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Predictive Modeling for Bank Term Deposit
subscriptions

Banking institutions operate in highly competitive environments where acquiring and retaining
customers for financial products is a central business challenge. Among these, term deposits
represent a significant financial product for banks, as they provide secure funding sources and
long-term customer engagement. However, convincing clients to subscribe to such products
requires targeted marketing strategies. Traditionally, banks have relied on broad outreach
campaigns, but these often lead to excessive costs, low conversion rates, and customer fatigue.
To overcome this inefficiency, data-driven methods are increasingly being employed to identify
high-potential clients and optimize marketing efforts.

The dataset used in this study originates from a series of direct marketing campaigns
conducted by a Portuguese bank. It contains rich demographic, financial, and communication-
related variables, which provide insights into customer profiles and behaviors. Exploratory
analysis reveals several patterns: most clients fall between the age group of 30-40 years,
belong to blue-collar, management, or technician professions, and are largely married with
secondary education backgrounds. Furthermore, 1.8% of clients have credit defaults, and while
the majority hold housing loans, only 7,244 clients reported personal loans. In terms of
outreach, communication was carried out primarily via cellular and telephone, with May being
the most common month for last contact.

The analysis of campaign outcomes highlights that only 11.7% of clients subscribed to a term
deposit, while 88.3% did not, underscoring the imbalance and challenges in prediction.
Correlation analysis further shows that the duration of the last contact had a 39% positive
correlation with subscription, while the relationship between previous contacts and elapsed
days (pdays) had a 45% correlation, revealing critical features for modeling. These findings
form the foundation for building predictive models that not only classify customers effectively
but also provide actionable insights for campaign optimization. By leveraging such predictive
analytics, banks can shift from broad, costly marketing efforts to precision-driven strategies
that maximize customer engagement and campaign profitability.
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The vision of this project is to build a predictive modeling framework that empowers banks to
make data-driven decisions in designing and executing term deposit campaigns. Instead of relying
on traditional mass marketing, the aim is to enable targeted marketing by identifying which
customers are most likely to subscribe. This vision goes beyond simply predicting outcomes—it
seeks to create a system that integrates data analysis, machine learning, and visualization to
provide actionable intelligence for decision-makers.

At its core, the vision emphasizes improving conversion rates, reducing operational costs, and
enhancing customer experience. By using customer demographics, financial standing, and past
campaign interactions, banks can focus efforts on high-propensity individuals, thereby avoiding
unnecessary contact with uninterested clients. Additionally, the vision promotes building

interpretability into models so that stakeholders can understand which factors—such as call
duration, past campaign outcomes, or personal financial variables—play the most important role in
influencing subscription.

Ultimately, the goal is to contribute to the larger digital transformation in banking, where predictive
analytics becomes a strategic tool for customer relationship management. By aligning predictive
insights with business strategies, banks can improve efficiency, increase profitability, and foster
stronger, data-informed relationships with their clients.




METHODOLOGY & CONCLUSION
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The process of developing the predictive modeling [‘:

framework involved three major stages: data exploration, -

preprocessing, and model building. P

During exploratory data analysis (EDA), several

important insights emerged. For instance, the age e

distribution graph showed that most clients were -

between 30 and 40 vyears old, indicating a core TR s s
demographic for campaign targeting. A job type

distribution graph highlighted that blue-collar, - i S———

management, and technician roles were dominant
categories. Similarly, marital status and education graphs
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revealed that most clients were married and had §
secondary-level education. These demographic patterns -
provided context on the customer base. w0
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In terms of financial variables, graphs on housing

Average Yearly Balance Distribution of Clients

loans, personal loans, and yearly balance indicated
that a large proportion of clients had housing loans,
while only 7,244 reported personal loans.
E Additionally, most clients had yearly balances below
o 10,000, suggesting limited liquidity. On the campaign
e side, visualizations of communication type
distribution revealed reliance on telephone and

0 T we  we ww o cellular channels, with May being the most frequent

month for contact. Preprocessing steps included

handling categorical data through encoding, scaling

continuous features, and balancing the dataset due to

the imbalance of outcomes (11.7% success vs. 88.3%

failure). Correlation analysis revealed that contact

duration and previous campaign interactions (pdays,

previous) were strongly linked with deposit

subscription. These findings were visualized using a

10 correlation heatmap to highlight feature importance.

I Model development employed logistic regression for

: interpretability, and ensemble methods such as

Random Forest and Gradient Boosting for improved

accuracy. Cross-validation ensured robustness, while

performance was evaluated using accuracy, precision,

02 recall, and AUC-ROC curves. The combination of visual

I"” EDA insights and predictive modeling produced a

' pipeline capable of both explanation and accurate
forecasting.
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Business Use Case The predictive modeling system has significant
Driving Smarter Banking Decisions implications for business strategy in banking.
Traditional marketing campaigns are costly and
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One of the most direct benefits is cost reduction. Campaign budgets can be reduced by focusing
on clients with the highest probability of subscription, avoiding redundant outreach to
uninterested segments. This not only reduces the number of wasted calls and communications
but also frees resources for personalized engagement with valuable prospects.

A second benefit is improved conversion rates. By prioritizing high-propensity customers,
predictive models increase the likelihood of successful subscriptions. For example, clients with
long call durations or positive prior interactions are statistically more likely to subscribe, making
them ideal targets.

Third, the system enhances customer satisfaction. Instead of bombarding all clients with
repetitive calls, predictive targeting ensures that only relevant customers are contacted, thereby
fostering a better relationship and reducing customer fatigue.

From a strategic perspective, the insights generated also enable business intelligence. By
understanding which demographic or financial characteristics contribute to subscriptions, banks
can design new products tailored to customer needs. This allows institutions to expand beyond
campaign optimization into long-term strategy development.

In conclusion, predictive modeling transforms marketing from a cost-heavy, trial-and-error
process into a data-driven, customer-focused strategy. Banks can increase their return on
investment, enhance client relationships, and remain competitive in a dynamic financial
ecosystem where data is the key differentiator.
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