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1  Abstract 
 

 

The article presents factors attributing to the employee attrition, which is one amongst the biggest 

challenges faced by organizations. There could be several reasons for employee turnover. In this project, 

we have considered several different parameters like satisfaction level, their experience with the company, 

average monthly working hours, last evaluation rating and promotion in the last five years. 

 

 The analysis was conducted based on the Human Resource Analytics dataset from kaggle. Two 

focus areas are addressed in this report. The first objective is why employees are leaving the organization. 

The second objective is to predict which set / section of employees may probably leave the organization. 

To answer the objective and to understand whether these variables have any impact on the attrition, data 

was analyzed using several different functions and libraries available in R studio. Predictive modelling 

techniques like logistics regression, ROC and Decision tree were used.  

 

 

 

 

 

 

 
 

 



 
 

 

2  Background 
 

 

The primary focus of the project is to understand why the companies best and valuable employees 

are leaving the organization and predict the employees who will be leaving the next. The Human Resource 

Analytics dataset consists of 14999 rows and 10 columns which means it includes the data of 14999 

employees with respect to 10 variables that includes Satisfaction level, Last evaluation, Number of projects, 

Average monthly work hours, Time spent in the company, work accident, promotion in the last 5 years, 

Department and Salary. The company name remains anonymous, but a similar study / research can be 

performed by any HR organization by accumulating Employee data through surveys.  

When good employee leaves the company, there is a multifold impact. There is quantifiable 

economic loss since it costs more to lose employees. According to the data drawn from various research 

papers, it costs additional 20% of their wages when the employee leaves. These costs reflect the loss of 

productivity after their departure, replacement cost, and the reduced productivity while the new employee 

gets up to speed. With multiple employees leaving every year, there is not only big dent in the budget but 

it also is detrimental to the moral of the current employees working in the company. Hence, it is important 

for organizations to find why their first-class employees are leaving prematurely and to predict who could 

be leaving the organization next. This will help them to create policies to improve Employee Retention. 

 
 

 

 

 

 
 



 
 

 

3  Methodology & Analysis 
 

The methodology followed in this project includes both Prediction and Inference. The details of the 

techniques used, is described in detail below: 

3.1 Set work directory and read the csv file 

 

3.2 Dimensions  

 

 

The dataset has 14999 rows and 10 column which indicates that the dataset consists of data of 14999 

employees with respect to 10 different variables. 

 

3.3 Summary 

 



 
 

3.4 Change name of columns 

 

 

Used library data. Table for set names function, to change names of multiple columns. In this case, we 

changed the name for “sales’ and “time_spend_company” variable as “Department” and “Experience” 

respectively. 

3.5 Attrition Rate 

 

 

Parameter ‘Left’ denotes the employees who left the Organization. 

➢ No. of Employees who left the organization  3571. 

➢ No. of Employees who stayed in the organization  11428. 

 

 

 

Approximately 24 % of the Employees left the organization. 

 

3.6 Correlation Matrix 

 



 
 

 

 

#Positively Correlated Features: 

➢ Number_project vs last_evaluation: 0.35 

➢ Number_project vs average_monthly_hours: 0.42 

➢ Average_monthly_Hours vs last_evaluation: 0.34 

#Negatively Correlated Feature: 

➢ Satisfaction_level vs turnover: -0.39 

 

3.7 One-Sample T-Test (Measuring Satisfaction Level) 

 

A one-sample t-test checks whether a sample mean differs from the population mean. Let's test to see 

whether the average satisfaction level of employees that had a turnover differs from the entire employee 

population. 

Hypothesis Testing: Is there significant difference in the means of satisfaction level between employees 

who had a turnover and the entire employee population? 



 
 

Null Hypothesis: (H0: pTS = pES) If the null hypothesis is true, there is no difference in satisfaction level 

between employees who did turnover and the entire employee population. 

Alternate Hypothesis: (HA: pTS != pES) The alternative hypothesis would be that there is a difference in 

satisfaction level between employees who did turnover and the entire employee population. 

 

 

The above output indicates the mean satisfaction level of employees is 0.613 

 

 

The above output indicates the mean satisfaction level of employees who had left the organization 

is 0.44 

 

 

The test result shows the test statistic value is equal to -39.109. This test statistic tells us how much the 

sample mean deviates from the null hypothesis. If the t-statistic lies outside the quantiles of the t-distribution 

corresponding to our confidence level and degrees of freedom, we reject the null hypothesis. 



 
 

3.8 Distribution plots 

 

3.8.1 Employee Satisfaction Distribution 

 

 

 

 

Employees with Low and High Satisfaction tend to leave the Organization.  

 

 

 



 
 

3.8.2 Employee Last Evaluation Distribution 

 

 

 

Employees with Low evaluation (< 0.6) and with High Evaluation (>0.8) tend to leave the organization. 

3.8.3 Employee Average Monthly Hours Distribution 

 

 

Employees who work less than 150 hours or more than 250 hours tend to leave 



 
 

3.8.4 Salary Vs Turnover 

 

 

 

ggplot2 library used for data visualization & interpretation. 

 

 

Majority of employees who left either had low or medium salary. Barely any employees left with high 

salary. Employees with low to average salaries tend to leave the company.  



 
 

3.8.5 Number of projects Vs Turnover 

 

 

 

More than half of the employees with 2,6, or 7 projects left the company. Majority of the employees who 

did not leave the company had 3,4, or 5 projects All the employees with 7 projects left the company. There 

is an increase in employee turnover rate as project count increases  

 

3.8.6 Distribution Plots – Department / Salary 

 



 
 

 

 

We used library grid. Extra for arranging multiple grid-based plots on a page by using grid. Arrange 

function 

 

 

3.8.7 Turnover Vs Evaluation 

 

 



 
 

 

Red indicates Employees who left the organization 

Blue indicates Employees who stayed with the organization. 

There is a bi-modal distribution for those that had a turnover. Employees with low performance tend to 

leave the company more. Employees with high performance tend to leave the company more. The sweet 

spot for employees that stayed is within 0.6-0.8 evaluation. 

3.8.8 Turnover Vs Average monthly hours 

 

 



 
 

Bi-modal distribution for employees that turnover. Employees who had less hours of work (~150hours or 

less) left the company more. Employees who had too many hours of work (~250 or more) left the company 

Employees who left generally were underworked or overworked. 

3.8.9 Turnover Vs Satisfaction level 

 

There is a tri-modal distribution for employees that turnover. Employees who had low satisfaction levels 

(0.2 or less) left the company, employees who had low satisfaction levels (0.3~0.5) left the company more 

and employees who had high satisfaction levels (0.7 or more) left the company. 

3.8.10 Salary Vs Satisfaction level 

 

 



 
 

 

The average satisfaction level of employees who left is lower than those who stayed with the organization. 

Employees earning high salary but having low satisfaction level, left the organization. Employees earning 

low or medium salary but having low average satisfaction level, left the organization. 

 

3.8.11 Satisfaction level Vs Experience 

 

 

 

Average satisfaction level of the employees having two years’ experience is lower for those who left the 

organization than who stayed. Employees having three years’ experience with average low satisfaction level 

of ~0.40, left the organization. Employees having four years’ experience with very low satisfaction level of 

~<0.12, left the organization. Employees having five to six years’ experience having high satisfaction level 

~above 0.75, left the organization. Employees more than 6 years’ experience tend to stay with the 

organization. 

 

 



 
 

3.8.12 Average monthly hours Vs Experience 

 

 

 

Employees with 2 years’ experience who worked (average monthly hours) for ~215 left the organization. 

Employees with 3 years’ experience who worked an average of ~140-150 hours monthly left the 

organization. Employees with 4-6 years’ experience who were overworked left the organization. Employees 

with more than 6 years’ experience tend to stay with the organization. 

 

3.8.13 Evaluation Vs Experience 

 

 



 
 

 

 

Employees having 3 years’ experience and having low evaluation rating left the organization. Employees 

having 4-6 years’ experience even with high evaluation rating left the organization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

4 Predictive Modelling: 

 

Logistic regression and Decision were used for our predictive analysis. Logistic regression is used 

to find the probability of event=Success and event=Failure. Logistic regression is used for categorical / 

qualitative variables (0/ 1, True/ False, Yes/ No).  

4.1 Logistic Regression 

Logistic Regression is a classification algorithm. It is used to predict a binary outcome (1 / 0, Yes / 

No, True / False) given a set of independent variables. To represent binary / categorical outcome, we use 

dummy variables. You can also think of logistic regression as a special case of linear regression when the 

outcome variable is categorical, where we are using log of odds as dependent variable. In simple words, 

it predicts the probability of occurrence of an event by fitting data to a logit function. 

 

 

 



 
 

 

 

True Prediction rate is (1270 + 10614) / (10614+2301+814+1270) = 0.7923 or 79%. In other words, 21% 

is the training error. 

 

4.2 Logistic Regression – Revised 

 

 

 



 
 

 

 

 

True Prediction rate is 80%. 

 

4.3 Cross Validation Method 

 

Cross-validation is a technique to evaluate predictive models by partitioning the original 

sample into a training set to train the model, and a test set to evaluate it.  

 

4.4 Confusion Matrix and Statistics 

 

A confusion matrix is a table that is often used to describe the performance of a classification model (or 

"classifier") on a set of test data for which the true values are known. As our model is a binary classifier we 

can see the factors like accuracy, sensitivity(TPR), specificity (FPR), Kappa Value and more. 

 

 

 

 



 
 

 

 

As we can see the accuracy for this method is 90% and the kappa value is 72%.  

Plotting ROC with the above confusion matrix. ROC stands for Receiver Operating Characteristic curve, it 

is a graphical plot that illustrates the diagnostic ability of a binary classifier system. It is plotted between 

TPR and FPR, TPR stands for True positive rate also called as Sensitivity on y-axis and FPR that is False 

positive rate also called Specificity on x-axis for different threshold points. The closer the ROC curve is to 

the upper left corner, the higher the overall accuracy of model. 

 

# As we can see using the tree analysis accuracy is 90% which is good.  

# Now plotting the ROC curve 

library("ROCR") 

HR_analytics_tree$predictions <- as.numeric(paste(HR_analytics_tree$predictions)) 

perf.obj <- prediction(predictions=HR_analytics_tree$predictions, labels=HR_analytics_tree$left) 

# # Get data for ROC curve 

roc.obj <- performance(perf.obj, measure="tpr", x.measure="fpr") 

plot(roc.obj, 



 
 

main="C ROC Curves", 

xlab="1 â€ “  Specificity: False Positive Rate", 

ylab="Sensitivity: True Positive Rate", 

col="red") 

abline(0,1,col="blue") 

 

 

4.5 Variable Selection by using Boruta Algorithm 

 

Boruta is a feature selection algorithm. It works as a wrapper algorithm around Random Forest. Variable 

selection is an important factor of model building. Here we used Boruta library to determine the most 

important variables for building a tree.  



 
 

For predicting the key important variable in this dataset, Boruta package is used. We have total nine 

attributes in the dataset and according to Boruta variable selection method all are important, it means all 

attributes are responsible for employee to leaving his job.  

 

 

 

 

 

 



 
 

The following plot shows the relative importance of each factor explanatory attribute. The x-axis represents 

each of the factor, the green color indicates the attributes that are relevant to prediction. According to the 

plot as we can see the most important attribute for employees in leaving company is Satisfaction level, the 

second highest factor is number of projects undertaken. 

4.6 Decision tree 

 

Decision tree is a type of supervised learning algorithm (with a pre-defined target variable) that is 

mostly used in classification problems. It works for both categorical and continuous input and output 

variables. In this technique, we split the population or sample into two or more homogeneous sets (or sub-

populations) based on most significant splitter / differentiator in input variables. 

 

 

Rattle is unique feature of R for data mining with great GUI which provide easier way to analyze data. 

 

 



 
 

 

 

 

 

Decision Tree provides insight into categories of employees who are on the verge of leaving the company. 

HR teams can focus on Employees who are on the verge of leaving the organization. There were two sets 

of employees which could be targeted to reduce the attrition rate. 

Employees who have a satisfaction level < 0.46, with number of projects <= 2.5 and their last evaluation is 

< 0.57 may leave. If they were assigned more projects and if their satisfaction level is <0.11, the decision 

tree predict that they may leave. 

Second set of employees with satisfaction level >= 0.46, last evaluation is <0.80, average monthly hours is 

>216 and experience is between 4.5 – 6.5 years. These are overworked employees and they may also leave 

the organization. 

To conclude, successful and overworked employees as well as unhappy and underworked employees may 

leave the company. 

The accuracy of this model is 96.9% 

 

 

 

 

 

 

 

 



 
 

 

5 Results 

 

• Satisfaction level is a key parameter. Highly satisfied Employees tend to leave the company. 

• Employees having satisfaction level <0.46 are more likely to leave and if the satisfaction level <0.11 

then attrition rate is 100%. 

• Employees with low satisfaction level if assigned less than 2 projects are more likely to leave. 

• Employees with 5-6 years’ experience having higher satisfaction level (> 0.8) and working for >240 

hours per month with last evaluation >0.75, are more likely to leave. 

• Employees with 4 years’ experience and no promotion, leave the organization. 

• On a scale of 0 to 1, Employees with lower evaluation (< 0.6) and employees with higher evaluation 

(> 0.8) tend to leave. 

• Employees assigned 6 or7 projects tend to leave the organization. 

• Employees that work for less than 150 hours or more than 250 hours may leave the company.  

• Employees between 4 to 6 years of service contribute to higher turnover. 

• Employees with 6+ years’ experience tend to stay with the organization. 

 

6 Conclusion: 

 

It was unclear why the Employees with High Satisfaction left the organization. Maybe they were not 

challenged enough, maybe they didn’t see any scope to further grow in the organization. The attributes of 

the data set were limited. Hence there is scope for further learning and deep analysis, by collecting several 

different data points to conclude why the highly satisfied and successful employees leave the organization.  
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