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ABSTRACT 

Employee helpdesks are a vital component of 

modern organizations, addressing concerns 

ranging from IT issues to HR-related queries. 

However, inefficiencies such as delayed 

responses, misclassification of tickets, and high 

operational costs often plague these systems. 

This study investigates the use of text analytics, 

particularly Natural Language Processing 

(NLP) and machine learning (ML), to address 

these challenges. By leveraging these techniques, 

organizations can automate ticket classification, 

analyze employee sentiment, and predict 

recurring issues. This manuscript explores the 

application of text analytics in helpdesk systems 

through a literature review, a methodological 

framework, and empirical results from a case 

study. Findings indicate that text analytics 

significantly improves efficiency, accuracy, and 

employee satisfaction, paving the way for 

smarter and more responsive helpdesk 

operations. 
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Introduction 

Employee helpdesks are integral to the smooth 

functioning of organizations, offering solutions to 

a wide range of employee concerns. Traditionally, 

helpdesks rely on manual processes, where agents 

categorize and prioritize incoming tickets based on 

their descriptions. This manual intervention often 

leads to inefficiencies such as delayed resolutions, 

human errors in ticket classification, and 

suboptimal allocation of resources. 
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Text analytics, a branch of data analytics that 

processes unstructured textual data, offers 

transformative potential in this domain. Using 

techniques like NLP and ML, organizations can 

automate ticket categorization, extract insights 

from historical data, and predict trends to 

proactively address employee concerns. This paper 

aims to explore the application of text analytics in 

employee helpdesks, demonstrating how it can 

optimize workflows and enhance employee 

satisfaction. 

The objectives of this study are: 

1. To identify the challenges in traditional 

employee helpdesk systems. 

2. To explore how text analytics can address 

these challenges. 

3. To evaluate the effectiveness of text 

analytics through a case study. 

 

Literature Review 

1. Traditional Employee Helpdesk Systems 

Employee helpdesks have been traditionally 

managed using manual or semi-automated systems. 

According to Gupta et al. (2020), such systems 

often struggle with scalability as ticket volumes 

increase. Additionally, human agents are prone to 

biases and errors, leading to inconsistent 

resolutions. 

 

2. Emergence of Text Analytics 

Text analytics has gained traction as a solution to 

process unstructured data. Research by Jurafsky 

and Martin (2021) highlights that NLP techniques 

such as tokenization, stemming, and sentiment 

analysis can transform raw text into actionable 

insights. These tools are particularly useful in 

environments where data is predominantly text-

based, such as helpdesks. 

3. Applications of Text Analytics in Helpdesks 

Studies by Kumar et al. (2019) reveal that text 

analytics can be used for: 
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• Ticket Classification: Automatically 

assigning categories to tickets based on 

textual descriptions. 

• Sentiment Analysis: Determining the 

emotional tone of employee submissions to 

prioritize critical issues. 

• Trend Prediction: Analyzing historical 

data to identify recurring problems and 

address them proactively. 

4. Challenges in Implementing Text Analytics 

Despite its advantages, implementing text analytics 

poses challenges. These include data quality issues, 

lack of technical expertise, and resistance to change 

within organizations (Singh et al., 2021). This 

study aims to address these gaps by proposing a 

structured methodology for text analytics in 

helpdesk systems. 

Methodology 

This study follows a structured, step-by-step 

methodology to explore the use of text analytics in 

addressing employee helpdesk challenges. The 

process is divided into four key phases: data 

collection, data preprocessing, model development, 

and evaluation. 

1. Data Collection 

The data used for this study was collected from the 

helpdesk system of a mid-sized organization over 

six months. The dataset comprised: 

• Tickets: 50,000 employee-submitted 

helpdesk tickets. 

• Categories: Each ticket was assigned to 

one of the following categories: IT support, 

HR queries, payroll issues, facilities 

management, and general inquiries. 

• Metadata: This included ticket submission 

timestamps, resolution times, employee 

satisfaction scores, and agent feedback. 

• Textual Data: Descriptions provided by 

employees to articulate their issues or 

queries. 

The dataset was anonymized to protect employee 

privacy and meet ethical guidelines. Special 

attention was given to the diversity of ticket types 

to ensure the robustness of the models. 

2. Data Preprocessing 

To prepare the dataset for analysis, the following 

preprocessing steps were performed: 

1. Tokenization: The text descriptions were 

broken down into smaller components, 

such as words or phrases, to facilitate 

analysis. 

2. Stopword Removal: Commonly used 

words like "the," "is," and "and" that do not 

contribute to the semantic understanding of 

the text were removed. 

3. Lemmatization: Words were reduced to 

their root forms (e.g., "running" became 

"run") to standardize the dataset and 

improve the performance of text analytics 

models. 

4. Noise Removal: Irrelevant elements such 

as special characters, emojis, and email 

signatures were removed. 

5. Vectorization: Textual data was converted 

into numerical representations using Term 

Frequency-Inverse Document Frequency 

(TF-IDF). This method quantifies the 

importance of words in the context of the 

entire dataset. 

3. Model Development 
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Three separate models were developed to address 

different helpdesk challenges: 

1. Ticket Classification Model 

o A supervised learning model was 

designed to categorize tickets into 

predefined classes such as IT, HR, 

payroll, and facilities. 

o Algorithms used: Logistic 

Regression, Random Forest, and 

Support Vector Machines (SVM). 

o Best-performing algorithm: 

Random Forest with 

hyperparameter tuning, achieving 

an accuracy of 92%. 

2. Sentiment Analysis Model 

o An NLP model was built to analyze 

the emotional tone of ticket 

descriptions (e.g., positive, neutral, 

or negative). 

o Algorithms used: Naive Bayes and 

Bidirectional Encoder 

Representations from Transformers 

(BERT). 

o BERT outperformed Naive Bayes 

with a sentiment detection accuracy 

of 94%. 

3. Predictive Analysis Model 

o A time-series forecasting model 

was developed to predict recurring 

issues based on historical data. 

o Algorithm used: Long Short-Term 

Memory (LSTM) networks. 

o Key focus: Identifying trends, such 

as recurring IT issues during 

software updates. 

4. Evaluation 

The models were evaluated using standard metrics: 

• Accuracy: Percentage of correct 

predictions. 

• Precision: Ability of the model to correctly 

identify positive instances. 

• Recall: Ability of the model to capture all 

relevant instances. 

• F1-Score: Harmonic mean of precision and 

recall. 

Employee feedback and helpdesk agent insights 

were also collected to validate the practical impact 

of the models. 

Statistical Analysis of Helpdesk 

Performance Before and After Text 

Analytics Implementation 

Metric Before 

Implemen

tation 

After 

Implemen

tation 

Improve

ment 

(%) 

Average 

Ticket 

Resoluti

on Time 

(hours) 

48 31 35% 

Ticket 

Classific

ation 

Accurac

y (%) 

72 92 20% 

Sentime

nt 

Detectio

n 

Accurac

y (%) 

N/A 94 N/A 

Proporti

on of 

Recurrin

g Issues 

Resolve

d (%) 

60 85 25% 

Employe

e 

6.5 7.8 20% 
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Satisfact

ion 

Score 

(out of 

10) 

Critical 

Issue 

Respons

e Time 

(hours) 

12 7 40% 

 

Results 

The application of text analytics demonstrated 

significant improvements across multiple 

dimensions of helpdesk operations. Below are the 

detailed findings: 

1. Ticket Classification Accuracy 

• The ticket classification model achieved: 

o Accuracy: 92% 

o Precision: 90% 

o Recall: 93% 

o F1-Score: 91.5% 

• Average ticket categorization time was 

reduced by 70%, enabling faster routing to 

the appropriate teams. 

2. Sentiment Analysis Insights 

• Sentiment analysis revealed: 

o Positive Sentiments: 60% of 

tickets expressed gratitude or 

neutral emotions. 

o Negative Sentiments: 30% of 

tickets highlighted dissatisfaction or 

urgency. 

o Neutral Sentiments: 10% were 

neither positive nor negative. 

• Negative sentiment tickets were prioritized 

for quicker response, reducing critical issue 

resolution times by 40%. 

3. Predictive Analysis Outcomes 

• Recurring issues, such as "VPN 

connectivity problems" and "payroll errors 

during peak periods," were identified. 

• Proactive measures, such as implementing 

automated payroll checks and network 

upgrades, reduced ticket volumes for these 

categories by 25% over three months. 

4. Operational Efficiency 

• The overall resolution time for tickets 

decreased by 35%. 

• Employee satisfaction scores improved by 

20% due to faster responses and better 

prioritization. 

• Agent workload was optimized, allowing 

them to focus on complex or high-priority 

issues. 

Conclusion 

Text analytics has proven to be a transformative 

tool for addressing challenges in employee 

helpdesk systems. By leveraging advanced 

31

0 10 20 30

Average Ticket Resolution Time (hours)

Ticket Classification Accuracy (%)

Proportion of Recurring Issues Resolved (%)

After Implementation Before Implementation
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techniques in NLP and machine learning, 

organizations can automate critical processes such 

as ticket classification, sentiment analysis, and 

trend prediction. The key findings from this study 

underscore several benefits: 

1. Efficiency: Faster ticket categorization and 

resolution significantly reduce response 

times and operational costs. 

2. Accuracy: Machine learning models 

minimize human errors in categorization 

and sentiment interpretation. 

3. Employee Satisfaction: Prioritizing 

critical issues based on sentiment analysis 

leads to improved employee experiences. 

4. Proactive Solutions: Predictive models 

help organizations anticipate and address 

recurring problems before they escalate. 

Despite these advantages, implementing text 

analytics is not without challenges. Models require 

large volumes of high-quality training data, and 

handling multilingual data is complex. 

Furthermore, organizations must address resistance 

to change and invest in training for employees and 

agents to adapt to new systems. 

Future research could focus on integrating 

advanced technologies such as multilingual NLP 

models, real-time chatbot assistants, and federated 

learning for secure and decentralized data 

processing. By continuing to refine these systems, 

organizations can ensure that helpdesk operations 

remain agile, scalable, and employee-focused in 

the face of evolving workplace demands. 
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