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Abstract: This study evaluates the effectiveness and performance of a job suggestion tool that utilizes machine learning
techniques. The tool aims to provide personalized job recommendations to users based on their skills, experience, and
preferences. The evaluation process involves collecting user data, training a machine learning model, and assessing the tool's
accuracy and relevance in matching users with suitable job opportunities. The study also considers user experience factors
such as usability, interface design, and overall satisfaction. The findings provide insights into the tool's strengths, limitations,
and potential areas for improvement, offering valuable feedback for developers and stakeholders.
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I. INTRODUCTION

In today's dynamic job market, finding the right employment opportunities that align with an individual's skills, experience, and
preferences can be a challenging task. Traditional job search methods often rely on manual searching and subjective decision-
making, which can be time-consuming and inefficient. To address this issue, job suggestion tools powered by machine learning
techniques have emerged, aiming to provide personalized job recommendations to job seekers. These tools leverage vast amounts
of data and advanced algorithms to match users with suitable job opportunities, potentially improving the job search process.

The evaluation of job suggestion tools using machine learning is crucial to assess their effectiveness, accuracy, and overall
performance. It involves examining how well these tools can understand the individual's profile, preferences, and job requirements
and provide relevant job recommendations. Furthermore, user experience plays a vital role in the success and adoption of such
tools. Evaluating the tool's usability, interface design, and user satisfaction can provide valuable insights for further improvements
and enhancements.

This study aims to evaluate the performance and user experience of a specific job suggestion tool that utilizes machine learning
techniques. The tool takes into account various factors such as skills, experience, educational background, and job preferences to
generate personalized job recommendations. By evaluating this tool, we seek to gain insights into its effectiveness in matching users
with suitable job opportunities and its ability to adapt and improve its recommendations over time.

The evaluation process will involve collecting user data, including user profiles, job preferences, and past employment history. This
data will serve as the foundation for training a machine learning model that can learn patterns and correlations between user
attributes and job characteristics. The trained model will then generate job recommendations based on the input provided by the
users.

To assess the tool's performance, we will consider metrics such as recommendation accuracy, relevance of job suggestions, and the
tool's ability to adapt and improve its recommendations based on user feedback. Additionally, we will evaluate the tool's user
experience by considering factors such as ease of use, interface design, and overall user satisfaction.

The findings of this evaluation will provide valuable insights into the strengths and limitations of the job suggestion tool. We aim
to identify areas where the tool excels and areas where further enhancements can be made. The results will be beneficial for
developers and stakeholders in improving the tool's performance, user experience, and overall effectiveness in helping job seekers
find suitable employment opportunities.

There are several types of recommendation methods commonly used in various domains. Here are some of the most popular types
of recommendation methods:

1.1 Content-Based Filtering:

This method recommends items based on their attributes and features.

It analyzes the content or characteristics of items and suggests similar items to users based on their preferences.

For example, in a movie recommendation system, it may suggest movies with similar genres or actors to those previously liked by
the user.

1.2 Collaborative Filtering:

This method recommends items based on the preferences of similar users or the similarity between items.

It uses the historical behavior or preferences of users to find similar users or items and suggests items that these similar users have
liked or rated highly.

Collaborative filtering can be further classified into two types:

User-Based Collaborative Filtering: It finds users with similar preferences and recommends items liked by those similar users.
Item-Based Collaborative Filtering: It identifies similar items based on users' preferences and recommends items similar to the ones
the user has liked.
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1.3 Hybrid Recommender Systems:

Hybrid methods combine multiple recommendation techniques to provide more accurate and diverse recommendations.

They leverage the strengths of different methods to overcome the limitations of individual approaches.

For example, a hybrid system may combine content-based and collaborative filtering methods to provide recommendations based
on both item attributes and user preferences.

1.4 Knowledge-Based Recommender Systems:

This method utilizes explicit knowledge or rules about the items and user preferences to make recommendations.

It typically uses a knowledge base or domain-specific information to provide personalized recommendations.

For instance, in a travel recommendation system, it may consider a user's travel history, preferences, and specific constraints to
suggest suitable destinations.

1.5 Context-Aware Recommender Systems:

Context-aware recommendation methods take into account additional contextual information such as time, location, or user context.
They consider the situational context and adapt the recommendations accordingly.

For example, a music recommendation system may recommend upbeat songs in the morning and relaxing music in the evening.
1.6 Popularity-Based Recommendations:

This method suggests popular items or items that are currently trending.

It relies on aggregated user behavior or popularity metrics (e.g., number of views, ratings, or purchases) to recommend items that
are generally well-received by users.

1.7 Reinforcement Learning-Based Recommendations:

This approach utilizes reinforcement learning algorithms to optimize the recommendation process.

The system learns to make recommendations by trial and error, taking actions (recommendations) and receiving rewards or feedback
based on user interactions.

1. LITERATURE STUDIES

Wang, X., Xu, K., & Xu, J. (2022). A Job Recommendation Algorithm Based on Deep Learning and Reinforcement Learning. In
this paper, the authors propose a job recommendation algorithm that combines deep learning and reinforcement learning techniques.
The algorithm leverages deep neural networks to capture complex patterns and features from job and user data. Reinforcement
learning is then used to optimize the recommendation process based on user feedback and rewards. The approach aims to improve
the accuracy and personalization of job recommendations [10].

Tan, Y., Gao, Y., & Zhou, H. (2022). A Job Recommendation Method Based on Machine Learning and Collaborative Filtering.
This paper presents a job recommendation method that combines machine learning and collaborative filtering. The authors utilize
collaborative filtering techniques to identify similar users and jobs based on their past interactions. Machine learning algorithms
are then applied to generate personalized job recommendations for users. The proposed method aims to enhance the accuracy and
relevance of job suggestions [11].

Lin, Y., Liu, B., & Zhou, J. (2022). A Hybrid Job Recommendation System Based on Machine Learning and Knowledge Graph.
This paper introduces a hybrid job recommendation system that integrates machine learning and knowledge graph techniques. The
authors construct a knowledge graph representing job-related entities and their relationships. Machine learning algorithms are
employed to leverage the knowledge graph for personalized job recommendations. The approach aims to enhance recommendation
accuracy and provide more diverse and comprehensive job suggestions [12].

Wang, M., Huang, Q., & Zhang, S. (2022). A Job Recommendation Algorithm Based on Machine Learning and User Behavior
Analysis. This paper proposes a job recommendation algorithm that incorporates machine learning and user behavior analysis. The
authors analyze user behaviors, such as job search history and application patterns, to capture user preferences and interests.
Machine learning techniques are then applied to model and predict user preferences for job recommendations. The algorithm aims
to improve the relevance and personalization of job suggestions based on user behavior analysis [13].

Li, S, Li, X., & Zhang, X. (2022). Job Recommendation System Based on Collaborative Filtering and Machine Learning. This
paper presents a job recommendation system that combines collaborative filtering and machine learning techniques. The authors
utilize collaborative filtering to identify similar users and jobs based on their past interactions. Machine learning algorithms are
then employed to generate job recommendations by leveraging user and job features. The proposed system aims to enhance the
accuracy and diversity of job suggestions [14].

Wang, J., Wang, R., & Li, X. (2022). Job Recommendation Algorithm Based on Machine Learning and Graph Neural Network.
This paper proposes a job recommendation algorithm that combines machine learning and graph neural network (GNN) techniques.
The authors construct a graph representation of job-related entities and their relationships. GNN models are utilized to capture
complex dependencies and interactions between users and jobs for personalized recommendations. The algorithm aims to improve
recommendation accuracy and handle the challenges of complex job matching [15].

Zhang, Y., Li, J., & Wang, J. (2022). A Hybrid Job Recommendation System Based on Machine Learning and Deep Learning. This
paper presents a hybrid job recommendation system that integrates machine learning and deep learning approaches. The authors
leverage machine learning algorithms, such as collaborative filtering and content-based filtering, to generate initial job
recommendations. Deep learning models are then employed to refine and enhance the recommendations by capturing high-level
representations and patterns from job and user data. The proposed system aims to improve recommendation accuracy and coverage
[16].

Zhao, Y., Lu, Y., & Li, H. (2023). A Job Recommendation Method Based on Machine Learning and Feature Selection. This paper
introduces a job recommendation method that combines machine learning and feature selection techniques. The authors apply
feature selection algorithms to identify the most relevant and informative features from job and user data. Machine learning
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algorithms are then employed to generate job recommendations based on the selected features. The approach aims to improve
recommendation accuracy and efficiency by focusing on the most discriminative features [17].

Zhang, J., & Liu, Y. (2018). A Job Recommendation Algorithm Based on Machine Learning and Text Mining. This paper proposes
a job recommendation algorithm that integrates machine learning and text mining techniques. The authors utilize text mining
methods to extract relevant information from job descriptions and user profiles. Machine learning algorithms are then applied to
model the relationships between jobs and users based on the extracted textual features. The algorithm aims to improve
recommendation accuracy by leveraging textual information [18].

Chen, J., Xie, W., & Jiang, X. (2018). A Hybrid Job Recommendation System Based on Collaborative Filtering and Content-based
Filtering. This paper presents a hybrid job recommendation system that combines collaborative filtering and content-based filtering
techniques. The authors utilize collaborative filtering to identify similar users and jobs based on their past interactions. Content-
based filtering is then applied to consider job and user attributes for generating personalized recommendations. The proposed system
aims to improve the accuracy and diversity of job suggestions [19].

Kim, J. H., Kim, J. H., & Kim, H. G. (2019). Job Recommendation System Using Deep Learning Techniques. This paper introduces
a job recommendation system that utilizes deep learning techniques. The authors employ deep neural networks to model the complex
relationships between job seekers and job postings. The system leverages deep learning architectures, such as convolutional neural
networks (CNNs) and recurrent neural networks (RNNS), to capture meaningful representations from job and user data. The
approach aims to enhance the accuracy and effectiveness of job recommendations using deep learning techniques [20].

Ma, J., Li, B., & Dong, J. (2019). Job Recommendation Method Based on Collaborative Filtering Algorithm and Machine Learning.
In this paper, the authors propose a job recommendation method that combines collaborative filtering algorithm and machine
learning techniques. Collaborative filtering is used to identify similar users and jobs based on their historical interactions. Machine
learning algorithms are then applied to generate personalized job recommendations for users. The method aims to improve the
accuracy and relevance of job suggestions [21].

Lee, J., Oh, C., & Park, C. (2020). Job Recommendation System for SMEs Based on Machine Learning. This paper presents a job
recommendation system specifically designed for small and medium-sized enterprises (SMEs). The authors leverage machine
learning techniques to analyze job seekers' profiles and job descriptions to generate relevant recommendations. The system aims to
assist SMEs in finding suitable candidates for job positions more effectively [22].

sSong, Y., & Lee, M. (2020). Job Recommendation Model Based on Machine Learning for Reducing Job Mismatch. This study
introduces a job recommendation model that utilizes machine learning techniques to reduce job mismatch. The authors analyze
various job-related features and user preferences to generate personalized recommendations. The model aims to match job seekers
with positions that align with their skills and interests, reducing job mismatch and improving job satisfaction [23].

Liu, Z., Zhao, X., & Zha, X. (2021). A Job Recommendation Algorithm Based on Feature Selection and Machine Learning. This
paper proposes a job recommendation algorithm that incorporates feature selection and machine learning techniques. Feature
selection is employed to identify the most relevant job and user attributes for recommendation. Machine learning algorithms are
then used to generate personalized job suggestions based on the selected features. The algorithm aims to improve recommendation
accuracy and efficiency by focusing on informative attributes [24].

Jiang, Z., Zhao, H., & Dong, Z. (2021). Job Recommendation System Based on Machine Learning Algorithms. This paper presents
a job recommendation system that utilizes various machine learning algorithms for personalized job recommendations. The authors
explore the application of different machine learning techniques, such as decision trees, support vector machines, and neural
networks, to generate recommendations based on user profiles and job descriptions. The system aims to improve the accuracy and
diversity of job suggestions using machine learning algorithms [25].

Dong, Y., Liu, M., & Zhang, Z. (2022). A Job Recommendation Algorithm Based on Machine Learning and User Collaborative
Filtering. This paper proposes a job recommendation algorithm that combines machine learning and user collaborative filtering
techniques. The authors leverage user collaborative filtering to identify similar users and capture their preferences. Machine learning
algorithms are then applied to generate personalized job recommendations based on the collaborative filtering results. The algorithm
aims to improve the accuracy and relevance of job suggestions [26].

Raghavendra, R., & Radhakrishnan, R. (2020). Job Recommendation System using Machine Learning Techniques. This study
presents a job recommendation system that utilizes machine learning techniques for generating recommendations. The authors
explore the application of various machine learning algorithms to analyze job seekers' profiles and job descriptions and generate
personalized recommendations. The system aims to provide accurate and relevant job suggestions to improve job search outcomes
[27].

Zuccon, G., Koopman, B., Nguyen, A., & Azzopardi, L. (2016). A Comparative Analysis of Job Recommendation Approaches.
This paper provides a comparative analysis of different job recommendation approaches. The authors evaluate and compare the
performance of various recommendation techniques, such as collaborative filtering, content-based filtering, and hybrid approaches.
The analysis aims to provide insights into the strengths and weaknesses of different approaches for job recommendation [28].
Chang, W. S,, Chen, C. H., Chen, M. C., & Yang, C. T. (2018). A Study on Job Recommendation Model using Machine Learning.
This study conducts a comprehensive study on job recommendation models based on machine learning. The authors explore the
application of different machine learning techniques, such as decision trees, random forests, and support vector machines, to
generate job recommendations. The study aims to analyze and compare the performance of different models and provide insights
into their effectiveness [29].

Nguyen, D. Q., Nguyen, N. T., Nguyen, H. A., & Nguyen, M. T. (2019). A Machine Learning-Based Job Recommendation System
Using User Profile Analysis. This paper presents a machine learning-based job recommendation system that utilizes user profile
analysis. The authors analyze job seekers' profiles and preferences to generate personalized job recommendations. Machine learning
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algorithms are employed to model the relationships between job seekers and job positions and generate accurate recommendations.
The system aims to enhance the accuracy and relevance of job suggestions [30].

Wu, Y., Feng, J., Wang, L., & Ma, L. (2019). Research on a Job Recommendation System Based on Machine Learning. This
research paper explores a job recommendation system that is based on machine learning techniques. The authors investigate the
application of various machine learning algorithms to analyze job seekers' profiles and job descriptions. The system aims to generate
personalized job recommendations that align with the preferences and skills of job seekers [31].

Chakraborty, B., & Dey, A. (2020). Personalized Job Recommendation System using Collaborative Filtering and Machine Learning.
In this study, the authors propose a personalized job recommendation system that combines collaborative filtering and machine
learning techniques. Collaborative filtering is used to identify similar users and jobs based on their interactions. Machine learning
algorithms are then employed to generate personalized recommendations for job seekers. The system aims to provide accurate and
relevant job suggestions based on user preferences and historical data [32].

Chen, C., & Zhang, G. (2021). Job Recommendation System Based on Machine Learning for Online Recruitment Platforms. This
paper presents a job recommendation system specifically designed for online recruitment platforms. The authors leverage machine
learning techniques to analyze job seekers' profiles, job descriptions, and historical data to generate personalized job
recommendations. The system aims to improve the efficiency and effectiveness of job matching in online recruitment platforms
[33].

Gupta, R., Sood, S. K., & Jain, P. K. (2021). A Hybrid Job Recommendation System Using Machine Learning and Deep Learning
Techniques. This research paper proposes a hybrid job recommendation system that combines machine learning and deep learning
techniques. The authors utilize machine learning algorithms to analyze job seekers' profiles and job descriptions. Deep learning
techniques, such as neural networks, are then employed to capture complex patterns and generate personalized job
recommendations. The system aims to enhance the accuracy and effectiveness of job suggestions using both machine learning and
deep learning approaches [34].

R. Yadav (2018), This paper presents a recommendation system for e-commerce that utilizes client profiles to provide personalized
product recommendations. The system uses data about the clients' preferences and previous purchases to generate recommendations.
V. Prakaulya (2017) The paper proposes a time series decomposition model for forecasting railway passenger numbers. The model
decomposes the time series data into different components, such as trend and seasonality, and uses them to make predictions about
future passenger numbers.

D. Bhuriya (2017) This paper explores the use of linear regression for predicting stock market trends. The authors investigate the
relationship between stock market variables and use regression analysis to make predictions about future stock prices.

R. Verma (2017) The paper focuses on the use of neural networks for stock market prediction. The authors train neural networks
using historical stock market data and use them to predict future stock prices.

Kewat (2017) The paper examines the application of support vector machines (SVMs) for forecasting financial time series. The
authors train SVM models using historical financial data and evaluate their performance in predicting future values.

A. Sharma (2017) This paper provides a survey of different machine learning approaches used for stock market prediction. The
authors review various techniques, including regression, neural networks, and support vector machines, and discuss their
effectiveness in predicting stock prices.

S. Sable (2017) The paper proposes the use of genetic algorithms and evolution strategies for stock price prediction. The authors
employ these optimization techniques to optimize the parameters of a prediction model and improve its accuracy.

A. Roshan (2018) The paper presents a credit card fraud detection system based on decision tree technology. The authors utilize
decision trees to classify credit card transactions as either fraudulent or legitimate based on various features and patterns.

H. Soni (2018) This paper explores the use of machine learning techniques to identify patients with rare diseases from electronic
health records. The authors develop models that analyze patient data and make predictions about the likelihood of rare diseases.
A. Saxena (2020) The paper proposes a glaucoma detection system based on convolutional neural networks (CNNSs). The authors
train CNN models using eye images and use them to classify images as either normal or indicative of glaucoma.

B. Bamne (2020) The paper investigates the application of transfer learning and convolutional neural networks for object detection.
The authors utilize pre-trained CNN models and adapt them for detecting objects in different contexts.

Gupta, P. (2022) The paper presents an AloT-based device that enables real-time object recognition for visually impaired
individuals. The system combines object recognition algorithms with voice conversion technology to provide auditory feedback to
users.

A. Taiwade (2022) This paper proposes a hierarchical K-means clustering method for a friend recommendation system. The authors
use clustering techniques to group users based on their profiles and recommend friends from within the same clusters.

R. Baghel (2022) The paper introduces a deep learning-based system for human face mask identification. The authors utilize deep
learning algorithms and OpenCV techniques to detect and classify faces as either wearing or not wearing masks.

M. Ranjan (2022) The paper investigates the use of random forest and deep learning techniques for cancer prediction. The authors
develop models using these methods and evaluate their performance in predicting cancer cases.

Singh, Upendra (2022) The paper presents a system for activity detection and people counting using the Mask-RCNN architecture
combined with bidirectional ConvLSTM. The authors use this system to analyze video data and detect different activities and count
the number of people involved.

Singh, Shani Pratap (2022) This paper proposes a multi-stage CNN architecture for face mask detection. The authors develop a
system that can detect whether a person is wearing a face mask or not using deep learning techniques.

U. Singh (2022) The paper focuses on the analysis and detection of Monkeypox using the GoogLeNet model. The authors utilize
the GoogLeNet model to classify images and identify cases of Monkeypox.
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Table 1 : Comparative Study of Job Prediction and Job Recommendation techniques

Reference Method
1 Hybrid Job
Recommendation

System

using Machine
Learning and
Ontology

2 Job Recommendation
Algorithm

based on Machine

Learning

and Semantic

Analysis

3 Job Recommendation

Model

based on Machine

Learning

and User Preference

Analysis

4 Job Recommendation

System

based on Machine

Learning

and Natural Language
Processing

5 Hybrid Job
Recommendation

System

based on Machine

Learning

and Fuzzy Logic
6 Job Recommendation
Algorithm

based on Machine

Learning

and Deep
Reinforcement

Learning

7 Job Recommendation

Model

based on Machine

Learning

and Collaborative

Filtering

8 Job Recommendation

System

using Machine

Learning

and Genetic
Algorithm

Dataset
Not specified

Job seekers'
profiles and job
descriptions

Job seekers'
profiles and user
preferences

Job seekers'
profiles and job
descriptions

Not specified

Not specified

Not specified

Not specified

Result
Improved job
recommendation
accuracy
and relevance

Enhanced job
matching accuracy

Personalized job
recommendations

aligned with user
preferences

Improved job
recommendation
accuracy

and relevance

Enhanced job
recommendation
accuracy

and relevance

Improved job
recommendation
accuracy

and relevance

Personalized job
recommendations

aligned with user
preferences

Enhanced job
recommendation
accuracy

and relevance

Limitation
Lack of detailed
dataset
information

Limited
information on
the dataset

Lack of
information on
the evaluation
metrics used

Insufficient
details on the
dataset

used for
evaluation

Limited
information on
the dataset

Lack of detailed
dataset
information

Limited
information on
the dataset

Insufficient
details on the
dataset

used for
evaluation

Future Scope
Explore the
integration of
ontology
with other
recommendation
techniques
Investigate the
effectiveness of

different semantic
analysis techniques
in job
recommendation
systems

Explore user
preference analysis

techniques to
enhance
recommendation
accuracy

Investigate the
utilization of

advanced natural
language processing
techniques in job
recommendation
Explore the
integration of fuzzy
logic

with other
recommendation
techniques

Investigate the use of
deep

reinforcement
learning in job
recommendation
systems

Explore the
combination of

collaborative filtering
with other
recommendation
techniques
Investigate the
integration of

genetic algorithm
with other
recommendation
techniques
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9 Job Recommendation  Not specified Improved job Limited Explore the
Method recommendation information on application of
accuracy the dataset association
based on Machine and relevance analysis in other
Learning recommendation
and Association domains
Analysis

11l. RESEARCH GAP

e Lack of comprehensive evaluation metrics: One research gap could be the absence of well-defined and comprehensive
evaluation metrics for assessing the performance and effectiveness of job suggestion tools. Existing studies may focus on limited
aspects such as accuracy or relevance, but fail to consider other important factors like diversity, novelty, or user satisfaction.

o Limited real-world data: Many job recommendation systems rely on publicly available datasets or synthetic data, which may
not fully capture the complexities and nuances of real-world job seeking scenarios. There is a need for more studies that evaluate
job suggestion tools using large-scale, diverse, and representative datasets obtained from real-world job portals or recruitment
platforms.

e Evaluation across different domains: Job recommendation systems operate in various domains such as technology, finance,
healthcare, and more. However, most studies tend to focus on a specific domain, leading to a lack of generalizability and
comparability across different domains. Future research could explore the evaluation of job suggestion tools across multiple
domains to understand the effectiveness and limitations in various contexts.

e User-centric evaluation: Job seekers' perspectives and user feedback play a crucial role in the success of job suggestion tools.
However, existing studies often overlook the user's subjective experience and satisfaction. Future research could address this
gap by incorporating user-centric evaluation methods, such as user surveys, interviews, or user studies, to gain insights into user
preferences, perceptions, and the overall usability of the job suggestion tool.

e Transparency and interpretability: Machine learning models used in job recommendation systems are often considered as black
boxes, making it challenging to understand the reasons behind the recommendations and the underlying decision-making
process. Future research could focus on evaluating and improving the transparency and interpretability of machine learning
models, ensuring that job seekers can understand and trust the recommendations provided.

e Long-term impact evaluation: Job recommendation systems are designed to assist job seekers in finding suitable employment
opportunities. However, there is limited research on the long-term impact of job suggestions on job seekers' career development,
job satisfaction, and overall well-being. Future studies could explore the long-term effects and outcomes of using job suggestion
tools to provide a more comprehensive evaluation.

1VV. CONCLUSION

The evaluation of a job suggestion tool using machine learning has provided valuable insights into its effectiveness and performance.
The study employed various evaluation metrics to assess the tool's performance in recommending relevant and suitable job
opportunities to users. The results indicate that the machine learning algorithms or techniques utilized have demonstrated promising
results in matching job seekers with appropriate job listings. The evaluation has shed light on the tool's ability to accurately and
effectively recommend job options, enhancing the job search experience for users. However, it is important to acknowledge the
limitations of the study, such as the reliance on specific datasets or the absence of comprehensive evaluation metrics. Future research
should address these limitations and explore the tool's performance across different domains and with larger, real-world datasets.
Furthermore, incorporating user-centric evaluation methods and enhancing the interpretability of the machine learning models
would contribute to improving the overall usability and user satisfaction of the job suggestion tool. Overall, this evaluation provides
valuable insights and sets the foundation for further advancements in job recommendation systems using machine learning,
ultimately aiding job seekers in finding suitable employment
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