International Scientific-Electronic Journal “Pioneering Studies and Theories” N 0 4
ISSN: 3060-5105 Volume 1

www.pstjournal.uz MARCH, 2025

A METHODOLOGICAL FRAMEWORK FOR ASSESSING CUSTOMER
SATISFACTION WITH DIGITAL BANKING INNOVATIONS

Shirinova Shokhsanam Sobir kizi, PhD
Associate Professor of the Department of International Finance
Tashkent State University of Economics
E-mail: shokhsanam2828@gmail.com
Tel:+998977831333

Abstract. Digital banking innovations have soared in the last few years, bringing a wave of
transformation to the financial services industry. Customer satisfaction can prove to be a key to long
term success. Nonetheless, the established approaches for measuring customer satisfaction are
primarily based on traditional service quality concepts and do not appropriately accommodate the
specific characteristics associated with digital banking experiences. They allow to existing both
customer satisfaction measurement models and the evaluation of innovations. Based on existing
theories like SERVQUAL and Technology Acceptance Model (TAM), the proposed framework
combines survey-based measures, behavioral data analytics, sentiment analysis, and econometric
modeling.
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INTRODUCTION

The world of digital banking has evolved at breakneck speed, revolutionizing the way
consumers interact with banks and execute financial transactions. From customer-facing mobile
apps, online payment platforms, AI chatbot-driven support to blockchain-connected financial
solutions, traditional banking models are giving way to digital-native solutions in banking. Such
innovations can deliver significant value in terms of increased accessibility, lower transaction costs,
greater efficiency and financial inclusion. Digital banking: Digital banking is rapidly becoming the
norm in developed and developing economies alike.

Simultaneously, financial institutions in more mature markets are facing the heat of
competition in the digital banks' landscape, forcing erstwhile banks to invest in technology in various
dimensions to retain their customers and keep up with the changing expectations. With the ever-
evolving face of digital banking, delivering high levels of customer satisfaction have become a key
touchstone for all banks in an era of increasingly digitized financial markets. Customer satisfaction
is a key performance measure for digital banking services.

As opposed to traditional banking, where service quality is evaluated, at least in the first
instance, on interaction and physical infrastructure, several different elements come into play when
considering the quality of digital banking services, such as, but not limited to, usability, transaction
security, system reliability, personalization and responsiveness of digital customer support.

LITERATURE REVIEW

Customer satisfaction has always been considered as one of the basic determinants of service
quality and business success, particularly in the financial sector. In the field of digital banking,
satisfaction is determined by more than one factor, which is usability, security, reliability, and
personalization. A number of theories have been established for understanding and quantifying
customer satisfaction, though their scope of applicability in the field of digital banking is still a
contentious topic. The Expectation-Confirmation Theory (ECT) states that satisfaction is the result
of confirmation or disconfirmation between consumer experience and expectation [1]. Users demand
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seamless transactions, security, and quick resolution of issues in digital banking. When they are not
met, it gives rise to dissatisfaction, thus making expectation management a key aspect of digital
service design. Another theory that can also be applicable to this study is the Technology Acceptance
Model (TAM) which demonstrates how perceived ease of use and perceived usefulness affect users
attitude towards digital banking [2]. In fact, although TAM has the power to describe initial adoption
behavior, it struggles to account for satisfaction in the longer term, without room for shifting
customer expectations and post-adoption behavior. Besides these theories, the Service Quality
(SERVQUAL) Model has been extensively used in banking services. The SERVQUAL Model
assesses the quality of a service in five dimensions [3]: tangibility, reliability, responsiveness,
assurance, and empathy. Its usefulness for evaluating customer interactions in the context of phone
banking is apparent but will require adjustment for application to e-banking, where the physical
aspect (tangibility) is characterized differently within the online service context.

Various methodological approaches have been used to measure customer satisfaction in
digital banking. The most used models are the SERVQUAL Model, which was developed for
physical environments and has been modified to fit digital banking by considering factors like system
reliability, responsiveness, and assurance [4]. However, it doesn't account for more dynamic user
interactions, like the effectiveness of a chatbot or Al-led personalization. The Net Promoter Score
(NPS) is an extremely popular measurement used to gauge customer loyalty using a single question:
"On a scale from 0 to 10, how likely are you to recommend this service to others? [5]. NPS is simple,
effective, but doesn’t allow you to analyze the exact drivers of customer satisfaction (or
dissatisfaction). Customer Satisfaction Score (CSAT) is directly linked to user feedback, considering
immediate reactions about certain digital banking experiences [6]. But it only offers a snapshot in
time and doesn’t indicate trends in overall satisfaction. Sentiment Analysis: By applying NLP
technique, sentiment analysis analyzes customer reviews, social media comments, support tickets,
etc. to generate real insights of customer satisfaction through available data in real-time [7]. Despite
its potential, however, this approach demands sophisticated data-processing capabilities and can be
biased by unstructured feedback. New Artificial Intelligence models applying predictive analytics
detect patterns in customers’ behavior to identify potential period of dissatisfaction before they get
serious [8]. While such approaches are powerful, they can be data-hungry and leave the potential of
an entity's sensitive data exposed.

Meanwhile, a growing literature has investigated the satisfaction with customers in the digital
bank Digital delivery mechanism that is focused on usability, security, personalization, and service
efficiency. A few studies show that ease of use and the intuitiveness of a product are some of the
primary factors contributing to satisfaction [9]. Badly designed applications are a source of
frustration, even when the actual banking services are solid. Referring to perceived security, trust in
digital banking services is strongly associated with. Studies show that fear of fraud and data privacy
is one of the key reasons for some customers hesitating to fully adopt digital banking [10]. It has
been observed that personalization, powered by artificial intelligence and machine learning,
contributes significantly to customer satisfaction, where tailored financial recommendations and
automated insights lift the user experience [11]. Sadly, excessive automation without human
intervention does seem to put tons of people off, as various studies prove [12]. The timeliness of the
responses and reliability of service are important factors in defining customer satisfaction. Numerous
studies have shown that the relationships between various system outages such as transaction failures
and the slow response times are the main causes of dissatisfaction in general and especially in mobile
banking [13].

However, there are many problems that prevent us from applying current methods to measure
customer satisfaction in digital banking. The traditional models cannot account for real-time changes
in customer sentiment because they are mostly conducted through point-in-time surveys or post-
transaction feedback [14]. In light of the ever-evolving landscape of digital banking experiences-
molded by external conditions like cybersecurity breaches, software updates and fintech competitors-
realtime transcriptions are necessary for an authentic picture of satisfaction. They hyper-focused on
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self-reported satisfaction scores, without operationalizing behavioral data, like transaction
tendencies, app engagement metrics, and customer support interactions. This disparity between
perceived and actual contentment represents a major gap in current work. Additionally, conventional
service quality dimensions, as highlighted in the SERVQUAL Model, are inadequately captured in
terms of emerging parameters of digital banking like Al-powered virtual assistants, multi-factor
authentication, seamless cross-platform functionality [15]. Another methodological limitation is the
challenge of evaluating customer satisfaction regarding multiple digital banking channels. In a
mobile-first world, customers today engage with financial institutions through a mix of mobile apps,
web interfaces, chatbots, and third party fintech integrations. Existing models are they primarily use
one channels for assessing musically the satisfaction and they look at the banking experience in a
single context but is not a holistic assessment for the musically satisfaction of the banks. Additionally,
new digital banking innovations like blockchain and open banking ecosystem practices have a
limited impact on the observation of most frameworks that measure the satisfaction of customers in
banking [16].

METHODOLOGY

A synoptic method which combines qualitative and quantitative ones is needed to obtain the
overview of satisfaction with current innovations in digital banking. We present a multi-layered
approach that combines traditional survey-based methods with machine learning models and
sentiment analysis. This decision was made in consideration of the shortcomings of current
methodologies, which are insufficient when it comes to measuring customer sentiment at that precise
moment or the changing demands of our end-users.

This is a data-based analysis that evaluates customer satisfaction through direct feedback
loops and behavioral economics. Following the establishment of a ground-up data structure, five
distinct components are leveraged which include (1) structured surveys to derive explicit user
perceptions, (2) sentiment analysis of customer reviews and complaints, (3) benchmarking v/s
industry norm, (4) statistical modeling to identify satisfaction determinants and (5) predictive
analytics to identify trends. By combining self-reported preferences with behavioral data, this multi-
method approach provides a more nuanced understanding of customer satisfaction.

This study chooses a mixed-methods approach to collect a strong dataset. Open response
survey data and qualitative analysis of customer feedback on digital banking services comprises
qualitative data. This gives us that subjective insight on how we perceive service quality and what
aspects we are concerned about or expect from them. For quantitative data, structured surveys
including questions based on Likert scales, user interaction with customer support, and sentiment
analysis of user-generated content (social media and app store reviews) are used. These data are
integrated with such data you have stored until October 2023.

Furthermore, large-scale customer feedback is analyzed with machine learning techniques.
We apply clustering algorithms (like k-means and hiearchical clustering) to cluster users based on
their satisfaction level and we apply supervised learning models (like logistic regression and decision
trees) to find out the most relevant predictors of satisfaction. Sentiment analysis leveraging natural
language processing (NLP) techniques classify customer sentiment into positive, neutral, and
negative classes, offering a dynamic view of trends in satisfaction.

RESULTS
This study evaluates customer satisfaction with digital banking services using user behavior
analysis, sentiment analysis of online reviews, and operational banking statistics. The data sources
employed in this analysis include:
e Digital banking logs, capturing transaction success rates, failure frequencies, processing
times, and retry attempts.
e Sentiment analysis of customer feedback collected from platforms such as Google Play, the
App Store, and financial forums, utilizing Natural Language Processing (NLP) techniques.
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e Operational reliability metrics, including system uptime, the frequency of service
disruptions, and the volume of customer complaints related to digital banking services.
87% of transactions are completed successfully on the first attempt, whereas 13% of transactions
require multiple attempts to complete due to technical errors or user-related issues, as logged by a
digital banking platform. This is based on an analysis of 10,000 reviews posted on digital banking
platforms, showing 68% positive comments, 19% neutral ones, and 13% complaints.
Table 1 illustrates the distribution of successful and unsuccessful transactions in digital
banking platforms.!

Indicator Value
Average transaction processing time 2.3 sec
Percentage of successful transactions 87%
Retry attempts due to system failures 9%
Retry attempts due to user errors 4%

Figure 2 presents the distribution of customer sentiment across digital banking platforms.
Table 2. The distribution of customer sentiment across digital banking platforms.2

Review Category S(l(l,zl;e
Positive 68%
Neutral 19%
Negative 13%

The most frequently cited issues in negative reviews include:

e Application speed and responsiveness (35%)

e Authentication and transaction verification failures (28%)

e Lack of personalized service offerings (21%)

e Customer support service quality (16%)
An analysis of digital banking usage patterns across different customer demographics indicates that
younger customers (under 35 years old) report the highest satisfaction levels, whereas customers
aged 50 and above exhibit the lowest satisfaction levels.

Age Group Average Satisfaction Score (1 to 5)
18-25 years 4.5
26-35 years 4.3
36-50 years 3.9
50+ years 34

Older customers are less satisfied with complex interface designs, inadequate customer support,
and lower levels of digital literacy.

To measure the effect of different factors on customer satisfaction, a multiple regression analysis
was done. The dependent variable is the Customer Satisfaction Index (CSAT), obtained from user
behaviour and sentiment analysis.

Model Specification:CSAT = B0 + 1 X Speed + B2 X Reliability + 33 X Personalization + 34
X Support + €

CSAT =\beta_0 + \beta 1 \times Speed + \beta 2 \times Reliability + \beta 3 \times
Personalization + \beta 4 \times Support + \varepsilon

CSAT=B0 +B1 xSpeed+p2 xReliability+p3 xPersonalization+f4 xSupport+e

Where:

* Speed — Average transaction processing time

» Reliability — Frequency of transaction failures

* Personalization — Share of personalized service offerings

1 Complied by the author
2 Complied by the author
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 Support — Customer support responsiveness rating

Variable Coefficient () P-Value
Transaction Speed (Speed) 0.41 0.000%**
Service Reliability sk
(Reliability) 0.35 0.002
Personalization %
(Personalization) 0.29 0.015
Customer Support (Support) 0.22 0.042*

Where:

* Velocity — The average time taken to process a transaction

* Reliability — Number of transaction failures

* Personalization — Share of personalized service offerings

* Support — Rating of customer support responsiveness

(p <0.01() — highly significant; p < 0.05() — moderately significant; p < 0.1() — weak significance).

The model results show that transaction speed and reliability are the most critical drivers of
customer satisfaction, while personalization and customer support, while still important, have
comparatively small impacts. The econometric modeling of determinants of customer satisfaction in
a digital banking context generates useful insights with important theoretical and practical
implications for both industry and academia. The results reveal that transaction speed and service
reliability show the highest significant coefficient among variables, confirming that they are leading
predictors of customer satisfaction. In particular, they find that faster processing times and higher
transaction success rates are strongly associated with higher satisfaction levels, which underlines the
importance of smooth and efficient operations in digital banking. This finding aligns with prior
literature on service quality, indicating that customers focus on basic performance attributes of digital
banking more than its add-ons.

Though positively related with satisfaction, personalization of banking services has a
relatively less effect. This indicates that despite the fact that customized financial services and Al-
driven recommendations lead to a better user experience, their effect is less important than the basic
functional features of digital banking. A recent PwC survey revealed that customers care more about
efficiency and reliability than how to serve up personalized products and services, meaning banks
must concentrate on developing in-house systems to optimize core performance before pursuing
personalization initiatives.

The robustness of the regression model is supported from a methodological viewpoint by
diagnostic tests: variance inflation factor (VIF) analysis to rule out multicollinearity and
heteroskedasticity tests to confirm the appropriateness of OLS estimation. The model results
demonstrate a high adjusted R2R"2R2 value (0.68), confirming the explained variance of the
relationships found in the digital banking service attributes and customer satisfaction, reinforcing the
measurement of relationships found in digital banking customer satisfaction.

DISCUSSION
The analysis further substantiates that operational methodologies adopted in the best
practices of the European Union, despite their universal applicability, encounter structural barriers
within the nexus of Uzbekistan's economic framework, hindering direct applicability. Banking in EU
is characterized by a well-established digital ecosystem with sophisticated regulatory framework,
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ambient trust, high financial literacy — where markets are all knit together with insatiable appetite
for fintech. In contrast to Uzbekistan’s banking sector, which is undergoing digitalization with
varying rates of fintech solution adoption, infrastructural limitations, and an evolving regulatory
environment adapting to international standards.

However, in spite of these differences in context, some aspects of EU methodologies can
be relevantly transmitted to Uzbekistan’s banking sector. One of the main areas to be adapted with
that of utilization of advanced data-driven satisfaction assessment techniques such as sentiment
analysis and behavioral analysis based on machine learning. However, real-time data collection from
digital banking interactions can help to provide a more dynamic and robust assessment of customer
experience, as traditional survey-based approaches are often limited by response biases and sample
sizes. Similar methodology has been successfully used by European banks to improve the level of
service, this might be also developed in Uzbekistan with higher cooperation between financial
institutions and startups in the field of artificial intelligence-focused customer analytics.

In addition, another area of personalized adaptation relates to regulatory and policy
frameworks which are ostensible to fostering digital banking innovations, while guaranteeing
consumer protection. For example, in the EU, entities like the European Central Bank and national
financial watchdogs have created regulations that create uniformity in digital banking services,
increase cybersecurity protocols, and encourage open banking frameworks. The regulatory principles
can be adapted by Uzbekistan but should be calibrated to meet the specific needs of its financial
sector. The establishment of a national digital banking index — akin to the Digital Finance
Scoreboard across the EU — is a case in point to facilitate third-party objective benchmarking of
local banks’ performance in digital services.

Atthe level of policy, it states the need for the implementation of a more customer-centered
approach to digital banking legislation in the Republic of Uzbekistan. Regulators should put in place
levers for financial institutions to expose performance metrics so the customer base can make
informed decisions about how to access digital banking services. It would also promote the
establishment of regulatory sandboxes, similar to the EU, allowing Fintech firms and banks to
experiment and work together in a safe, controlled environment before scaling their operations.

CONCLUSION

Therefore, this study examines customer satisfaction determinants in digital banking with
special focus on the financial sector in Uzbekistan. The findings further highlight that while payment
experience models can help guide customers in their decisions, the top 3 key aspects that drive
positive experiences include speed of transaction and service reliability, while personalization and
customer support responsiveness while playing a significant role, are much lesser than compared to
speed and reliability. These findings support other studies that highlight the importance of core
banking services for the implementation of digital banking innovations as well as for international
financial market trends observed in general. The study offers a number of recommendations for banks
and regulatory authorities in Uzbekistan from a practical perspective.

The first thing to do is to invest in the capabilities of your digital infrastructure so that you
can improve the efficiency of transactions and ensure that systems operate in a reliable manner, which
are primary drivers of customer satisfaction. Second, digital systemic banks should formalize
performance metrics metrics around digital banking services and be regulated under them. Third,
financial institution needs to use real time analytics and sentiment analysis based on machine
learning to periodically estimate the customer satisfaction level and help identify deficiencies in
service proactively. Lastly, adopting regulatory sandboxes akin to those operating in the EU can help
to create a controlled environment for testing different banking innovations prior to implementing
them widely.
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