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ABSTRACT

The project titled "Enhancing Stress Assessment with Machine Learning” aims to address the pervasive issue of
stress among employees in corporate sectors through the utilization of two machine-learning techniques: Support
Vector Machine (SVM) and Random Forest. Despite the availability of mental health programs, stress disorders
persist, necessitating a more targeted approach. Through meticulous data preprocessing and cleaning, we ensure
the accuracy of our analysis prior to applying the machine learning algorithms. Our findings highlight family
background and the accessibility of health benefits in the workplace as significant factors contributing to stress
levels. Armed with this insight, corporate sectors can implement tailored strategies to alleviate stress and foster a
more supportive work environment, thereby promoting employee well-being. This research provides valuable
insights into addressing stress-related challenges in the modern workplace and underscores the potential of
machine learning in enhancing stress assessment and intervention. By leveraging these insights, organizations can
prioritize employee well-being and productivity, thereby contributing to the overall success and sustainability of the
corporate sector. Given the dynamic nature of work and the increasing demands placed on employees,
understanding and addressing stress is crucial for maintaining a healthy and thriving workforce. Through our
project, we aim to offer a comprehensive framework for identifying and mitigating stress factors, ultimately
fostering a more resilient and productive corporate environment.

Keyword : - Support Vector Maching(SVM), Random Forest, Stress Assessment.

1. INTRODUCTION

Researching methods to improve stress assessment in corporate environments involves various aspects, including
understanding employee well-being, decision-making, and timely interventions. Current approaches encounter
several challenges in accurately gauging stress levels, making informed decisions, and delivering prompt support.
To address these obstacles, we propose harnessing machine learning technology. Machine learning is a powerful
tool capable of analyzing data and learning from it, functioning similarly to a smart assistant. By applying machine
learning techniques, we can gain deeper insights into employee stress levels and the underlying factors contributing
to them. This can enable companies to provide more effective support and foster healthier work environments.
Additionally, machine learning can assist in ensuring targeted interventions, matching appropriate support to those
in need. By promoting transparency and collaboration, machine learning has the potential to enhance teamwork and
maintain fairness in addressing stress-related issues. Ultimately, integrating machine learning into stress assessment
processes can lead to improved outcomes, fostering employee well-being and productivity.
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2. EXISTING SYSTEM

The current method of detecting employee stress relies heavily on manual surveys, which poses a significant
bottleneck due to its subjective nature and limited ability to accurately capture the complexities of employee
sentiments. Moreover, employing conventional algorithms like Naive Bayes and Gaussian Classifiers exacerbates
the system's shortcomings, as they require extensive datasets for training, resulting in prolonged execution times.
This data-driven approach, while common, leads to reduced efficiency and suboptimal outcomes. The imprecise
identification of stress levels further compounds the issue, hampering the system's overall accuracy and reliability in
gauging employees' true emotional states. These challenges underscore the pressing need for a more sophisticated
and automated approach to stress detection. Consequently, there is a growing interest in exploring advanced
machine learning algorithms to overcome these limitations and enhance the effectiveness of stress assessment in the
workplace. By adopting more advanced techniques, such as deep learning or ensemble methods, organizations can
potentially improve the accuracy and efficiency of stress detection systems, thereby promoting employee well-being
and productivity. Some of the disadvantages of the existing system are discussed below.

2.1 Subjective Surveys

Traditional methods for assessing stress in corporate environments often rely on subjective surveys. These surveys
ask employees to self-report their stress levels and related factors. However, relying solely on subjective surveys can
introduce response bias, as individuals may not always provide accurate or honest responses. This bias can lead to
an inaccurate assessment of stress levels within the organization. Additionally, individuals may feel hesitant to
report their true feelings or concerns, fearing judgment or repercussions. As a result, the data collected from these
surveys may be skewed, providing a distorted view of the actual stress levels experienced by employees.

2.2 Limited Data Analysis

Conventional data analysis techniques used in existing stress assessment methods may be limited in their ability to
capture the complex relationships between various stress factors. These techniques often rely on simple statistical
methods or predetermined models, which may not adequately account for the multifaceted nature of stress. As a
result, the insights gleaned from these analyses may be incomplete or biased, hindering the identification of key
stressors within the organization. Without a comprehensive understanding of the factors contributing to stress,
organizations may struggle to develop effective interventions to support employee well-being and mitigate stress-
related issues.

2.3 Time-consuming Processes

Manual data analysis processes employed in traditional stress assessment methods can be time-consuming and
labor-intensive. These processes typically involve manually collecting, organizing, and analyzing data from various
sources, such as surveys, interviews, and performance evaluations. The manual nature of these processes can lead to
significant delays in identifying and addressing stress-related issues within the organization. Moreover, the
inefficiency of manual data analysis may hinder the timely implementation of interventions to support employee
well-being. As a result, employees may continue to experience high levels of stress without adequate support or
resources to alleviate their symptoms.

3. PROPOSED SYSTEM

The proposed methodology for enhancing stress assessment in corporate settings involves utilizing machine learning
techniques, particularly Support Vector Machine (SVM) and Random Forest (RF) algorithms. Advantages of the
this proposed system are discussed below.

3.1 High-dimensional data handling

Support Vector Machine (SVM) and Random Forest (RF) algorithms are adept at handling high-dimensional data, a
common characteristic of datasets in corporate environments. SVM utilizes a mathematical technique known as the
kernel trick to transform data into higher-dimensional spaces, enabling the creation of optimal decision boundaries
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for stress assessment. Similarly, RF constructs multiple decision trees based on random subsets of features,
effectively capturing the intricate relationships between various stress factors. This capability allows SVM and RF
algorithms to provide comprehensive and nuanced insights into employee stress levels, enhancing the accuracy and
reliability of stress assessments in corporate settings

3.2 Accurate stress assessment

SVM and RF algorithms offer superior accuracy and robustness in stress assessment compared to traditional
methods. By analyzing multiple stress factors simultaneously, these algorithms can identify key predictors of stress
with precision. SVM employs a margin-based approach to classify data points into different stress categories, while
RF aggregates the predictions of multiple decision trees to produce a more accurate overall assessment.

3.3 Scalability and efficiency

The scalability and efficiency of SVM and RF algorithms make them well-suited for stress assessment in corporate
environments. SVM's computational complexity depends only on the number of support vectors, making it highly
scalable even with large datasets. Similarly, RF's parallel processing capabilities allow for efficient analysis of
extensive datasets, reducing computation time and resource requirements.

3.4 Timely interventions

SVM and RF algorithms facilitate the identification of high-risk individuals or departments, allowing organizations
to allocate resources effectively and prioritize interventions based on the severity of stress levels.

4. DESIGN METHODOLOGY

This integrated approach ensures that the frontend provides users with a smooth and accessible experience, while the
backend employs advanced techniques for accurate and efficient stress detection.

4.1 Frontend design

In the frontend of our stress detection system, we have designed a user-friendly interface using the Tkinter
framework. This graphical interface guides users through a systematic workflow, offering a series of interactive
buttons for distinct stages of the stress detection process.
e The frontend of our stress detection system is developed using the Tkinter framework, providing an
intuitive and user-friendly graphical interface.
e The interface guides users through a structured workflow with interactive buttons such as "Start", "Upload
Dataset™, and specific stages for data preprocessing, algorithm execution, stress prediction, and result
visualization.

Fig -2:Upload dataset
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e The "Data Preprocessing and Feature Extraction” section incorporates crucial steps, including data
gathering, cleaning, and feature extraction, enhancing user interaction and clarity in the stress detection
process.

Fig -3: Feature extraction

e Distinct buttons for running the SVM and Random Forest algorithms provide users with a straight forward
means of initiating stress prediction. Support Vector Machine (SVM) and Random Forest (RF) play vital
roles in this project by helping us understand and manage employee stress better. SVM works like a smart
detective, analyzing lots of information to figure out patterns and trends in stress levels. It helps us identify
which factors, like workload or job satisfaction, are most important in causing stress. On the other hand, RF
acts like a team of detectives, working together to explore different possibilities and come up with the best
solution. By using SVM and RF, we can predict stress levels accurately and quickly, allowing us to take
action before problems get worse. They make it easier for us to understand what's happening and find ways
to support employees effectively, making the workplace a happier and healthier environment for everyone.

e The "Predict Stress" button applies the trained models to provide real-time stress predictions based on the
processed data.

e The "Accuracy Graph" button generates a visual representation of the system's performance, allowing users
to assess the accuracy of stress predictions.

4.2 Backend design

In the frontend of our stress detection system, we have designed a user-friendly interface using the TKkinter
framework. This graphical interface guides users through a systematic workflow, offering a series of interactive
buttons for distinct stages of the stress detection process. On the backend, our stress detection system integrates
sophisticated machine learning algorithms and data processing techniques. Implementing Support Vector Machine
(SVM) and Random Forest algorithms through Python's scikit-learn libraries, the backend ensures robust stress
prediction capabilities. Utilizing Pandas and NumPy for data manipulation, the system undertakes comprehensive
data preprocessing.

5. CONCLUSION

In summary, the application of Support Vector Machine (SVM) and Random Forest (RF) in stress assessment within
corporate settings has demonstrated remarkable effectiveness. Analyzing extensive datasets, these machine learning
algorithms provide valuable insights into the intricate factors influencing employee stress levels. With SVM
achieving a prediction accuracy of 89.7% and Random Forest outperforming at 97.98%, the models showcase
impressive predictive capabilities.
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Fig -4: SVM and RF accuracies
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Fig -6: Prediction
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