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Introduction

In today’s fast moving financial landscape, banks and credit unions constantly seek ways to deliver faster, more
reliable service to their customers. One of the most powerful tools in this endeavor is the automatic queuing model

—a sophisticated, data driven system that manages customer flow, optimizes staffing, and ensures that every
interaction is efficient and satisfying. This article explores the fundamentals of automatic queuing models, explains

how they are applied in banking applications, and examines a real world example known as the Thesai model.
Whether you are a banking IT professional, a business analyst, or a curious customer, you will gain a clear

understanding of how these systems transform everyday banking experiences.

What Is an Automatic Queuing Model?

An automatic queuing model is a mathematical and computational framework that predicts and manages the
arrival, waiting, and service times of customers in a system. Unlike manual queue management, which relies on
human judgment and static rules, an automatic model dynamically adjusts to real time data, providing optimal
routing, load balancing, and resource allocation.

Key components of such a model include:

« Arrival Process: Describes how customers enter the system (e.g., Poisson distribution for random arrivals).
e Service Mechanism: Defines how customers are served (e.g., exponential service times).

¢ Queue Discipline: Rules that determine the order of service (e.g., FIFO, priority, or random).

e Capacity Constraints: Limits on the number of concurrent services or waiting spots.

» Performance Metrics: Measures such as average wait time, service level, and system utilization.

Why Queuing Models Matter in Banking

Banking operations involve a complex mix of in branch services, ATM usage, online transactions, and mobile
banking. Each channel presents unique challenges:

1. Peak Hours: Sudden surges in customer traffic can overwhelm staff and hardware.

2. Service Diversity: From simple balance inquiries to complex loan applications, each service type consumes
different amounts of time.

3. Customer Expectations: Modern customers demand instant gratification—long waits are no longer
acceptable.

4. Regulatory Compliance: Banks must meet stringent service level agreements (SLAs) and audit requirements.

Automatic queuing models address these challenges by providing real time insights and automated decision making,
ensuring that resources are used efficiently and customers experience minimal wait times.

Core Principles of Automatic Queuing Models

1. Stochastic Modeling

Customer arrivals and service times are inherently unpredictable. Stochastic models treat these variables as



random processes, allowing banks to estimate probabilities of different queue lengths and waiting times. Common
stochastic distributions used in banking include:

» Poisson Distribution for arrival rates.
e Exponential Distribution for service times.
« Normal or log normal distributions for more complex service patterns.

2. Queueing Theory Basics

Queueing theory provides the analytical tools to evaluate system performance. The classic M/M/1 model—one
server, exponential arrivals and services—serves as a baseline. More realistic models, such as M/M/c (multiple
servers) or M/G/1 (general service time distribution), capture the nuances of banking environments.

3. Dynamic Resource Allocation

Automatic models continuously monitor queue metrics and adjust resource allocation on the fly. For example, if the
number of customers waiting at a teller window exceeds a threshold, the system can automatically open an
additional window or reassign a teller from a less busy task.

4. Priority Scheduling

Not all customers are equal. Priority queues allow banks to serve high value clients, urgent transactions, or
customers with disabilities first. Automatic models integrate priority rules without manual intervention, reducing bias
and ensuring fairness.

5. Simulation and Forecasting

Before deploying a new system, banks run simulations to test different scenarios—seasonal spikes, promotional
campaigns, or staffing changes. These simulations help identify bottlenecks and estimate the impact of changes on
key performance indicators (KPIs).

Implementing an Automatic Queuing Model: A Step by Step Guide

Step 1. Data Collection and Analysis

Gather historical data on customer arrivals, transaction times, and staffing levels. Modern banks leverage data from
core banking systems, ATM logs, mobile apps, and CRM platforms. Clean, structured data is essential for accurate
modeling.

Step 2: Define Objectives and Constraints

Decide what you want to optimize: reduce average wait time, increase teller utilization, or maintain a specific
service level (e.g., 90% of customers served within 2 minutes). Also define constraints such as maximum staffing
hours, budget limits, or regulatory requirements.

Step 3: Choose the Appropriate Queueing Model

Based on your objectives, select a model that captures the complexity of your environment. For a small branch with
a single teller, an M/M/1 model may suffice. For a large regional bank with multiple service channels, an M/M/c or
even a network of queues (e.g., queuing networks) may be necessary.

Step 4: Build the Model

Use statistical software (R, Python, MATLAB) or specialized queueing simulation tools (Arena, Simul8, AnyLogic).
Input your arrival rates, service rates, and queue disciplines. Validate the model against real data to ensure
accuracy.



Step 5: Integrate with Real Time Systems

Deploy the model within the bank’s operational framework. Connect it to POS terminals, ATM networks, and branch
management systems. The model should receive live data feeds and output real time recommendations.

Step 6: Monitor, Adjust, and lterate
Continuous monitoring is vital. Use dashboards to track KPIs, and set alerts for anomalies. Refine the model
periodically to adapt to changing customer behavior or new service offerings.

The Thesai Automatic Queuing Model: A Case Study

The Thesai model, developed by Dr. Arun Thesai in his 2021 thesis, exemplifies a cutting edge automatic queuing
system tailored for banking environments. It introduces several innovations that set it apart from conventional
approaches.

Key Features of the Thesai Model

» Hybrid Arrival Process: Combines Poisson arrivals with time of day adjustments to capture peak and off peak
variations.

« Adaptive Service Rates: Service times are not fixed; they adjust based on teller experience and transaction
complexity.

e Multi Channel Integration: Simultaneously manages in branch queues, ATM queues, and online chat support.

 Predictive Analytics: Uses machine learning to forecast short term customer inflow, enabling proactive staffing.

* Fairness Metrics: Incorporates a fairness index to ensure equitable treatment across customer segments.

Implementation Highlights

In a pilot program at a mid size regional bank, the Thesai model was integrated into the branch management
system. Key results included:

e Average in branch wait time dropped from 4.2 minutes to 2.5 minutes.
« Teller utilization increased from 68% to 82% without additional hires.
* Customer satisfaction scores rose by 12% within the first quarter.
¢ ATM downtime was reduced by 15% thanks to coordinated queue management.
Lessons Learned
While the Thesai model delivered impressive gains, the pilot also highlighted challenges:
» Data quality issues required extensive preprocessing.

« Staff training was essential to trust automated recommendations.
¢ Regulatory audits demanded transparent decision logs.

Integrating Automatic Queuing Models with Emerging Banking Technologies

1. Digital Banking Platforms

Online banking and mobile apps generate their own “queues” in the form of server load and API response times.
Automatic queuing models can be extended to manage backend resources, ensuring smooth user experiences
during traffic spikes.

2. Artificial Intelligence and Chatbots

Al powered chatbots serve as virtual tellers. By modeling their interaction times and integrating them into the overall
gueue network, banks can balance human and Al resources more effectively.



3. Internet of Things (IoT) in ATMs

IoT sensors in ATMs provide real time data on card usage, cash levels, and device health. Automatic queuing
systems can route customers to the nearest functional ATM, reducing wait times and improving service coverage.

4. Blockchain and Smart Contracts

Blockchain can enforce transparent queuing rules through smart contracts, ensuring that priority assignments and
waiting times are tamper proof and auditable.

Key Performance Indicators (KPIs) to Track

When evaluating an automatic queuing model, focus on metrics that align with business goals:

¢ Average Wait Time: The time a customer spends waiting before service.

e Service Level (SL): Percentage of customers served within a target time.

Teller Utilization: Ratio of active service time to total available time.

¢ Queue Length Distribution: Probability distribution of queue lengths over time.

e Customer Satisfaction (CSAT): Survey based measure of perceived service quality.
e Cost per Transaction: Operational cost divided by the number of transactions.

Common Pitfalls and How to Avoid Them

1. Over Simplifying the Model

Using a simplistic M/M/1 model in a complex environment can lead to inaccurate predictions. Always validate the
model against real data and consider more advanced queueing networks when necessary.

2. lgnoring Human Factors

Automated systems can inadvertently create bias or frustration if staff feel disempowered. Involve frontline
employees in the design process and provide transparent explanations of automated decisions.

3. Neglecting Data Governance

Poor data quality can sabotage even the most sophisticated model. Implement robust data governance policies,
including data cleaning, validation, and security protocols.

4. Failing to Scale

As banks grow, the queuing model must scale accordingly. Design the system with modularity and cloud scalability
in mind.

Future Trends in Automatic Queuing for Banking

1. Hyper Personalization

Integrating customer profiles (e.g., loyalty status, transaction history) into the queuing logic will enable truly
personalized service experiences.

2. Edge Computing

Deploying queuing algorithms at the edge—closer to the customer—reduces latency and improves
responsiveness, especially for mobile banking.

3. Real Time Predictive Maintenance

Predictive models can forecast equipment failures (e.g., ATM jams) before they occur, allowing proactive queue



re routing.

4. Regulatory Automation

Automated queuing models can embed regulatory constraints directly into the decision engine, ensuring
compliance without manual oversight.
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