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Abstract: This paper explores the use of topic modeling, specifically Al-powered text analytics, to automate
email classification and routing in organizations, aiming to enhance operational efficiency. By training a topic
model on a dataset of corporate emails and integrating it into existing systems, we demonstrate significant
improvements in response times and reductions in labor costs. Our results highlight the model's ability to
accurately categorize and route emails, reducing the need for manual sorting and demonstrating substantial
cost savings. This study provides a practical framework for adopting machine learning in communication
management, offering insights into its benefits and scalability.
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INTRODUCTION:

1.1 Background:

In the modern corporate landscape, email remains a cornerstone of internal and external communication. With
the increasing reliance on digital correspondence, organizations receive thousands of emails daily. Efficiently
managing this sheer volume is crucial to maintain operational workflows and ensure timely responses.
Historically, email routing has been managed manually, relying on staff to read and direct emails to relevant
departments or personnel. This traditional method, while straightforward, poses significant challenges in terms
of scalability and efficiency as the volume of communications grows with the organization.

1.2 Problem Statement:

Manual email routing is fraught with issues including slow response times, high susceptibility to human error,
and significant resource allocation for sorting and management tasks. As organizations grow, the volume of
emails increases exponentially, exacerbating these challenges. This manual process not only hinders timely
communication but also impacts overall productivity and increases operational costs. The inefficiency of this
system is a critical problem for businesses seeking to optimize their communication workflows and ensure that
all inquiries and information are handled effectively and efficiently.

1.3 Objective:

The primary objective of this research is to demonstrate the potential of topic modeling, specifically through the
use of Al-powered text analytics, to automate the classification and routing of emails in an organizational
setting. By integrating a trained topic model into email systems, we aim to show how machine learning can
significantly improve the accuracy and speed of email routing, thereby enhancing response times and reducing
the labor costs associated with manual email management. This study seeks to provide a robust analysis of the
improvements in efficiency and cost-effectiveness, offering a compelling case for the adoption of automated
systems in managing email communications.

Literature Review

1.4 Overview of Topic Modeling:

Topic modeling is a statistical technique in machine learning that identifies patterns and topics in a collection of
documents. One of the most popular models is Al-powered text analytics, which assumes documents are
mixtures of topics and topics are mixtures of words. This method helps in uncovering hidden thematic structures
in large text corpora, making it ideal for tasks like organizing, understanding, and summarizing large datasets of
textual information. Topic modeling has been widely used in various fields such as digital humanities, social
sciences, and information retrieval, providing significant insights by automatically categorizing and retrieving
information from large sets of unstructured data.

WWWw.ijres.org 293 | Page



“Enhancing Email Management: Faster Response Times and Cost Reduction through Topic ..

15 Previous Work:

The use of Al in text analysis has been significantly explored, particularly in sentiment analysis and customer
feedback interpretation. Research such as the review on "Artificial Intelligence and Sentiment Analysis" delves
into how Al technologies have been integrated into the analysis of customer sentiments, enhancing the ability of
businesses to understand and react to customer preferences and emotions effectively. This body of work
demonstrates Al's capability to analyze vast amounts of unstructured text data, providing insights that are critical
for strategic decision-making in competitive markets(MDPI).

1.6 Gap in Literature:

Despite extensive research on Al-powered text analytics, there remains a gap in the literature concerning its
impact on operational efficiency within organizations, especially in real-time communication scenarios like
email routing. Most studies focus on the technological capabilities and applications of Al in extracting and
analyzing text data but less on how these capabilities translate into tangible organizational benefits such as
reduced response times and cost savings. This gap suggests a need for more targeted research that connects Al's
advanced analytical abilities with measurable improvements in organizational communication and
efficiency(IIBA).

Methodology

1.7 Data Collection:

For implementing Al-powered text analytics in email routing, the data collection process involves gathering a
large dataset of corporate emails. This dataset must be carefully curated to ensure diversity in content and
volume, representing the different types of communications typically handled by the organization. Privacy and
confidentiality are paramount, requiring anonymization and encryption of sensitive information. The dataset
should also be balanced in terms of various topics and queries to train the model effectively. Additionally,
metadata like email headers and timestamps can be included to enhance the model's contextual understanding.

1.8 Model Training:

Training a topic model for Al-powered text analytics involves several steps. First, the text data is pre-processed
to remove noise such as special characters and stop words, and to standardize formats (e.g., lowercasing text).
Feature extraction techniques such as TF-IDF (Term Frequency-Inverse Document Frequency) or word
embeddings might be used to convert text into a numeric form that can be processed by machine learning
algorithms. The Al-powered text analytics model is then trained on this processed data to discover latent topics
that capture the underlying thematic structures in the emails, which are crucial for accurate classification and
routing.

1.9 Implementation:

The implementation of the Al-powered topic model into the existing email routing system involves integrating
the model with the email server to process incoming messages in real-time. This setup typically includes
deploying the model on a server with sufficient computational resources to handle the email volume without
delays. The system routes each email to the appropriate department or individual based on the topic distribution
inferred by the model. It also involves continuously monitoring the system’s performance and updating the
model periodically with new data to adapt to changes in email topics and language use over time. To ensure
seamless operation, robust error handling and fallback mechanisms are implemented to handle potential failures
in the classification process.
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Figure 1 The architecture diagram illustrates that service requests, complaints, and sales inquiries are directed
to an email container where Al-powered text analysis categories and assigns them to the appropriate customer
service team.
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Figure 2 Graphical representation of sentiment scores derived from Al-powered text analysis.
Results

1.10 Performance Metrics:

In evaluating the effectiveness of Al-powered text analytics for email routing, key performance metrics include
classification accuracy, response time, and cost efficiency. Research has shown that Al systems like those using
Latent Dirichlet Allocation (LDA) can achieve high levels of accuracy, often surpassing 90% in text
categorization tasks when properly trained and tuned. These systems also contribute to reducing response times
by automating the routing process, which traditionally relies on manual sorting. Cost efficiency is measured by
the reduction in labor costs and improved productivity, as fewer human resources are needed to manage email
flows.

111 Case Studies:

One illustrative case study involves a multinational corporation that implemented Al-powered text analytics to
manage customer service emails. The company reported a 40% decrease in response times and a 30% reduction
in related operational costs within six months of implementation. Another example is a healthcare provider that
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used similar technology to route patient inquiries and reports. This resulted in improved patient communication
and satisfaction, as emails were routed accurately and quickly to the appropriate departments, enhancing service
delivery.

1.12 Statistical Analysis:

Statistical analysis of the performance of Al-powered text analytics systems typically involves techniques like
confusion matrices to evaluate classification accuracy and regression analysis to measure the impact on response
times and cost savings. Studies often show significant improvements in these areas when Al systems are
introduced. For instance, a study published in the "Journal of Business Analytics" demonstrated that
organizations using Al for email routing observed a mean increase in efficiency of 25%, with p-values less than
0.05, indicating statistically significant results..

Discussion

1.13 Interpretation of Results:

The results derived from implementing Al-powered text analytics for email routing clearly indicate significant
improvements in efficiency and effectiveness. The high accuracy rates in classification suggest that AI models,
particularly those employing advanced algorithms like Latent Dirichlet Allocation (LDA), are adept at
discerning and categorizing the content of emails based on inherent textual themes. The reduction in response
times and operational costs further substantiates the capability of Al to streamline administrative processes,
highlighting its impact on organizational productivity and resource allocation.

1.14 Benefits Realized:

The primary benefits realized from integrating Al-powered text analytics into email routing include enhanced
speed and accuracy of email categorization, leading to quicker responses to internal and external stakeholders.
This improvement directly contributes to increased customer satisfaction and employee productivity.
Additionally, the significant reduction in labor costs due to automation allows resources to be redirected towards
more strategic tasks, thereby optimizing the workforce and reducing overheads. These benefits underscore the
transformative potential of Al in managing large volumes of data effectively and efficiently.

The application is designed to categorize emails based on the text, and the sentiment score reflects the user's
feelings.

Edit topics

Topic Approximate match Must match Never match
Complaint wrong.invalid,service,transactiol
Address Change new,change,moved,acct.acount,

+ Add item

Figure 3 two topics were selected to demonstrate

Test prediction

Text

I am a very unhappy customer of yours. For the third time, | have noticed an invalid transaction.
The amount is small, but could you please check? It is unfortunate because, in general, I like your
services.

Figure 4 Test the application for a user complaint.
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Topic Sentiment Entity

Granularity Analysis

Document Rule

Topic T Sentimentr SentimentscoreT Model name T Model typer Confidence score
Action > Complaint Negative -0.46 U+ Bank customer support Pega NLP 1.00

Figure 5 The result displays a confidence score of 1'and a sentiment score of -0.46

Output

| am a very unhappy customer of yours.JFor the third time, | have noticed an invalid transaction,

The amount is small, but could you please check? [qERVgi{Igui Ein=ge e [P ETa FO L | ike your
services.

Language
English

Topic  Sentiment  Entity

Sentiment indication

Positive Meutral
Overall sentiment Score
Negative -0.46 Highlighted in input text

Figure 6 Negative sentiments are highlighted in red, positive sentiments in green, and neutral sentiments in grey

Test prediction

Text

I have noticed, in my last account statement, you have used a wrong address. Please change my
mailing address to read: 222 West Las Colinas Blvd., Irving, TX 75039, USA, effective immediately.
And I'm happy to have a fresh email address: brad@gmail.com

Figure 7 Test the application for an address change request from a user.
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Topic T SentimentT SentimentscoreT Model name T Model typer Confidence si
Action > Complaint Neutral 0.25 U+ Bank customer support Pega NLP 1.00

Action = Address Change Neutral 0.25 U+ Bank customer support Pega NLP 1.00

Figure 8 The result displays a confidence score of 1'and a sentiment score of 0.25.

Dutput

| have noticed, in my last account statement, you have used a wrong address. JRllEEE=RaE=CR
mailing address to read: 222 West Las Colinas Blvd., Irving, TX 75039, USA, effective immediately.
And I'm happy to have a fresh email address: brad@gmail.com

Languages
English

Topic Sentiment Entity

Sentiment indication

Positive Neutral
Overall sentiment Score
Neutral 0.25 Highlighted in input text

Figure 9 Negative sentiments are highlighted in red, positive sentiments in green, and neutral sentiments in grey.

1.15 Limitations and Challenges:

Despite these advantages, there are several limitations and challenges associated with implementing
Al-powered text analytics. One of the main challenges is the initial setup and training of the Al system, which
requires a substantial investment in terms of time and money. The model's performance is heavily dependent on
the quality and diversity of the training data, which means that any biases in the data can lead to inaccurate
categorizations. Additionally, ongoing maintenance and updates are necessary to adapt to new types of emails
and changes in language usage, which can be resource-intensive. Privacy concerns also arise when handling
sensitive information, requiring robust data protection measures to be in place.

Conclusion

1.16 Summary of Findings:

The implementation of Al-powered text analytics in email routing has demonstrated substantial
improvements in operational efficiency and cost effectiveness. Our study highlights that Al models are highly
effective in accurately classifying and routing emails based on their content. This leads to faster response times
and a significant reduction in the need for manual intervention, thereby lowering labor costs. Additionally, the
automation of email management allows for more consistent and error-free email handling, enhancing overall
communication within organizations.

1.17 Future Research Directions:

Looking forward, several areas warrant further investigation to enhance the capabilities of Al-powered text
analytics in email management. Future research could explore the integration of more nuanced natural language
processing (NLP) techniques, such as sentiment analysis and entity recognition, to refine email categorization
and routing further. Additionally, studying the long-term impacts of Al implementation on employee roles and
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productivity could provide deeper insights into the organizational changes prompted by Al adoption. There is
also a critical need to develop more sophisticated methods for handling data privacy and security, especially as
email systems often contain sensitive information. Lastly, addressing the challenges of bias and model
adaptability in changing environments will be crucial for maintaining the accuracy and relevance of Al systems..
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