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Abstract—The goal of employee performance reviews is to gauge each employee’s level of dedication to the business. For a 

company to succeed, employee performance forecasting is crucial. This study used machine learning to predict employee 

performance in a workplace setting. The researcher uses data mining in accordance with industry standards (CRIPS-DM). 

The prediction model is created using Random Forest, Logistic Regression, Decision Trees algorithms. As a result, compared 

to the other two classifiers utilized, Random Forest Classifier has a greater accuracy. 
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I.INTRODUCTION 

Being part of the employee performance evaluation process, everyone else's contribution to the organization is appraised. How well 

each individual performs with respect to those goals determines whether an organization meets its objectives. Performance 

evaluations have two main objectives: first, to acknowledge employees who achieve organizational goals; and second, to identify 

objectives that were missed and develop action plans to make sure that these goals are met in the future (Islam and Rasad, 2006). It 

aids in reminding employees of what their bosses anticipate from them at work. They give companies data to use in making decisions 

about hiring, such as promotions, wage increases, and layoffs. 

One of the significant issues for businesses anywhere in the world is the rising rate of employee turnover. The cost of this turnover 

problem includes severance pay, recruiting new employees, and coaching them. Companies, institutions, and organizations are 

focusing on ways to cut back on employee turnover because it uses up a lot of their resources. Finding the person who will go is the 

first step in reducing this turnover. 

When a corporation fails to deliver adequate satisfaction, it's one of the main causes of employee transfer. The pleasure of employees 

is a key factor in their performance. The ability or capability of an employee's performance for each work is performed by the 

employee, according to, and this links to the employee's pleasure. Performance increases the competitive advantage of the 

organization for each employee. Each company's human resources (HR) department has the responsibility of ensuring employee 

happiness in order to maximize productivity. Each employee's personal goals are an integral part of the company's overall goals for 

achieving its objectives and vision. A successful business is one that can gauge employee performance. 

Additionally, the goal of any performance evaluation is to ensure that employees understand how to grow their abilities and power 

and utilize more of them successfully as for contributing to the prosperity of the company. Additionally, a solid fit of a worker's 

abilities, vitality, and requirements of the role is necessary for them to develop and contribute effectively (Latham in the year 2016). 

Company A is the globe’s second-largest university press and one of the oldest printing houses in existence. It serves as the university's 

publishing press. 

In 2003, the operation in the Philippines got underway. The company's offices around the world are primarily a technical hub. The 

business does not provide services to any local organizations. 

In order to maintain this company's continued operations, they desire to identify the traits whenever they perform personnel 

additionally provide assistance to the underperformers. 

The researchers hope to help the Company by reviewing the effectiveness of their internal operations. It will reveal some information 

about how workers are observed and judged on their performance. 

The study's goal is to identify the traits that distinguish top performers from average workers. to develop a model that can forecast the 

performance of personnel. 

 

II.ASSOCIATED RESEARCH 

 

A. Estimation of performance 

Performance of employees is the accomplishment of responsibilities by a selected person or worker, a resource, in accordance with 

established benchmarks while efficiently utilizing the resources at hand in a dynamic environment, asmeasured by a supervisor or 

organization (Thao and Hwang, 2015). They frequently have a direct impact on employee pay and advancement. Each employee 

individually contributes to the success of the organizational unit and, consequently, the business. Reorganization or redundancy will 

take place if an organizational unit's or a specific employee's performance lags for a protracted period of time (Noord Zij, 2017). 

Furthermore, these are critical for both the company's and each employee's individual performance because regular constructive 

feedback allows staff members to receive an unbiased assessment of how to improve after evaluating their performance. 

 

 

B. Employee Performance factors 

The effectiveness of workers at work is influenced by a variety of factors. These elements include training, incentive, and leadership 
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(Thao and Hwang, 2015). 

A boss is a person who inspires a group of individuals to collaborate in order to attain shared objectives (Northouse, 2007). They 

are the important parties in workers’ appraisal. They ought to be capable of appropriately monitoring and assessing them. 

Job performance is significantly influenced by motivation, and a weak motivator will be expensive in the form of high staff turnover, 

increased expenses, bad morale, and greater management time use (Jobber and Lee in the year 1994). As a result, managers need to 

know how to inspire their decision- making between management and staff, dedication to implementation, and comprehension of 

goals. 

Training is a scheduled, methodical activity that results in a higher skill level, awareness, and basic competence required to complete 

work effectively (Lappan, 1995). It has been shown that doing so improves worker performance. 

 

C. High-Performing Employee 

The most valuable resource for the business is a high- performing workforce. In any organization, high achievers distinguish 

themselves from the crowd. Because of their track record of success, they routinely exceed for challenging projects, management 

prefers to use expectations. They are excellent at what they do and are proud of what they have accomplished, but they might not 

be able to handle more challenging or senior tasks. (Westfall, 2020). 

 

 

D. Promotions 

An employee moves up the organizational ladder through promotion. In other terms, a promotion is when an employee is moved 

upward from one position to another that is more senior, with a raise in pay, greater social status, and more accountability. 

Promotions could be temporary or permanent, depending on the needs of the company. As it increases an employee's prestige, 

authority, and influence inside a company, the promotion has an inherent motivational value. Because internal promotions give 

employees incentives and motivation and alleviate feelings of stagnation and dissatisfaction, it is regarded as an excellent personnel 

policy to fill openings in higher jobs (Westfall, 2020). Begin at the top of the page and move down to pages after the first one a 

two-column layout. The last page should include two columns that are as close to equal in length as possible. 

 

III.METHODOLOGY 

CRISP-DM (Cross-Industry Standard Process for Data Mining) was used by the researcher and is an industry-wide method for data 

mining that gives an organized method for planning a data analysis project. Discuss the analysis, is a strong and well-proven 

methodology (Jayadi, 2019). 

 

A. Advancement 

Before incorporating this insight into the data mining process, the researchers performed a one-on-one meeting to first understand 

the goals and needs of the organization with the HR Manager. This insight defined the issue and created a rough plan to solve it. 

Second, they visited the company server to learn more about the type of business it is managing, the services it offers, and the culture 

it hopes to instill in its customers. The researcher now has a general understanding of the business. 

Thirdly, the researcher examined the factors that influence performance evaluation and promotion, as well as the methods by which they 

are tracked and measured. 

 

B. Employee Dataset 

This data includes a complete list of all workers, inclusive of both current and former workers, together with their employers. It is 

composed of 31 fields with 5500 observances. The attributes are  Employee _ID, Age, years of _experience, Gender, Marital Stat 

us, Department, job_ role, Education level, Work_ Environment t_ Satisfaction_ Level ,Job-Involvement, Job Level, Job 

Satisfaction, Annual_ Income_in_lacs,Relations hip Satisfaction, Working _hrs_ per_ day ,Training _Time_in_m 

onths,Work_Life_Balance,Behaviourial_Competence,On_Time_Delivery,Ticket_Solving_Management,Project_Compl 

etion,Working_Status,Willing_to_work_from_office,Psycho 

_social indicator, Feedback, Over_time, Percentage_of_Attendence, Effected_with_corona, Percent_salary_hike ,Net_conn 

ectivity, Performance Rating 

 

C. Data Understanding 

The company's internal team gave the information. The definitions were discussed and confirmed by the human resources manager, 

and the data was supplied in Excel format and is composed of structured data. September 2019 marks the date of data extraction. 

Three datasets make up the extracted data. Some of the examples of features that were taken into account 

when creating the model are shown in Table 1. 
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Table 1: Attributes 

 Features No. of 

Records 

Data Format 

1 Employee_ID 5500 Integer 

2 Age 5500 Integer 

3 Years_of_experience 5500 Integer 

4 Gender 5500 Character 

5 Marital Status 5500 Character 

6 Department 5500 Character 

7 Job_role 5500 Character 

8 Education_level 5500 Character 

9 Work_environment_ 

Satisfaction_level 

5500 Character 

10 Jobinvolvement 5500 Character 

11 joblevel 5500 Integer 

12 jobsatisfaction 5500 Character 

13 Annual_Income_in_l 

acs 

5500 Integer 

14 RelationshipSatisfact 

ion 

5500 Character 

15 Working_hrs_per_da y 5500 Integer 

16 Training_Time_in_m 

onths 

5500 Integer 

17 Work_Life_Balance 5500 Character 

18 Behaviourial_Compe 

tence 

5500 Character 

19 On_Time_Delivery 5500 Character 

20 Ticket_Solving_Man 

agement 

5500 Character 

21 Project_Completion 5500 Integer 

22 Working_Status 5500 Boolean 

23 Willing_to_work_fro 

m_office 

5500 Boolean 

24 Psycho_social_indica 

tors 

5500 Character 

25 Feedback 5500 Character 

26 Over_time 5500 Boolean 

27 Percentage_of_Atten 

dence 

5500 Integer 

28 Effected_with_coron a 5500 Boolean 

29 Percent_salary_hike 5500 Integer 

30 Net_connectivity 5500 Boolean 

31 Performance_Rating 5500 Character 

D. Data Integration 

Inaccurate values, discrepancies in datatypes, anomalies, null values, high centroids, duplicate records, and strongly Employee 

ID as the primary key and calculated fields to generate age bins, tenure groups based on employment dates, and standard labeling 

for performance evaluations, data cleansing and transformation were made possible. 

 

Missing Values Identification using Heat Map: - 
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Fig-1: Heat map with missing values 

 

Plotting the heat map allows us to find the missing values in the given data. As we can notice yellow bars in the aforementioned 

attributes, those are all missing values in their respective properties. The following characteristics lack values are Age, Gender, 

Department, Job Role, Education Level, Work Environment Satisfaction Level, Yearly Income in Lacs, Work-Life Balance, 

Behavioural Competence, On- Time Delivery, Corona Affected, Percentage Salary Increase, Net Connectivity, Performance Rating. 

There are numerous methods, including imputation and deletion, that can be used to handle these missing numbers. Among these 

two we choose imputation technique cause if we use deletion technique there will be a data loss. To handle the missing numbers, 

we impute using the mean and median. There are no missing values as can be seen in the diagram below following the processing 

of the provided data using various imputation approaches. 
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Fig-2: Heat map without missing values 

E. Modeling 

The proposed method, Random Forest, is a well-known statistical technique for predicting the likelihood of a result and is 

particularly well-liked for categorization problems. To indicate the character traits of Excellent and Superior performing employees, 

the analyst utilized White Box Modeling, Predictive Modeling, and Supervised Classification Technique. The algorithm uses data 

fitting to a Random Forest function to determine the likelihood of an event occurring. By choosing random samples from a particular 

data collection or training set, Random Forest Classification classifies data. Each training set of data will result in a Random Forest+ 

being built using this method. The choice tree will be averaged during voting. Finally, as the end forecast result, select the prediction 

result with the most votes. 

 

IV.RESULTS AND DISCUSSIONS 

The original dataset was created by removing any inactive workers from the original dataset. The goal variables are Excellent and 

Good performance ratings, while the predictive variables are sexual preference, tenurial group, relationship status, entrepreneurial 

title, dept, remuneration score profile, address city, programmed fee, service provider, coaching title, and very kind. 

Machine Learning was used by the researcher to integrate the data and compare them. The models of the Decision Tree, Logistic 

Regression as seen in Figure 1, produced roughly comparable results, but the Random Forest model was the most accurate. 

Using permutation feature importance, the appropriate variables were found. The best features included in a model can be found 

using these scores. One column at a time, the trait values are randomly shuffled, Hence the performance of the model is assessed 

both before and afterwards. After permutation, the module's goals reflect performance change of a trained model. Higher importance 

ratings are often produced by the shuffling process, which is more common for significant features. 
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Fig-3: Model Accuracies 

 

V. CONCLUSION: 

The researcher concluded that the service department, tenure group, and compensation grade profile are based on the resumes of 

standout and productive employees. The random forest classifier performs better than the others. Additional elements ought to be 

added in order to enhance the model even more. This model, along with its improvements, can be used to forecast employee 

performance for the administration of the school and hr. Department in this situation, a number of activities can be taken to reduce 

the risk of hiring an underperforming employee. It is advised to extend employee prediction as a continuous value rather than 

anticipating the employee's performance category in future work. a comparison. to select a more reliable model, examination of the 

category prediction (classification) model and a value prediction would be helpful. software could be created to be used by hr, 

incorporating the rules generated for predicting employee performance, after the right model is generated. 
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