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ABSTRACT 

As AI (artificial intelligence) chatbots become more prevalent in digital 

banking, the emphasis has shifted to the quality of the service, building 

trust, satisfaction and loyalty with customers. The type of research design 

used in this study was quantitative and cross sectional design which aimed 

to examine the relationships among these constructs. Survey data were 

examined, and 567 complete observations were used for the principal 

analyses and analysis of the data used for the principal analyses. The 

statistical tools used were descriptive statistics, reliability assessment, 

Pearson correlation, multiple regression, and bootstrap mediation analysis. 

The results showed that the internal consistency for all constructs is 

satisfactory, with Cronbach's alpha values ranging from 0.785 to 0.952. 

There is strong positive correlation between customer trust and 

satisfaction with loyalty (r = 0.744 and 0.734 respectively). The results of 

regression analysis showed that trust (β = 0.449) and satisfaction (β = 

0.419) were significant factors affecting loyalty with a variance of 65.7%. 

Results of the mediation analysis showed that trust is indirectly associated 

with loyalty through satisfaction. The results underscore the significance 

of accurate chats with the bot and service enhancements that prioritize 

customer satisfaction in bolstering digital banking relationships. 
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1. Introduction 

Digital technologies are evolving at a dynamic pace and have become a game-changer for the 

banking sector, prompting banks to seek out new platforms to enhance their operational efficiency, 

access to services and consumer engagement. The digital banking landscape has broadened from 

traditional online transactions to include artificial intelligence (AI), automated customer support, 

customized financial advice, and smart communication capabilities. All these developments have 

raised the customer expectation level towards convenience, responsiveness, security and reliability 

of service. Therefore, the factors that influence customer satisfaction and customer loyalty have 

become a key factor to the banking institutions that will ensure sustainable competitive advantages. 

Previous studies have highlighted the importance of electronic banking service quality on customer 

satisfaction, especially in developing economies where technological infrastructure and 

consumers' trust are also significant concerns (Chungu & Phiri, 2024). 

AI chatbots are becoming an integral part of digital banking service delivery. These chatbots can 

offer real-time customer support, answer basic queries, process banking transactions and offer 

tailored support without human involvement. They vary in effectiveness based on a number of 

service quality attributes, such as response accuracy, accessibility, reliability, interaction 

efficiency, and usefulness. Thus, customers' overall experiences with automated banking systems 

shape the quality of the digital banking service they perceive. The study on digital banking services 

in Vietnam has revealed the significance of customer perception in assessing the quality of 

technology-enabled banking services (Le et al., 2023). 

Another fundamental aspect of effective digital banking interactions is customer trust. In contrast 

to conventional bank settings, where customers are likely to interact with representative staff face-

to-face, AI-powered platforms necessitate that consumers rely on automated systems to access 

financial data and seek help. Customer trust in these services can be affected by privacy concerns, 

security of transactions, reliability of the system, and the accuracy of the information. Trust, 

therefore, serves as an important psychological mechanism linking technological service 

experiences to customer evaluations. Trust has also been recognized as a mediating factor in digital 

banking adoption in previous studies, which confirms its importance to the willingness of 

customers to adopt the digital financial services (Kantika et al., 2022). Likewise, studies on 

banking in Indonesia have been able to link financial inclusion results with the adoption of digital 

banking, level of trust in fintech, perceived security and customer satisfaction (Ridwan et al., 

2025). 
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Service quality and customer satisfaction are two interrelated concepts in the research of digital 

banking. Customer satisfaction is an individual's assessment based on a total experience with a 

service, and service quality is the individual's perceptions of the performance and characteristics 

of the service. In AI-driven banking systems, good interactions can rely on the chatbot's 

understanding of customer queries, its accuracy in delivering the required information, its ability 

to keep the conversation flowing and its timeliness. This means that technological innovation and 

improvements in service quality are relevant to the customer experience management. Digital 

banking innovation and service quality have been recently explored in literature as interrelated 

factors that affect customer satisfaction (Tanoewidjaja et al., 2026). Empirical research has also 

explored digital trust, which has been linked to the digital banking service quality and consumer 

satisfaction, further emphasizing the need for an integrated analytical framework (Awjan, 2026). 

Measuring the service quality of electronic banking services is even more complex because of the 

multidimensionality of service quality. The contributions of functional performance, interaction 

characteristics, system responsiveness and the capacity to meet individual needs to perceived 

service effectiveness may differ. Therefore, using only an overall measure of service quality could 

mask variations between the different technological attributes. Previous studies have explored 

various factors that impact customer satisfaction with electronic banking services, highlighting the 

need to consider customer perception from multiple angles (Tessema et al., 2026). Moreover, 

research within the Malaysian digital banking sector has pointed to the need to take into account 

various technological and service-related factors affecting customer satisfaction as a crucial 

research outcome (Zainuddin et al., 2025). Libyan banking institutions also provide evidence that 

shows scholars' interest in the factors related to the satisfaction of electronic banking customers in 

various banking institutions remains of great concern to them (Almansour & Elkrghli, 2023). 

With the growing adoption of AI technologies, there are new challenges when it comes to customer 

acceptance and customer relationship management. While automated banking interactions can 

boost convenience and minimize service delays, they also need to be perceived as trustworthy and 

efficient in handling financial questions. These factors are significant to customer satisfaction, as 

underscored by research on AI adoption and trust in digital banking (Kumar et al., 2025). Other 

studies on digital banking satisfaction have included service quality, mobile banking, insurance-

related services and digital channels as components of today's banking experiences (Moraes & 

Schaefer, 2026). Besides, the relationship between electronic service quality and trust with digital 

banking satisfaction has been explored by using institutional image, implying that the assessment 
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of the electronic service quality and trust may be done from the technological or organizational 

aspect of the digital banking products and services (Utama & Trisnawati, 2024). 

Customer satisfaction is just one of the metrics that can be used to gauge customer loyalty, and it 

is an important one for financial institutions looking to cultivate long-term customer relationships 

with their digital banking users. Loyalty can be manifested in the use of the service, positive 

recommendations, and plans to continue relationships with banking providers. Empirical studies 

have shown the relationship between the quality of electronic banking services and satisfaction 

and loyalty, and these results showed that this relationship needs to be studied together (Ayinaddis 

et al., 2023). Additionally, comparative studies on Islamic digital banks in Indonesia and Malaysia 

have explored the link between service quality, customer satisfaction, and perceived trust (Al-

Kamal et al., 2025). In addition, satisfaction and trust are explored as potential interrelated factors 

affecting digital banking loyalty, with customer trust also being considered as a potential 

moderator (Paramadana et al., 2025). 

However, there is a need for further research to examine the quality of AI chatbots, their impact 

on customer trust, satisfaction, and loyalty in a single, empirical framework. In exploring digital 

customer engagement in relation to customer-oriented technological practices and satisfaction, 

research has highlighted the importance of trust (Jum’a, 2025). But, the actual linkages between 

the four aspects of service quality, trust, satisfaction, and loyalty of a chatbot need to be further 

explored in empirical studies involving customer-level observations. The present study thus 

examines  Survey data on the banking chatbot powered by AI technology to evaluate the 

relationships between these constructs. Special focus is placed on the relative links between service 

quality, flow of trust and satisfaction, between satisfaction and loyalty, and on the possible 

statistical mediation between service quality, flow of trust, and satisfaction. The study was guided 

by three research objectives: 

1.To examine the relationship between AI chatbot service quality and customer trust in 

digital banking environments. 

2.To evaluate the influence of chatbot service quality and customer trust on customer 

satisfaction. 

3.To investigate customer satisfaction as a potential mediator between customer trust and 

loyalty in digital banking. 
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2. Materials and Methods 

2.1. Research Design and Data Source 

The study design was quantitative, cross sectional study with survey data that were collected 

(Purushotham, 2024). The information set was composed of 737 customer records on the use of 

AI-driven chatbots in banking institutions. The information received consisted of demographic 

characteristics and perceptions of the quality of chatbot service, trust and satisfaction, as well as 

customer loyalty. Relationships between these constructs were analyzed using observationally 

collected data. The data, the related questionnaire and the variable code book were checked to 

determine which measures were relevant and to set up an appropriate analytical framework to 

explore customer experiences regarding their interaction with digital banking chatbots. 

2.2. The selection and measurement of variables. 

Four key constructs were chosen: Customer satisfaction, Customer trust, Customer loyalty, and 

Chatbot service quality. The quality of service was measured using 35 questions related to 

semantic understanding, human–AI interaction and other features of the chatbot. There were 5 

questionnaire items for each of the three constructs: trust, satisfaction and loyalty. Answers were 

entered on a five-point Likert scale, with both extremes being "strong agreement" and "strong 

disagreement. Higher scores indicated more positive ratings; any responses that were not deemed 

as valid were reverse coded. The relevant indicators were averaged (composite scores) to make 

them continuous measures for subsequent statistical analysis. 

2.3. Data Preprocessing and Descriptive Analysis 

To handle missing responses, inconsistent values and irrelevant columns, data was preprocessed 

in Python. The raw CSV file contained seven empty columns, which were not included in the 

results. Responses from questionnaires that were not coded were recorded as missing data (not as 

a Likert score), as indicated in the questionnaire coding information provided. The number of 

observations used for the main analyses were 567 (complete case selection). Means and standard 

deviations were calculated for the four composite constructs. Demographic variables were also 

investigated separately as the missing value codes were different to those on the questionnaire 

scales as were the response categories. 

2.4. Suitable measurement models and reliability assessment. 

The internal consistency was measured using Cronbach's alpha for each of the constructs. Sample 
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sizes have varied across constructs in the reliability calculations as the respondents with complete 

responses were included in the respective indicator group. The analysis examined the consistency 

of the questionnaire items in terms of representing the service quality, trust, satisfaction and loyalty 

of the chatbots. Pearson correlation coefficients were then computed to investigate the 

relationships between the composite measures. Confirmatory factor analysis (CFA) and structural 

equation modeling (SEM) were also suggested as analysis tools for the proposed framework but 

were not used in the present analysis. Convergent and discriminative validity, therefore, are not 

yet established. 

2.5. Statistical Analysis and Model Evaluation 

To explore the relationships between AI chatbot service quality, customer trust, satisfaction, and 

loyalty, statistical analysis was performed with the Python programming language. Pearson 

correlation was used to determine the directions and strength of relationships between constructs. 

Several multiple linear regression models were constructed to assess the individual contributions 

of service quality, trust and satisfaction on customer outcomes. The contributions of the predictors 

and the explanatory power of the model was assessed using standardized regression coefficients 

and the coefficient of determination (R²). The significance of the results was evaluated at p < 0.05 

and the heteroskedasticity-robust standard errors were used to make inferences more reliable. 

 

3. Results 

3.1. Respondent Characteristics and Descriptive Statistics 

There were a total of 737 customer records in the dataset with 567 meeting the complete case 

criteria for the primary analysis. Of the original records, 372 were coded as male and 284 as female, 

11 chose another response category and 70 had unknown gender. The mean score of the service 

quality of the chatbots was 3.140 with a standard deviation of 0.577. The mean values on the 

constructs of customer trust, satisfaction and loyalty were found with 3.137, 3.166 and 3.147, 

respectively, and thus show broadly similar evaluations of the four constructs measured (Table 1) 

(Figure 1). 
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Table 1. Descriptive Statistics of the Research Constructs 

Construct N Mean SD Items 

Service Quality 567 3.140 0.577 35 

Customer Trust 567 3.137 0.731 5 

Customer Satisfaction 567 3.166 0.718 5 

Customer Loyalty 567 3.147 0.745 5 

 

 

Figure 1. Distribution of Customer Perceptions of AI Chatbot Service Quality 

 

3.2. Service Quality Dimensions and Measurement Reliability 

The four research constructs had acceptable internal consistency as shown by the reliability 

analysis. Chatbot service quality had the highest Cronbach's alpha coefficient of 0.952, which 

means the items used in measuring the quality of chatbot services are very consistent. Customer 

satisfaction had alpha of 0.827, customer loyalty 0.802 and customer trust 0.785. All the 

coefficients were higher than the threshold of 0.70, which is traditionally used. The results 

confirmed the internal reliability of the composite measures. Construct validity, however, was not 

confirmed by reliability as further factor analytic testing (Table 2) (Figure 2) was necessary. 
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Table 2. Internal Consistency Reliability of Research Constructs 

Construct Items N Cronbach's α 

Service Quality 35 568 0.952 

Customer Trust 5 724 0.785 

Customer Satisfaction 5 724 0.827 

Customer Loyalty 5 723 0.802 

 

 

Figure 2. Comparison of AI Chatbot Service Quality Dimensions 

 

3.3. Relationships Among Service Quality, Trust, Satisfaction, and Loyalty 

All four constructs had positive relationships with each other according to the Pearson correlation 

analysis. There was a strong correlation between customer trust and customer loyalty (r = 0.744), 

and customer satisfaction and loyalty (r = 0.734). There was also a positive correlation between 

trust and satisfaction (r = 0.669). The results indicated that service quality of chatbots had slightly 

poorer positive relationship with trust (r = 0.289), satisfaction (r = 0.283) and loyalty (r = 0.298). 

The results showed that the relationship of trust and satisfaction with loyalty was stronger than the 

overall measure of service quality (Figure 3). 
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Figure 3. Pearson Correlation Matrix of Research Constructs 

 

3.4. Structural Relationships and Hypothesis Testing 

The principal research constructs were found to be positively correlated with each other in 

regression analysis. Customer trust was positively predicted by the service quality with β = 0.289, 

p < 0.001 and accounted for about 8.3% variance in customer trust. Trust, which proved to be more 

significant than service quality (β = 0.641) in the satisfaction model, indicated that the model had 

a stronger relationship with satisfaction. The loyalty model accounted for 65.7% of the variance 

and trust (β = 0.449) and satisfaction (β = 0.419) were the most important predictors. There was a 

relatively small positive relationship between service quality and loyalty which remained even 

after the adjustments (Table 3) (Figure 4). 

Table 3. Standardized Regression Estimates and Model Performance 

Outcome Predictor β p-value R² 

CT SQ 0.289 <0.001 0.083 

CS SQ 0.098 0.005 0.456 

CS CT 0.641 <0.001 0.456 

CL SQ 0.050 0.046 0.657 

CL CT 0.449 <0.001 0.657 

CL CS 0.419 <0.001 0.657 
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Figure 4. Customer Satisfaction Across Different Levels of Customer Trust 

 

3.5. Mediation Effects and Model Performance 

To test the statistical mediation between trust and loyalty, bootstrap mediation process was applied. 

The estimated indirect effect was 0.273 (95% bootstrap confidence interval, 0.210 to 0.346). The 

indirect association was statistically supported since the interval did not include zero. Positive 

direct links between customer trust and loyalty remained after controlling for satisfaction and 

service quality. These findings were consistent overall with partial statistical mediation. The cross-

sectional observational design, however, did not allow for any causal conclusions about the 

proposed mediating mechanism (Table 4) (Figure 5). 

Table 4. Direct, Indirect, and Total Associations Between Customer Trust and Loyalty 

Effect Estimate (B) 95% CI Lower 95% CI Upper 

Direct 0.458 0.359 0.556 

Indirect 0.273 0.210 0.346 
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Figure 5. Customer Loyalty Across Different Levels of Customer Satisfaction 

 

4. Discussion 

The current research investigated the linkage of AI chatbot service quality, customer trust, 

customer satisfaction, and customer loyalty in digital banking. Results showed that all four 

constructs were positively related, but in varying degrees. Favorable technological experiences 

were not as closely linked to customers' intentions to keep bank accounts as was customer trust 

and customer satisfaction, highlighting the significance of customer trust and satisfaction to 

customer loyalty. The results align with studies highlighting the significance of digital service 

quality and customer experience in contemporary banking landscapes, where technological 

performance and delivering from the customer's perspective are integral to service assessment 

(Rustamov, 2026). The findings also align with previous research that has found that trust and 

satisfaction are correlated with the adoption of online banking, but the current study is based on 

customer loyalty not actual adoption of online banking (Alzoraik et al., 2025). 

The descriptive analysis showed relatively moderate evaluations of the service quality of the 

chatbots, customers' trust, satisfaction and loyalty, with mean scores of 3.137 to 3.166. Overall, 
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the results indicate that the respondents held mixed opinions on the use of AI in banking 

transactions. These assessments can capture variations between customers' technological 

experience, their understanding of the services that should be provided, their perceived reliability 

and their prior experiences with automated financial support. These aspects are backed by studies 

that studied factors related to analysis that can affect customer trust and satisfaction in mobile 

banking environments, and customer evaluations include several technological and psychological 

aspects (Geebren, 2022). Likewise, empirical studies using structural equation modeling for the 

mobile banking service quality and satisfaction indicate that the importance of considering various 

service components in assessing customers' experiences (Huy et al., 2023). 

The internal consistency across the four measured constructs was acceptable, as reflected by the 

Cronbach's alpha coefficient ranging from 0.785 to 0.952 for the reliability assessment. The level 

of reliability of the chatbot service items was also high, especially for the questionnaire items 

showing high consistency. Despite this, Chatbot service quality is a multi-dimensional construct 

and thus its interpretation should be careful since internal consistency cannot lead to construct 

validity. This distinction is important to previous digital banking studies that discuss the 

antecedents of customer satisfaction and trust in the presence of the IS success factors. This study 

highlights the need for considering both technological quality characteristics and customer 

perceptions to assess digital banking experiences (Chang et al., 2025). Future studies should 

therefore use confirmatory factor analysis to determine the validity of the proposed measurement 

structure adopted by the individual chatbot service-quality dimensions. 

Correlation analysis showed that the relationships between customer trust with customer loyalty 

were strong (r = 0.744) and customer satisfaction with customer loyalty were also strong (r = 

0.734). However, comparatively weaker correlation relationships were observed between service 

quality and trust and satisfaction, and between service quality and loyalty. This indicates that 

customers' psychological assessments and general satisfaction might relate more to loyalty than 

overall ratings of the chatbot's performance. The observed correlations are consistent with the 

existing studies that focus on the service quality and trust as key factors affecting customer 

satisfaction in service settings (Ahmad et al., 2024). Studies on Islamic mobile banking adoption 

also highlight customer satisfaction as a key determinant in understanding the nature of 

technology-enabled banking relationships, but it is difficult to make direct comparisons due to 

variations in institutional settings and outcome measurement. (Abdurrahman et al., 2026) 
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In support of these, regression analysis was used to provide further evidence of the relative 

contributions of the research constructs. Customer trust had a higher standardized association with 

satisfaction (β = 0.641) than did chatbot service quality (β = 0.098). The gap indicates that users' 

trust in AI-powered banking products could more closely correlate with satisfaction rather than to 

their general perceptions of the characteristics of chatbot service. The cross-sectional design does 

not allow for conclusions about cause and effect, however. The results are generally in line with 

the research that investigated customer satisfaction in online banking, which considers the service 

experience and customer perceptions as significant factors in the assessment of digital banking 

services (Dias & Edirisinghe, 2025). The findings suggest that banks should take customer 

confidence as well as the technical performance into account when evaluating chatbot based 

service experiences. 

The model of customer loyalty regression accounted for 65.7% of the variance of the observed, 

and the highest predictors were the variables of trust (β = 0.449) and satisfaction (β = 0.419). There 

was a slight positive association with loyalty and service quality, with a coefficient of β = 0.050. 

In addition, the bootstrap mediation analysis revealed that the relationship between trust and 

loyalty was mediated by satisfaction, and the mediation effect was positive (B = 0.273; CI: 0.108, 

0.427). The results confirm the research conducted by Ali et al. (2023) that studied customer 

satisfaction as a mediator between internet banking service efficiency and loyalty, taking into 

account customer trust. However, the findings of the present study do not constitute a confirmed 

causal mechanism, but only a statistical mediation. 

The results have implications for digital banking institutions that have implemented AI based 

chatbot systems. Better accuracy, reliability of interactions, customer assistance, and clear 

communication can contribute to positive customer reviews. But technological improvements must 

be matched by measures that will increase customer confidence and resolve concerns about the 

reliability of services. The observed relationships also align with studies on the adoption, trust and 

satisfaction of sustainable digital financial services (Htun et al., 2026). Several limitations must be 

noted, however, such as the use of cross-sectional data, self-reported responses to questionnaires, 

the use of complete cases only, and the lack of confirmatory factor analysis. For the purposes of 

the study, the researchers selected just banking chatbots to avoid generalisation to other digital 

banking services. Longitudinal designs are suggested, as are the ability to assess each individual 

service quality dimension and the determination of whether increased trust and customer 

satisfaction actually lead to long-term customer loyalty and actual adoption of digital banking. 
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5. Conclusion 

The connection between the quality of the AI chatting service, customer trust, customer 

satisfaction, and customer loyalty in a digital banking environment. The results based on  survey 

data showed that there are positive relationships between these constructs and emphasized 

customer perceptions in technology based banking services. Reliability analysis showed good 

internal consistency of the contents of the scales of the measurement instruments and correlation 

analysis showed especially high associations between customer trust and satisfaction and customer 

loyalty. The regression results revealed that customer trust is more significantly related to 

satisfaction rather than the general assessment of service quality of the chatbot which confirms 

that customer trust is a significant factor in digital banking experiences. The customer loyalty 

model accounted for the great amount of variance (65.7%), with trust and satisfaction being the 

most important predictors. Additionally, mediation analysis revealed a statistically significant 

indirect relationship between customer trust and loyalty through satisfaction, confirming the 

importance of satisfaction in the digital banking relationship. Based on these insights, financial 

institutions can focus on several key areas to enhance their customer experience and foster loyalty: 

building trustworthy interactions with chatbots, ensuring reliable service delivery, delivering 

accurate information, and making technological advancements that prioritize customers. However, 

the cross-sectional study design and self-reported data do not allow for causal interpretations and 

generalizability. Longitudinal studies, larger customer samples and complete measurement 

validation should be considered in future studies. In general, the study adds empirical evidence to 

the understanding of the interconnected role of service quality, trust and satisfaction in 

understanding customer loyalty to AI-driven digital banking services. 
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