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ABSTRACT 

Against the backdrop of increasingly fierce competition in the global retail banking industry, time deposits, as a stable 
source of bank liabilities, have become a key focus of precise marketing for commercial banks [1]. Based on the telephone 
marketing data of Portuguese retail banks from Kaggle, this study empirically explores the core driving factors and 

. The results show 
that marketing historical success exerting the most prominent driving effect. In terms of heterogeneity, customers with 
different educational levels and loan status show significant differences in financial characteristics and subscription 
willingness. This 
scientific and feasible strategic references for retail banks to optimize the allocation of telemarketing resources, implement 
stratified and precise marketing, and improve marketing conversion efficiency. 

Retail Banks; Subscription Behavior; Customer Heterogeneity; Precise Marketing 

1. INTRODUCTION 

1.1 Background 

Nowadays, the global financial market competition has become increasingly fierce [8], and retail banking business has 
become the core engine for the profit growth of commercial banks, and 
stable liability sources [5], their business scale and customer structure directly determine the bank
operational stability. 

Empirical studies have confirmed that data-driven customer behavior analysis is the core solution to overcoming marketing 
inefficiencies in the financial industry [9]. Use empirical mining of large-scale marketing data, banks can systematically 
deconstruct the internal logic. At the same time, through heterogeneity analysis, they can accurately identify the decision-
making differences among different customer groups. Therefore, the in-depth exploration of the core driving factors and 
heterogeneity characteristics of regular deposit subscription behavior is not only an important topic to respond to industrial 
needs, but also provides a typical sample for enriching customer behavior research in the field of financial marketing. 

1.2 Research Questions 

This research focuses on three core issues: 

(1) Do these three core dimensions: customer financial status, marketing interaction quality, and historical marketing 
performance, have a significant impact on the subscription behavior of fixed deposits? 

(2) Are there significant heterogeneities in the core driving mechanisms of subscription behavior among different customer 
groups? 

(3) Based on the empirical conclusions, what is the feasible strategic references for the precision and efficiency of bank 
telemarketing? 

 



2. LITERATURE REVIEW 

 Subscription Behaviors for Financial Products 

The behavior of bank customers subscribing to financial products is a classic research topic in the field of financial 
marketing. The existing research is relatively old and mainly analyzes this behavior from customer financial status and 

[2]. And like customer loyalty, 
 s cooperation with the bank and their past product holdings will strengthen their dependence 

and trust in the bank, thereby increasing the possibility of subsequent product subscriptions [6]. 

2.2 Customer Heterogeneity on the Effectiveness of Financial Marketing 

E  financial cognition and decision-making 
capabilities [7]. Customers with higher education levels have a deeper understanding of financial products and stronger 
ability to distinguish marketing information. Their subscription decisions are more dependent on rational analysis of 
product returns and risks [3]; while customers with lower educational levels are more susceptible to emotional factors such 
as marketing language and brand reputation [1]. Additionally, age, occupation, and other characteristics can also lead to 

 risk preferences and product demands [4]. 

2.3 Deficiencies 

Existing studies 
subscription behaviors and preliminarily explored the moderating effect of customer heterogeneity. However, there are 
still limitations. Most of these studies employ multi-factor generalized analysis, incorporating numerous variables to 
construct complex models, which results in insufficient precision in identifying the core driving mechanisms. Secondly, 
heterogeneity analysis mostly focuses on simple grouping of demographic characteristics, and lacks in-depth exploration 
of the differences in intensity of core driving factors and the regulatory mechanisms among different groups. Finally, some 
research conclusions are overly theoretical and lack direct guidance for bank marketing practices, failing to provide 
practical and feasible marketing strategies for reference. 

3. DESCRIPTIVE STATISTICS 

3.1 Data Preprocessing 

There are 775 blank values in the balance  column of this dataset. After deleting these values, the sample size of the 
dataset becomes 10,388. 

Meanwhile, the categorical variables are dummy-coded. The tertiary  variable is coded as 1, and the others are coded as 
0 to identify the heterogeneity impact of the high educational level group; the With loan  variable is coded as 0, and 
Without loan  are coded as 1 to distinguish the behavioral differences. Specifically, the historical marketing outcome 

variable is a three-level categorical variable encompassing Failure/Unknown (0) , Success (1) , and an intermediate 
reference category. To include it in the logistic model, it is decomposed into two dummy variables 

3.2 Descriptive Statistics for Continuous Variables 

Table 1. Descriptive Statistics of Continuous Variables 

      

      

      

Table1 presents the descriptive statistics of two continuous variables, namely account balance and call duration. 

 

 

 



3.3 Descriptive Statistics of Categorical Variables 

Figure 1. Frequency distribution of core categorical variables related to deposit subscription 

 

Figure1 intuitively presents customers who subscribed to deposit , had successful previous marketing outcomes, received 
higher education , and had no loans  all significantly lower than their corresponding no  counterparts, reflecting the 
sample  s characteristic of a relatively small share of high-value subscribers and customers with favorable attributes. 

3.4 Description of the Grouping Differences 

3.4.1 Group Comparison of Interval Variables 

Table 2. Group Comparison of Balance and Duration by Subscription Status 

       

       

       

       

       

Table2 presents the independent sample t-test results. For customer financial status, the average account balance of the 
subscription customers was significantly higher than that of the non-subscription customers. The Welch t-test showed that 
the difference was statistically significant (p < 0.001). 

In terms of marketing interaction quality, the average call duration of the subscription customers was significantly longer 
than that of the non-subscription customers. The test also showed that the difference was statistically significant (p < 0.001). 

These results preliminarily verified the positive correlation between variables, laying a descriptive foundation for the 
subsequent regression analysis. 

3.4.2 Group Comparison of Categorical Variables 

Table 3. Chi-square test results of group differences in categorical variables and subscription behavior 

 
 

  
  

 

       

       

 
 

     

       

 



Table 3. (continued) Chi-square test results of group differences in categorical variables and subscription behavior 

 
 

  
  

 

       

       

Table3 shows that the differences in subscription behavior across the three groups are highly significant. The subscription 
rate of customers with a history of successful marketing is much higher (91.2%). Customers with higher education show 
a significantly higher subscription rate (54.9%) than those without (44.8%). Notably, customers with loans exhibit a higher 
subscription rate (50.3%) than those without loans (33.4%). The latter two variables show a weak but significant correlation 
with subscription behavior, providing a descriptive basis for subsequent logistic regression and heterogeneity analysis. 

3.5 The Grouping Characteristics of the Heterogeneity Dimensions 

In order to lays the groundwork for subsequent group regression analysis, fundamental differences among heterogeneous 
groups will be explored. 

3.5.1 Educational Level 

Table 4. Comparison of core variables among different educational level groups 

 
   

 

 
    

     

     

Table4 shows the average account balance of higher education customers was significantly higher. The one-way ANOVA 
verified the statistical significance of the differences between the groups (p < 0.05). There was a negligible difference in 
the duration between the two groups. For subscription rate, it is significantly higher than that of non-higher education 
customers.  

3.5.2 Loan Status 

Table 5. Marketing Effectiveness Comparison by Loan Status 

    

    

    

    

Table5 reveals significant differences (p < 0.001). Customers with loans show a higher subscription rate (50.3%) but lower 
past marketing success (3.6%), while those without loans have a lower baseline rate (33.4%) but much higher past success 
(10.8%). 

4. EMPIRICAL TESTING AND MODEL VALIDATION 

4.1 Multicollinearity and Homoscedasticity Test 

To ensure the validity of the underlying assumptions of the regression model and to avoid erroneous results, some tests 
are conducted. 



4.1.1 Test for Multicollinearity 

Table6 shows the variance inflation factors of the core independent variables are all far below 2. This indicates that there 
is no serious multicollinearity problem among them. 

Table 6. Variance Inflation Factor and Collinearity Diagnostics of Core Independent Variables 

    

    

    

    

4.1.2 Homogeneity of Variance Test 

Table7 shows the Levene test for the balance and poutcome variables in the education group were conducted, and the result 
showed that the variances were not homogeneous (p < 0.05), which did not meet the prerequisites for ANOVA. Therefore, 
non-parametric tests or robust standard errors should be adopted. 

Table 7. Homogeneity of variance test and descriptive statistics results 

 
   

 

    
 

 

     

*Note: If the Levene test yields a p-value greater than 0.05, it indicates homogeneity of variances and parametric tests can be 
employed. 

5. HYPOTHESIS TEST 

In order to solve those three research questions, some hypothesis testing will be shown. 

5.1 Main Effect Test of Core Driving Factors 

Employing Logistic regression to test the impact of core independent variables on the subscription behavior of time 
deposits (coded as subscribe=1, not subscribe=0). 

The Logistic regression model is defined as follows: 

 (1) 

Where:  

Probability of customers subscribing to time deposits; Constant term of the model;  Regression 
coefficients of balance, duration, and poutcome respectively;  Random error term 

The test hypotheses are set as: 

 

 

(2) 

 

 

 



Table 8. Binary Logistic Regression Results for Core Independent Variables 

         

         

         

         

         

Table8 demonstrates that the overall model is statistically significant with a  indicating it explains 41.7% of the 
variance in time deposit subscription behavior. Specifically, call duration has a significant positive effect; historical 
marketing outcome shows a strong positive impact, while account balance is statistically significant but economically 
negligible. And the regression equation is: 

 (3) 

5.2 Customer Heterogeneity Test 

In order to answer the second research question, some steps will be shown below. 

5.2.1 Analysis Based on the Heterogeneity of Educational Levels 

Since the Levene test revealed that the variance of balance was not uniform among different education groups, the Welch 
test and Games-Howell post hoc test were adopted. 

Set the hypothesis: 

 The average account balance of the clients in the higher education group 

 The average account balance of non-higher education group customers 

:  (4) 

:  (5) 

 (6) 

Table 9. Independent Samples Welch t-test Results for Account Balance by Educational Level 

   

   

   

   

   

   

   

   

   

   

   

Table9 shows a statistically significant difference between two groups. The average monthly account balance in the higher 
education group is significantly higher than that in the non-higher education group. 



 cannot be accepted. We can conclude that there is a significant difference in average account balances between 
different educational level groups. 

Before conducting the heterogeneity analysis based on educational level, considering that the samples with negative 
account balances did not conform to the research context of client s disposable financial assets, this study conducted further 
screening of the original sample. Observations with a balance less than 0 were excluded, and the final valid sample size 
for the hypothesis verification was 9700. 

To test the moderating effect of educational level on the relationship between balance and subscription behavior, this study 
constructed a Logistic regression model that included the independent variable, grouping variable, and interaction term. 
The model form is as follows: 

 (7) 

education dummy: binary classification grouping variable 

balance_edu: interaction term between account balance and the education grouping 

Table 10. Results of Binary Logistic Regression with Interaction Term 

      

      

 
     

      

      

Table10 explains this assumption has not been verified. The positive impact of account balance on marketing subscription 
behavior does not show a stronger effect. 

5.2.2 Heterogeneity Analysis Based on Loan Status 

To examine whether the impact of historical marketing success on subscription behavior varies due to differences in 
individual loan status, the coefficient differences between the groups were tested by introducing the interaction term 
poutcome loan. 

Table 11. The test results of the regulatory effect of loan status 

    

    

    

    

    

    

Table11 shows good explanatory power: poutcome (3) (past success) yields an OR of 13.43, strongly boosting subscription 
likelihood, while loan (OR=1.93) indicates higher willingness among non-loan customers. The interaction term is 
insignificant (p=0.65), showing loan status does not alter the effect of prior success. 

5.3 Probit Test 

To verify the reliability of the research conclusions, this paper replaces the Logistic model with the Probit model and 
applies Winsorize. The Probit regression results show that the coefficient of call duration is always positive and highly 
significant at the 1% level, and has a stable and reliable positive driving effect on the subscription behavior of time deposits; 
the coefficient of balance is always negative and highly significant, and its inhibitory effect on the subscription behavior 



is not affected by extreme values; the historical marketing results are always not statistically significant in the Probit model, 
suggesting that its effect may depend on the model distribution assumption, but does not affect the core conclusion of this 
study. 

6. RESEARCH CONCLUSIONS AND IMPLICATIONS 

6.1 Conclusion 

This study empirically examines core drivers of fixed deposit subscription behavior and analyzes heterogeneity by 
educational level and loan status. Three core variables show significant positive effects, with historical marketing 
performance being the most prominent. While account balance is statistically significant, its economic impact is negligible. 

Educational level creates differences in financial traits and behavior but does not moderate the balance-subscription 
relationship, with no significant gap between high and non-high education groups. Loan status affects conversion 
efficiency and willingness, yet does not moderate the impact of historical performance; this success consistently boosts 
subscription probability for both loan and non-loan clients. 

Overall, current bank telemarketing mainly targets ordinary clients, requiring improved exploration and reach for high-
potential customers. 

6.2 Theoretical Implications 

The empirical results of this study provide new theoretical supplements and perspective expansions for the research on 
customer behavior in the field of financial marketing. It addresses the ambiguity of core mechanism identification in 
existing multi-factor generalized studies and provides scenario-specific empirical evidence for research on financial 
product subscription drivers. And the study establishes a replicable empirical framework for big data-driven telemarketing 
research. It adopts Welch  s test, Games-Howell post-hoc test, and robust standard errors to handle variance heterogeneity, 
and verifies moderating effects via Logistic regression with interaction terms. This provides standardized methodological 
references and strengthens the theoretical-practical linkage in financial marketing research. 

6.3 Practical Insights 

Based on the empirical findings, this study provides specific practical suggestions for retail banks to optimize their 
telephone marketing strategies for fixed deposits and enhance the efficiency and rationality of precise marketing and 
resource allocation. 

6.3.1 Implement Precise Reach and Stratified Marketing 

Prioritize non-loan customers as the core telemarketing group to leverage their higher conversion efficiency, while 
maintaining light, convenient contact with loan customers via digital channels. Tailor messaging: focus on rational details 
for educated customers, and emotional appeals with simplified explanations for others. Stratify outreach by past marketing 
success, prioritizing responsive leads and conducting targeted follow-ups for non-converters. 

6.3.2 Optimize the Marketing Interaction Process 

As marketing interaction quality drives subscription behavior, banks should refine communication duration control and 
train marketers. Pre-job training standardizes processes to boost information efficiency, while a professional system 
enhances need identification and emotion management. Simulated practices help adjust approaches, extending effective 
interaction to strengthen subscription intentions. 

6.3.3 Optimize the Allocation Logic of Marketing Resources 

They should expand telemarketing coverage to medium and low-asset customers to avoid missing potential subscribers, 
and design differentiated products, low-threshold flexible deposits for the mass market and customized large-denomination 
CDs for high-asset clients to boost subscription rates across groups. 

6.4 Research Limitations and Future Prospects 

6.4.1 Research limitations 

First, data is solely from a Portuguese retail bank  s telemarketing from Kaggle, so the single geography and channel 
restrict external validity, limiting applicability to other regions, channels and scenarios. Second, it only examines 



heterogeneity in three variables, omitting key traits like age, occupation leading to incomplete analysis of subscription 
behavior heterogeneity and insufficient revelation of group decision differences. Third, it focuses on static customer traits 
and direct marketing factors, ignoring external variables and product features, requiring expansion of the model s 
explanatory dimensions. 

6.4.2 Future Outlook 

Further studies could be conducted in the following directions in the future. 

It should first expand data sources to include cross-national banks and diverse marketing channels, conducting comparative 
studies to validate the current findings. Additionally, it should incorporate richer heterogeneity dimensions and online 
behavioral data, enabling a more comprehensive analysis of group-specific subscription mechanisms to support refined 
stratified marketing. 

Studies should integrate macroeconomic factors like interest rates and product features into analytical models, examining 
their direct and interactive effects to enrich financial marketing behavior research. Finally, extending the research scope 
to wealth management, insurance and other financial products then test the generalizability of the identified mechanisms. 
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