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Background



Background 

Proper labor turnover 

rate can promote their 

own development

An overly high labor 

turnover rate will bring 

many adverse effects 

Utilize right methods 

to solve the issue of 

how to retain 

employees



Word Clouds Preview
Pros Cons



Data Preprocessing



View of Data
● Dependent Variable: Attrition (Yes/No)

Factors that influence attrition in a company



Data Cleaning and Preprocessing
1. Explore data:

a.  No missing values 

b. 1470 rows/ 35 columns

c. 26 numerical,  9 categorical variables

2. Convert our target variable - “ attrition” column to the 

first column 

3. Drop all the columns that we do not need ：

● Values are all the same (columns with only one 

unique values) 

● Columns has no analyzing values (employee id) 

● Values that has high correlation (high similarities) 

● 35 columns  → 28 columns 



Further Improvement



Indicator Selection
Selected indicators:

1. Recall Rate (Sensitivity):

● How well our model is 
able to identify the 
unstable employees 
from the company

1. Precision:
● supplementary indicator

1. AUC:  
● the ability of a classifier 

to distinguish between 
classes 

1. F-score: 
● captures both the recall 

and precision results



Imbalanced dataset adjustment 
To solve the unbalanced data problem:

1. Near Miss Undersampling 
2. SMOTE: Synthetic Minority Over-sampling Technique



One Hot Encoding

Direct mapping One hot encoding

● Eliminating inherent ordering



Data Analysis With 
Machine Learning



Model Selection
Decision Tree

● Easy to use 
● Explanatory 



Iteration Comparison

Handling Imbalanced dataset greatly improve the performance of the models



One Hot Encoding

Do have small 
Improvement



Insight



Top Attributes - Random Forest(SMOTH)

Top 5 important factors



Insights 

What kind of person are 
more likely to leave the 
company?

Unmarried employees 

with low stock options 

who don’t enjoy with 

their working 

environments and are not 

engaged in their jobs tend 

to leave the company



Insights
Age and monthly income are also key factors determining the attrition rate of employees

Employees under 33 years of age with low monthly income tend to leave the company



Application and 
Limitation



Application & Limitations
Analyze Attrition Rate
hiring process, outsourcing personnels

Important Factors 

work-life balance, monthly salary, years 
since last promotion

Improve These Factors 
job and working environment satisfaction

Better Understanding 
what employees want, improve cohesion

Sensitive Topic
not for promotion or hiring decision

Limited Application
differences between companies

Biased Sampling
more attrition than not attrition

Limited Data
reduce accuracy of model



Thanks for your listening


