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Abstract— This paper discusses on the analysis of factors 
affecting employee attrition and predicting it beforehand so as 
to take the necessary measures to retain a skilled and valuable 
employee. It gives a detailed account of the factors affecting an 
employee’s decision to leave the company,predicted 
probabilities of their leaving the company the variation of a 
factor’s influence on them. 
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I. INTRODUCTION 

 

One of the great things about Python is all the 

options one has for deploying it. Jupyter Notebooks 

are one of the top choices to implement Python. 

Jupyter ( a combination of Julia , Python and R) is an 

upgradation of iPython (interactive Python). One of 

main advantages of this software is that it allows 

compilation as well as markdowns all in the same 

notebook. It is also easier to access and modify a 

particular notebook(s)according to the user’s/client’s 

requirements.Using this software, we are trying to 

analyse and predict, with a dataset containing 

information about the employees working in an 

organisation and the factors affecting their chances 

of staying or leaving the organisation based on the 

geographical, familial and economical conditions as 

well as their previous job experiences. The dataset 

taken for this predictive model is a hypothetical 

dataset with an employee count of  15000. 

 
   II.  INITIAL IDEAS 
 

A. Deciding the analysis topic 

First,confirm the category/industry which you want 

to analyse. There are numerous options available 

(1)Patient dataset (2)Employee dataset (3)Customer 

dataset etc. 

 
B. Define the problem statement 

Now that the dataset is selected, we start to decide 

what aspect of the industry are we trying to tackle 

and solve. In this case we take the employee dataset 

with ten attributes and we try to predict which 

factors affect the employee to leave a company 

along with what is the time period for which the 

employee might work[1]. 

 
III.  CHOOSING A PROGRAMMING SOFTWARE 

 

Choose a programming language and a software 

which makes it easy to implement the programming 

language. In this project, we use Python 

programming language and we implement it in a 

software called Jupyter Notebooks(See Fig.1). It 

provides easy modification and also allows to save 

previously run programs as notebooks(See Fig. 2). 
 

 
Fig. 1 : Jupyter Notebooks 
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Fig. 2 : Code in Jupyter Notebook 
 

IV.  ANALYSING FACTORS AFFECTING EMPLOYEE 

ATTRITION 
 

First, factors affecting an employee to leave 

the(hypothetical) software company need to be 

identified. In this dataset, certain parameters are set 

to identify this[2] [3] [4]. Firstly, a valuable 

employee is identified based on the following 

parameters : 
 

1. Satisfaction level >=0.7 
2. Number of years the employee worked >3 

 

After setting these parameters, we analyse the 

factors affecting the “left” attribute( 1 stands for 

employee leaving the company and 0 stands for 

employee still existing in the company). The 

following factors were found to affect the 

employee’s attrition rate : 
 

1. Number of projects the employee works on 
2. Number of hours the employee works in a month 
3. Promotion in last five years 
4. Salary grade 

These factors are the major attributes that affect the 

employee’s decision to leave the company(See 

Fig.3). 

 
Fig.3 : Heatmap displaying the factors affecting attrition 

 
   V.  CHOOSE ALGORITHM 
 

As the dataset is a supervised dataset,we need to 

choose a supervised learning algorithm with the 

highest accuracy. We use three supervised learning 

algorithms, compare their accuracies and choose the 

most optimum and accurate one. The three 

algorithms we use, are : 

 

1. Random Forest Algorithm 

2. K-Nearest Neighbours Algorithm 

3. Support Vector Machines 

 
A. KNN Algorithm 

KNN can be used for both classification and 

regression predictive problems. However, it is more 

widely used in classification problems in the 

industry[5]. 

How does KNN Algorithm work? 

Let’s take a simple case to understand this 

algorithm. Following is a spread of red circles (RC) 

and green squares (GS) (See Fig.4): 

 
Fig. 4 : Graph with Red Circles and Green Squares 

You intend to find out the class of the blue star 

(BS) . BS can either be RC or GS and nothing else. 

The “K” is KNN algorithm is the nearest neighbors 

we wish to take vote from. Let’s say K = 3. Hence, 

we will now make a circle with BS as center just as 

big as to enclose only three datapoints on the plane. 

Refer to following diagram for more details(See 

Fig. 5): 

 
Fig.5 : Finding the nearest neighbours 

The three closest points to BS is all RC. Hence, with 

good confidence level we can say that the BS 

should belong to the class RC. Here, the choice 

became very 

obvious as all three votes from the closest neighbor 

went to RC. The choice of the parameter K is very 

crucial in this algorithm. 
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B. Random Forest Algorithm 

Random Forest is a supervised learning algorithm.  

Random forest builds multiple decision trees and 

merges them together to get a more accurate and 

stable prediction(See Fig. 6) [6].One big advantage 

of random forest is, that it can be used for both 

classification and regression problems, which form 

the majority of current machine learning systems. 

 

 
Fig. 6: Random Forest Algorithm 

Random Forest has nearly the same 

hyperparameters as a decision tree or a bagging 

classifier. Fortunately, you don’t have to combine a 

decision tree with a bagging classifier and can just 

easily use the classifier-class of Random 

Forest.Random Forest adds additional randomness 

to the model, while growing the trees. Instead of 

searching for the most important feature while 

splitting a node, it searches for the best feature 

among a random subset of features. This results in a 

wide diversity that generally results in a better 

model.Therefore, in Random Forest, only a random 

subset of the features is taken into consideration by 

the algorithm for splitting a node. You can even 

make trees more random, by additionally using 

random thresholds for each feature rather than 

searching for the best possible thresholds (like a 

normal decision tree does). 

 
C. Support Vector Machines 

The objective of the support vector machine 

algorithm is to find a hyperplane in an N-

dimensional space(N  —  the number of features) 

that distinctly classifies the data points[7].To 

separate the two classes of data points, there are 

many possible hyperplanes that could be chosen. 

Our objective is to find a plane that has the 

maximum margin, i.e the maximum distance 

between data points of both classes. Maximizing the 

margin distance provides some reinforcement so 

that future data points can be classified with more 

confidence. 

 

What are hyperplanes? 

Hyperplanes are decision boundaries that help 

classify the data points(See Fig. 7). Data points 

falling on either side of the hyperplane can be 

attributed to different classes. Also, the dimension 

of the hyperplane depends upon the number of 

features. If the number of input features is 2, then 

the hyperplane is just a line. If the number of input 

features is 3, then the hyperplane becomes a two-

dimensional plane. It becomes difficult to imagine 

when the number of features exceeds 3. 

 
Fig. 7 : Hyperplanes in SVM 

 

What are support vectors? 

Support vectors are data points that are closer to the 

hyperplane and influence the position and 
orientation of the hyperplane(See Fig. 8). Using 

these support vectors, we maximize the margin of 

the classifier. Deleting the support vectors will 

change the position of the hyperplane. These are the 

points that help us build our SVM. 

 
Fig. 8 : Support Vectors 

D. Outcome 

It is found that for the given dataset, K-Nearest 

Neighbour Algorithm has the highest accuracy (See 

Fig.9) and hence this algorithm is chosen. 
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Fig. 9 : Accuracy comparison between the 3 algorithms 

 

VI.  PREDICT EMPLOYEE ATTRITION 
 

All the valuable employees in the dataset (6123 out 

of 15000),are collected in a separate .csv file and 

using KNN algorithm, probabilities(both predicted 

and calculated) are computed and added to 

another .csv file namely “good_employee”. This 

helps to have a clear idea of the accuracy of the 

algorithm in predicting the attrition rate. Further, we 

create a dynamic dashboard for HR Managers so 

that they can predict for individual employees 

without any difficulty in searching the predicted 

attrition probability of an employee as well as the 

factors affecting them(See Fig. 10). 

 
Fig. 10 : Predicted probabilities vs True Probabilities 

 

VII.  PERFORMANCE ANALYSIS 

Amongst the three algorithms, K-Nearest 

Neighbours is said to have the highest accuracy as 

seen while comparing and choosing the algorithms 

in Section V. 

It also has the highest number of cases for which the 

predicted probabilities and the true probabilities are 

accurate as shown in the confusion matrices( See 

Fig.11, Fig. 12 and Fig.13). 

 
Fig. 11 : Confusion Matrix for SVM 

 

 

 
Fig. 11 : Confusion Matrix for  Random Forest Algorithm 

 

 
Fig. 11 : Confusion Matrix for KNN Algorithm 
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VIII. CONCLUSIONS 

 Though employee attrition may seem like a trivial 

issue but it is one of the costliest problem that every 

industry faces irrespective of  their field of work. 

Companies spend a large share of their budget on 

employee training, hence it becomes very difficult 

to train another employee again, once a skilled and 

trained employee leaves the company. It is also 

difficult to find skilled individuals in the market 

these days in the current economic scenarios. Hence 

through this project, we are able to understand and 

tackle the issues afflicting the employees as a 

preventive measure. 

Data analytics provides some of the most accurate 

and intrinsic insights and aids in places where 

human judgement might err ,thus providing a way 

to solve human issues with a little aide and insight 

from analysis. 
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