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Predicting Employee Termination Using 
Survival Analysis 

Project Overview 
This project applies survival analysis techniques to predict employee termination, 
focusing on identifying key drivers of early exits. The analysis uses data from employee 
performance and demographics, and implements three survival models: 

• Kaplan-Meier Estimator 
• Cox Proportional Hazards Model 
• Random Survival Forest (RSF) 

The project aims to compare the effectiveness of these models in predicting employee 
tenure and identifying actionable insights for improving retention strategies. 

 

Objective 
The primary objective is to assess the performance of different survival models in 
predicting employee termination and to identify significant predictors of termination. 
These insights can help organizations develop targeted strategies to improve retention 
and reduce turnover. 

 

Key Business Objective 

• Goal: Use survival analysis models to identify high-risk employees and 
understand the factors influencing termination. 

• Impact: Improve workforce planning, reduce costs associated with turnover, and 
enhance retention strategies. 

 



Dataset 
The dataset contains performance and demographic data on employees, with features 
such as: 

• Tenure: Duration of employment. 
• Event: Whether the employee was terminated (1 for terminated, 0 otherwise). 
• Performance Metrics: Delivered packages, shipments per hour. 
• Demographics: Gender. 

The dataset includes: 

• 4,738 records and 6 features after cleaning and preprocessing. 
• Source: Internal company performance data. 

Dataset Sources 

• Netradyne Vehicle Metrics 
• Weekly Performance Scorecard Data 
• Employee Personal Profile Data 

 

Models Implemented 
Three survival models were implemented and evaluated: 

1. Kaplan-Meier: 
o Visualizes survival probabilities over time. 
o Provides high-level survival trends. 

2. Cox Proportional Hazards: 
o Evaluates the impact of covariates on termination risk. 
o Achieved the best performance (C-index: 0.72). 

3. Random Survival Forest (RSF): 
o Ensemble learning method for survival predictions. 
o Identified feature importance but underperformed in predictive ability (C-

index: 0.50). 



 

Project Structure 

1. Exploratory Data Analysis (EDA) 

• Examined data distribution and key features. 
• Visualized survival probabilities and termination trends. 

2. Data Preprocessing 

• Handled missing values. 
• Encoded categorical features and scaled numerical data. 
• Split data into training and testing sets. 

3. Model Implementation 

• Kaplan-Meier for overall survival trends. 
• Cox Proportional Hazards for covariate analysis and risk prediction. 
• RSF for non-parametric survival modeling and feature importance analysis. 

4. Model Evaluation 

• Compared models using the Concordance Index (C-index). 
• Generated survival curves and feature importance visualizations. 

 

Results 
• Kaplan-Meier: Provided useful visualizations of survival probabilities but lacked 

covariate inclusion. 
• Cox Proportional Hazards: Best-performing model with a C-index of 0.72, 

offering interpretable results. 
• RSF: Limited predictive ability (C-index: 0.50), suggesting the need for further 

tuning or feature engineering. 



 

Key Findings 
The Concordance Index (C-Index) is a way to measure how well a predictive model 
ranks outcomes in order of likelihood. In the context of hazards analysis or survival 
analysis, it's used to check if the model correctly predicts which individuals are more "at 
risk" compared to others. 

Here’s a simplified breakdown: 

Imagine you're looking at two people in a study. One has a shorter survival time (event 
happens sooner) than the other. The model's job is to predict which one is more likely 
to have the event first. The C-Index measures how often the model gets this ranking 
correct. A score of 1.0 means the model is perfect—it always ranks correctly. A score of 
0.5 means the model is no better than random guessing. A score below 0.5 suggests 
the model is worse than random guessing. In short, the C-Index is like a grade for your 
model's ability to order predictions correctly, especially when comparing who might 
experience an event earlier or later. 

In this case we found the following: 
The Cox Proportional Hazards Model was the best-performing model with a 
Concordance Index (C-Index) of 0.7200, demonstrating strong predictive accuracy and 
clear interpretability. The Kaplan-Meier Estimator achieved moderate performance with 
a C-Index of 0.6900, serving as a solid baseline model. In contrast, the Random Survival 
Forest (RSF) performed poorly with a C-Index of 0.5049, indicating limited predictive 
power and possible overfitting. 

Overall: 
Delivered packages is the most influential factor for predicting retention, while turnover 
tends to peak in the early months of employment. The Cox Proportional Hazards Model 
offers the most reliable insights into the drivers of turnover, making it the preferred tool 
for informing retention strategies. 

In General 
1. Tenure and delivered packages are significant predictors of termination. 



2. Kaplan-Meier is valuable for visual exploration but lacks predictive functionality. 
3. Cox Proportional Hazards is the most reliable model for understanding 

termination risks. 
4. RSF requires further optimization to improve its predictive capabilities. 

 

Recommendations 
1. Focus on Tenure Management: 

o Address early signs of risk based on tenure predictions. 
o Identify the correlation between employee engagement and delivered 

packages. 
2. Refine Feature Engineering: 

o Enhance performance data to improve model accuracy. 
3. Leverage Cox Proportional Hazards: 

o Use this model for operational decision-making due to its robustness and 
interpretability. 

4. Explore Advanced Models: 
o Consider integrating Deep Learning-based survival models like DeepSurv. 

 

How to Run the Project 

1. Clone the Repository 
git clone https://github.com/stanleykelman/Survival-Analysis.git 
 
Thank you for checking out my project! I look forward to your feedback and 
contributions. 
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XŶVceVŶ[fY
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ǹhW
k
ekiiZn
lm
hWkh
gZXa
eZh
diZaa
�XiZcUrIF>CPC>FEFGHIT
�X̀e[
qkYX
̀a
kaaZd̀khXg
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