% (71

respondents).

Based on the results of the research,

respondents by age can be seen in the

table below.

Table 2. Characteristics based on age

Umur  Frekuensi Persentase
17 - 26 77 46,7%
27 - 36 47 28,5%
37 - 46 36 21,8%
SE tahun 5 30
eatas
Total 165 100%

Source: Primary data processed, 2025
The majority of Livin' by Mandiri
app users in this study are aged 17-26
years (46.7%, 77 respondents), followed
by the 27-36 years age group (28.5%),
37-46 years (21.8%), and 57 years and
above (3%). Based on the research
results, respondents categorized by job
type can be seen in the table below:
Table 3. Characteristics based on the
highest level of education

Pendidikan

. Frekuensi Persentase
Terakhir
SMA/Sedejarat 66 40%
Diploma/D3 22 13,3%
Sarjana/S1 73 44,2%
Magister/S2 4 2,4%
Doktor/S3 0 0%
Total 165 100%

Source: Primary data processed, 2025
The majority of Livin' by Mandiri

app users in this study have a Bachelor's

degree  (44.2%, 73 respondents),

followed by high school/equivalent

(40%), Diploma/D3 (13.3%), and
Master's degree (2.4%).
Based on the research results,

respondents categorized by job type can
be seen in the table below:
Table 4. Characteristics based on

occupation
Pekerjaan Frekuensi Persentase
Pelajar/

Mahasiswa 59 358%
Pegawai Negeri 27 16,4%
Pegawai Swasta 57 34,5%

Wirausaha 10 6,1%

Lainnya 12 7,3%
Total 165 100%

Source: Primary data processed, 2025
The majority of Livin' by Mandiri
app users in this study are
students/university students (35.8%, 59
respondents) and private employees
(34.5%). Other respondents consist of
civil servants (16.4%), entrepreneurs
(6.1%), and other professions (7.3%).
Based on the research results,
respondents categorized by job type can
be seen in the table below:
Table 5. Characteristics based on
duration of use

Lama Penggunaan Frekuensi Persentase
<1 Tahun 31 18,8%
3 Tahun 88 53,3%
4 — 6 Tahun 43 26,1%
> 7 Tahun 3 1,8%
Total 165 100%

Source: Primary data processed, 2025
The majority of Livin' by Mandiri
app users in this study have been using
it for 3 years (53.3%) and 4-6 years
(26.1%). Meanwhile, users with a
duration of less than 1 year reached
18.8% and more than 7 years at 1.8%.

Descriptive Analysis
Table 6. Respondents' Responses to
Variable X1

variabel Keamanan

x1) STS

TS N S S Total

Keamanan Sistem 19 34 38 46 28 165

Kepastian keamanan

1 3
layanan

41 68 52 165
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Menjamin keamanan

dan kerahasiaan ! 2 2475 63 165
Informasi pribadi

dijamin dan 0 3 19 70 73 165
dilindungi

Tidak akan

menyalahgunakan 1 2 19 70 73 165

informasi pribadi
pelanggan

Source: Primary data processed, 2025
Based on the respondents'
responses to the security variable (X1),
the majority agree that the Livin' by
Mandiri application system is safe and
guarantees the security of services and
the confidentiality of user data.
Respondents also stated that the
information provided is guaranteed and
protected, and not misused by the
application. Thus, overall, respondents
have a high level of trust in the security
of the Livin' by Mandiri application.
Table 7. Respondents' Responses to

Variable X2

Variabel Biaya STS TS N S SS  Total
Transaksi (X2)

Keterjangkauan 7 35 41 55 27 165
harga

Kesesuaian harga 2 4 47 72 40 165
dengan kualitas

produk

Kesesuian harga 15 31 36 50 33 165
dengan manfaat

Daya saing harga 12 37 44 42 30 165

Source: Primary data processed, 2025
Berdasarkan tanggapan responden
regarding the transaction cost variable
(X2), the majority agree that the Livin'
by Mandiri application offers system
security and certainty in transaction
services. Respondents also tend to agree
with the security guarantees and
information  protection  within  the
application. This shows that users have
confidence in the transaction fee aspects

applied by the Livin' by Mandiri
application.
Table 8. Respondents’ Responses

to Variable X3

Variabel Fitur dan

Layanan (X3) STS TS N S SS  Total
Kelengkapan fasilita 1 2 2% 76 60 165
s transaksi

Kesesuaian fasilitas

dengan kebutuhan 0 2 % 76 62 165
Keamanan fasilitas 5 21 46 57 36 165

dari virus komputer

Biaya penggunaan

fasilitas 2 1

32 81 49 165

Ketersediaan fitur
khusus pada internet 0 5
banking

25 65 70 165

Source: Primary data processed, 2025
Based on the respondents'
feedback on the feature and service
variable (X3), the majority of users
agree that the Livin' by Mandiri
application provides comprehensive
transaction facilities that meet their
needs. In addition, respondents also
assessed that this application guarantees
the security of facilities from computer
viruses and offers reasonable usage
fees. The availability of special features
in the application also received positive
support from the majority of
respondents. This indicates that the
features and services provided by Livin'
by Mandiri have met the expectations of
its users.
Table 9. Respondents' Responses to

Variable Y1

Variabel
Kepuasan STS TS N S SS  Total
Nasabah (Y1)
Bukti fisik 0 3 23 78 61 165
Keandalan 1 4 24 77 59 165
Daya tanggap 1 5 26 72 61 165
Jaminan 1 5 26 74 59 165
Empati 1 4 27 76 57 165
Source: Primary data processed, 2025

Based on the respondents'

responses to the security variable (X1),
the majority of users agree that the
Livin' by Mandiri application has
trustworthy physical evidence and
reliability in its use. In addition,
respondents also rated that this
application is responsive in addressing
user needs and provides good security
guarantees. The aspect of empathy in
the application's service also received a
positive response, indicating that Livin'
by Mandiri is considered capable of
meeting its users' expectations in terms
of security.

Table 10. Respondents’ Responses to

Variable Y2

Variabel Loyalitas STS TS N S SS  Total
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Nasabah (Y2)

Merasa puas terhadap

manfaat produk ! 8 romoer 165
Memilih setia dalam P 4 69 59 165
menggunakan produk

Memilih tetap

memprioritaskan 0 2 42 62 59 165

produk dan layanan

Source: Primary data processed, 2025
Based on the respondents'
feedback on the Customer Loyalty
variable (Y2), the majority of users
agree that the Livin' by Mandiri
application has a good security system.
In addition, the assurance of service
security and the guarantee of user data
confidentiality also received positive
responses, indicating that user trust in
this application is quite high. This
indicates that security aspects play an
important role in building customer
loyalty towards Livin' by Mandiri.

Reliability Test
Table 11. Reliability Test

Nilai Nilai
Variabel Cronbach Standarisasi Keterangan
Alpha
Keamanan (X1) 761 0,6 Reliabel
Biaya Transaksi .
xX2) 690 0,6 Reliabel
Fitur Layanan .
(x3) 693 0,6 Reliabel
Kepuasan .
Nasabah (Y1) 833 0,6 Reliabel
Loyalitas 792 06 Reliabel

Nasabah (Y2)

Source: Primary data processed, 2025

Based on the table above, it can
be concluded that all indicators of each
research variable have a Cronbach’s
Alpha value above 0.60. This indicates
that all variables in this study meet the
reliability criteria, so the instruments
used can be considered consistent and
reliable for measuring the variables
being studied.

Validity Test

Validity tests are used to assess
the accuracy of a measuring instrument
in measuring the intended construct. A
survey is considered valid if each
question item included can be used to
clarify and identify what can be
measured by the survey. In this study,
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the degrees of freedom (df) were

calculated using the formula df = n - 2,

with n = 165, resulting in df = 163 and a

critical r table value of 0.1528.

The criteria for testing validity are as

follows:

1. If the calculated r value > 0.1528,
then the question or variable is
declared valid.

2. If the calculated r value < 0.1528,
then the question or variable is
declared invalid.

The results of the validity test
calculations for each variable are
presented in the following validity test
table.

Table 12. Validity Test

Indikator R hitung R Table Keterangan
Keamanan (X1)
X1.1 0,309 0,1528 Valid
X1.2 0,630 0,1528 Valid
X1.3 0,672 0,1528 Valid
X1.4 0,690 0,1528 Valid
X1.5 0,688 0,1528 Valid
Biaya Transaksi (X2)
X2.1 0,760 0,1528 Valid
X2.2 0,488 0,1528 Valid
X2.3 0,800 0,1528 Valid
X2.4 0,789 0,1528 Valid
Fitur Layanan (X3)
X3.1 0,756 0,1528 Valid
X3.2 0,730 0,1528 Valid
X3.3 0,515 0,1528 Valid
X3.4 0,684 0,1528 Valid
X3.5 0,754 0,1528 Valid
Kepuasan Nasabah (Y1)
Y1.1 0,769 0,1528 Valid
Y1.2 0,751 0,1528 Valid
Y1.3 0,742 0,1528 Valid
Y14 0,777 0,1528 Valid
Y15 0,835 0,1528 Valid
Loyalitas Nasabah (Y2)
Y2.1 0,809 0,1528 Valid
Y2.2 0,867 0,1528 Valid
Y23 0,845 0,1528 Valid

Based on the table, all indicators
have a calculated r value > 0.1528, so
the questionnaire is declared valid and
can be used as a research instrument.

Normality Test

The normality test is conducted to
examine whether the residuals in the
regression are normally distributed. The



2025. COSTING: Journal of Economic, Business and Accounting 8(5):2206-2221

testing was conducted using the Normal
P-P  Plot and the One-Sample
Kolmogorov-Smirnov Test. Data is said
to be normal if the Kolmogorov-
Smirnov significance value > 0.05, the
histogram distribution forms a bell
shape, and the plot distribution on the P-
P Plot follows the diagonal line. On the
other hand, if the plot forms a random
pattern, the data is considered non-
normal.

One-Sample Kolmogorov Smirnov
Test

AR
Besidyal,

N 165
Normal parameerse:. Mgan, 0000000

Std. Deviation. 41448660
Most Extreme Differences Absolute, 054

Positive, 054

MNegative, -052
Tast Statistic, 054
Asymp. Sig, (2-tailed) 20054
Mante Carlo §ig, (2-tailed) sig, 6948

99% Confidenge Interval lowerBound 682
UpperBownd 706

a. Test disfribution js Normal.

b. Caleulated from data.

. illisfors Significance Corrsssion.

dThis s a lower bound of the true significance.

e- Based an 10000 sampled tables with.starting seed 2000000.

Figure 2. One-Sample Kolmogorov-
Smirnov Test

Unstandardized
Besidual,
N 165
Normal Parameterss2, Mean, .0000000
Std. Deviation. 47182498
MostBemeDiffocnoes Abslule 62
positive, 054
Negative, -062
Test Statistis, 062
Asymp. Sig (2-tailed) 2004
Mante Carlo Sig, (2-tailed) Sig, 536°
99% Confidence Interval Lower Bound 523
Upperfound 549
a. Test distribution.is Normal.
b. Galulated from, data.
¢ iligfrs SB0Ifanca Corasan.
d. This ks 2 lowechound.of the true slenticance:
e. Based n 10000 sampled tables with starting seed 299883525
Sumber; Data primer yang diglah, 2025
Figure 3. One-Sample Kolmogorov-

Smirnov Test

Based on the above test, it can be
concluded that the Kolmogorov-
Smirnov significance values, assisted by
Monte Carlo calculations, are 0.694 for
equation 1 and 0.536 for equation 2,
which means it can be concluded that
since they are greater than 0.05, the data
above is normally distributed.

Uji Normalitas Histogram

Histogram
D Variable:

Frequency
B

ession Standardized Residual

Figure 4. Hlstogram persamaan 1

Histogram
P Variable: L

Frequency

Regression

Figure 5. Hlstogram persamaan 2
Source: Primary data processed, 2025
In the normality test, the
histogram shows a normally distributed
pattern, resembling a bell curve in both
equations.

Normal P-P Plot Graph Test

Normal P-P Plot of Regression Standardized Residual
Dependent Variable: Loyalitasnasabah
o

X

0.

o —~
o Z

Expected Cum Prob

0.0 0z 0.4 0. o8 1.0

Observed Cum Prob

Figure 6. P-P Plot graph of equation 1

Mormal P-P Plot of Regression Standardized Residual
Dependent Variable: Kepuasannasabah
a

o8

o8

Expected Cum Prob
H

i

oo
b0 oz as os T

Observed Cum Prob

Sumber; Data primer vang diolah, 2025
Figure 7. P-P Plot graph of equation 2
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In the normality test P-plot image,
the point distribution aligns with the
line, indicating that both equations can
be concluded to be normally distributed.

Heteroscedasticity Test

The heteroscedasticity test
examines the inequality of residual
variance in linear regression and is met
if the significance value of the
independent variable > 0.05 against
Abs-Residual.

Cesfficiants?
Standardized,
L dized, C i (o il

Model B Std. Error Beta t sig,
1 (Gonstant) .810 177 4.583 .000

Keamanan -.025 .051 -.047 -.498 619

Blayatransaksi  -.049 .028 -.143 -1.747 .082

Fiturlayanan. -.055 .044 -117 -1.238 217
a. Dependgnt Variable; ABS_RES1

Scatterplot

Dependent Variable: ABS_RES1

Regression Studentized Residual
*

Regression Standardized Predicted Value

Figure 8. Heteroscedasticity of

equation 1
The calculation results show that
security dominates customer

satisfaction, with all variables having a
significance of > 0.05, thus no

heteroscedasticity occurs.

Coefficients?

Model 8 Std.Error  Beta t sig,
1 (Ganstant) 481 1202 2.384 018
Keamanan -011 061 -.018 -179 858

i i -.100 032 -.268 3135 002
Fiturlayanan, 075 061 .142 1238 217

-.008 055 -.016 142 887

Scatterplot
Dependent Variable: ABS_RES2

Regression Studentized Residual

Regression Standardized Predicted Value

Figure 9. Heteroscedasticity of
equation 11
Source: Primary data processed, 2025

The calculation results show that
service  quality  dominates  user
satisfaction, with all variables having a
significance of > 0.05, thus no
heteroscedasticity occurs.

Multicollinearity Test

According to Ghozali Siregar
(2023), multicollinearity can be tested
with the tolerance value and Variance
Inflation Factor (VIF). If VIF < 10 and
tolerance > 0.10, then multicollinearity
does not occur. Conversely, if VIF > 10
and tolerance < 0.10, then the data
experiences multicollinearity.

Cesffisients?
Standardized.
Unstandardized Cogfficlents Cosfficiants Sallingarity Statistics
Model B std. Error Beta Sig Tolerange VIF
1 (Genstant) 315 287 1099 273
Keamanan 346 083 274 4.185 000 .647 1.546
transaksi -.020 045 -026 -441 660  .803 1.246
i 623 072 566 8.694 000 .655 1.527

B
2. Dependent Variable: Kgpuasannasabah

Figure 12. Multicollinearity Test
Equation |

Cosfliciants:
Unstandardized Standardized
Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance  VIF
1 (Constant) -.063 .288 -.217 828
Keamanan, .302 .087 222 3.467 001 .583 1714
Biayatransaksi -022 046 -.026 -476 635 .802 1.247
FEiturlayanan. 200 .087 .169 2304 023 446 2.243
-548 073 509 6.950 -000 447 2.237

a. Dependent Variable: Loyalitasnasabah,

Figure 13. Multicollinearity Test
Equation 11

The test results on equations 1 and
2 show no multicollinearity, as all
independent variables have a VIF value
< 10 and tolerance > 0.10. Thus, there is
no multicollinearity  between the
independent  variables and  the
dependent variable.

Simultaneous Test (F Test)

According to Imam Ghozali in K.
Krisnando (2020), the F test determines
the simultaneous effect of independent
variables on the dependent variable. If F
calculated > F table and significance <
0.05, then the independent variable has
a significant effect. On the other hand,
if the calculated F < table F and
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significance > 0.05, then there is no
significant effect.

Model
1 Regression,
Residual 28.175
Total 63.041
a. Dependent Mariable: Kepuasannasabah
b. Predictors: Biayatransaksi,

sumofsquares  df
34.866 3

Mean Square F Sig
11.622 66.412 .0000
175

161
164

Figure 14. Simultaneous equation test
1

Source: Primary data processed, 2025
The test results show that service

features, transaction costs, and security

significantly affect customer

satisfaction, with an F value of 66.412

and a significance of 0.000 < 0.05.

Madel
1 Begression,

sum of squares  df
45,132 4
28,043
73.176

a. Dependent Variable: Loyalitasnasabah,

b. pradictors: (Goustant), i Keamanan,

Figure 15. Simultaneous equation test
1
Source: Primary data processed, 2025

Meansquare sig
11.283 64375 000"
175

Residyal
Total

The test results show that
customer satisfaction, transaction costs,
security, and  service  features

significantly influence customer loyalty,
with an F value of 64.375 and a
significance of 0.000 < 0.05.

Partial Statistical Test (t-test)

The t-test is used to examine the
influence of each independent variable
(security, transaction costs, and service
features) on customer satisfaction (Y1)
in equation 1, as well as on customer
loyalty (Y2) in equation 2. The testing
was conducted at a significance level of
0.05. If the significance value t > 0.05,
then there is no significant effect,
whereas if < 0.05, there is a significant
effect of the independent variable on the
dependent variable.

Unstandardized Coefficients Standardized
Coefficients

Beta t
1.099
4.185
-441
8.694

Model B

1 (Constant) 315
Keamanan.
Biayatransaksi
Eiturlayanan

Std. Error
287

sig.
273
.000
660
000

.274
-.026
566

623 072

Figure 16. Partial statistical test of
equation 1
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Coefficients

Beta t
-.217
3.467
-478
2.304
6.950

Model B
1 (Constant) -.063
Keamanan -302
Biayatransaksi -022
Fiturlayanan. -200
bah 548
3. Dependent Variable: Loyalitasnasabah,

Figure 17. Partial statistical test of
equation 11
The results of the hypothesis
testing show that the variables of
security and service features have a

Std. Error
288
.087
.046
087
079

Sig.
228
.001
635
023
.000

222
-.0286
169
508

significant  impact on  customer
satisfaction, while transaction costs do
not have a significant impact.

Additionally, security, service features,
and customer satisfaction also have a
significant impact on customer loyalty,
while transaction costs do not have a
meaningful effect. This indicates that
customer satisfaction and loyalty are
more influenced by security factors and
service quality compared to transaction
costs.

Coefficient of Determination Test

The coefficient of determination
test measures the extent to which the
model can explain the dependent
variable. The value of R2 < 0.6 indicates
that the independent variables do not
sufficiently explain the dependent
variable, while a value close to 1
indicates that the independent variables
provide almost all the information
needed to predict the dependent
variable.

Square
045

Estimate
41833

Model R
1 J44°

R Square
053

b. Dependent Variable: Kepuasannasabah

Figure 18. Test the coefficient of
determination for equation 1

Square
607

Estimate
-41865

Model R
1 .785%

R Square
617

Figure 19 Test the coefficient of
determination for equation 11
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The analysis results show that in
equation 1, the variables of security,
transaction costs, and service features
contribute 54.5% to the satisfaction of
Livin' by Mandiri customers, while
45.5% is influenced by other factors. In
equation 2, these variables together with
customer satisfaction contribute 60.7%
to customer loyalty, with 39.3%
influenced by other variables.

Regression Model Equation 1

Cosfticients,

Unstandardized Coefficients Standardized
Coefficients

Beta t
1.089
4,185
-441
8.694

Model B
1 (Constant) 315
Keamanan, 346

Biayatransaksi -020
Eiturlayanan 623

Std. Error
.287
.083
.045
072

Sig.

273
.000
.660
.000

274
-026
366

Figure 20. Regression model equation
1

Based on the equation model above, the

following equation is obtained:

Z =0,315+ 0,346 + - 0,020 + 0,623 + el

The regression constant value of
0.315 indicates that if all independent
variables (security, transaction costs,
and service features) are valued at zero,
customer satisfaction has a baseline
value of 0.315. The security variable
has a positive regression coefficient of
0.346, which means that an increase of
one unit in this variable will increase

customer  satisfaction by  0.346,
assuming other variables remain
constant. Meanwhile, the transaction

cost variable has a negative coefficient
of -0.020, so a decrease of one unit in
this variable will increase customer
satisfaction by 0.020. Meanwhile, the
service feature variable has a positive
coefficient of 0.623, which means that
an increase of one unit in this variable
will increase customer satisfaction by
0.623, assuming other variables remain
unchanged.
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Standardized
Coefficients

Unstandardized
Coefficients
std.
Model B Error
1 (Constant) -.063
Keamanan
Biayatransaksi
Fiturlayanan.

Beta t

-.217
3.467
-476
2.304
6.950

sig.
828
001
635
023
.000

.288
.087
.046
.087
079

222
-.026
169
ah 548 .509
Variable: | i

a. Dep

Figure 21. Regression model equation
11

Based on the equation model above, the

following equation is obtained:

Y =-0,063 + 0,302 +- 0,022 + 0,200 + 0,548 + €2

The regression constant value of -
0.063 indicates that if all independent
variables (security, transaction costs,
service  features, and  customer
satisfaction) are valued at zero, then
customer loyalty will be valued at -
0.063. The security variable has a
positive regression coefficient of 0.302,
which means an increase in this variable
will increase customer loyalty by 0.302.
Meanwhile, transaction costs have a
negative coefficient of -0.022, so a
decrease of one unit in this variable will
increase customer loyalty by 0.022. The
service feature variable has a positive
coefficient of 0.200, indicating that an
increase in this variable will enhance
customer loyalty by 0.200.
Additionally, customer satisfaction also
has a positive impact with a regression
coefficient of 0.548, which means that
the higher the customer satisfaction, the
higher their loyalty.

Route Diagram

X1

0,302

0,100

e=0,668

o {Y}

0,341

e=0,619
0,548
]

0,200

X2

X3

0,022

Figure 22. Route Diagram

The security variable (X1) has an
influence on customer loyalty of 0.302
and on customer satisfaction of 0.190.
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In addition, the error value (e1) for
customer satisfaction is 0.668, while the
error value (e2) for customer loyalty is
0.619.

The transaction cost variable (X2)
has an impact on customer loyalty of -
0.022 and on customer satisfaction of -
0.011. Additionally, the error value (e:)
for customer satisfaction is 0.668, while
the error value (ez) for customer loyalty
is 0.619.

The service feature variable (X3)
has an influence on customer loyalty of
0.200 and on customer satisfaction of
0.341. Additionally, the error value (e:)
for customer satisfaction is 0.668, while
the error value (e2) for customer loyalty
is 0.619.

The customer satisfaction variable
(Y2) has an effect on customer loyalty
of 0.054, with an error value (ei) on
customer satisfaction of 0.668 and an
error value (e2) on customer loyalty of
0.619.

Sobel Test

The ability of the mediating
variable as a mediator in a relationship
is tested using the Sobel Test. Decisions
are made based on the t-statistic value,
where if the t-statistic < 1.97, the
relationship between the independent
and dependent variables is difficult to
control, whereas if the t-statistic > 1.97,
the relationship is easier to control.

Table 13. Sobat Test

Variabel thitung tTable Keterangan
X1l —->Y1l—> 3573 > 1,97 Mampu
Y2 memediasi
X2 —-Yl— -0443 < 1,97 Tidak
Y2 mampu
memediasi
X3 —->Y1l—> 5412 > 1,97 Mampu
Y2 memediasi

Discussion of Research Results

The research results show that
security and service features have a
significant  impact on  customer
satisfaction ~ and  loyalty,  while
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transaction costs do not have a
significant impact. Good security
increases customer satisfaction (p
0.000; t = 4.185) and customer loyalty
(p = 0.001; t = 3.467), with satisfaction
acting as a mediator that strengthens
this influence (t = 3.573 > 1.97). Service
features also play an important role in
increasing customer satisfaction (p =
0.000; t = 8.694) and customer loyalty
(p = 0.023; t = 2.304), and have proven
to be a mediator in the relationship
between satisfaction and loyalty (t =
5412 > 1.97). On the contrary,
transaction fees do not affect customer
satisfaction (p = 0.660; t = -0.441) or
customer loyalty (p = 0.635; t = -0.476),
and do not act as a mediator (t = -0.443
< 1.97). These findings confirm that
customer satisfaction (p = 0.000; t =
6.950) is the main factor in building
loyalty, with security aspects and
service features as key elements that
need to be improved to maintain the
loyalty of Livin' by Mandiri users.

CONCLUSION
Conclusion

This research analyzes the
influence of security, transaction costs,
and service features on customer loyalty
with  customer satisfaction as a
mediating variable in the Livin by
Mandiri  application. The research
results show that security and service
features have a positive and significant
impact on customer satisfaction and
loyalty, while transaction costs do not
significantly affect either. Customer
satisfaction has proven to be a mediator
that strengthens the relationship
between security and service features
towards loyalty, but this does not apply
to transaction costs. These findings
confirm that to enhance loyalty,
companies need to focus on improving
security and service features rather than
just adjusting transaction costs.
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Suggestion

Based on the conclusion, there are
several recommendations for Bank
Mandiri and the public. Bank Mandiri is
advised to strengthen the security of the
Livin' by Mandiri application through
data protection and dual authentication
to enhance customer trust. In addition,
the development of innovative features
and the evaluation of transaction costs
to remain competitive need to be carried
out to enhance user comfort and loyalty.
For the public, it is recommended to
utilize the service features optimally to
support more efficient transactions.
Meanwhile, further research can expand
the scope to other digital banking
applications and combine qualitative
methods to understand the
psychological and emotional aspects
that influence customer satisfaction and
loyalty.
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