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Predicting B2B Customer Churn 
We built a custom, machine learning model for a leading enterprise software 
company, helping them identify leading indicators of churn.
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BACKGROUND

A large multinational enterprise software provider noticed a severe drop in maintenance and services renewals 
specifically in the North American market. The software firm, which supplies a digital business product line 
across industries to thousands of businesses customers, turned to Mosaic Data Science, a leading analytics 
consulting provider, for help to combat customer churn on services contracts. 
To tackle this problem effectively, Mosaic’s data science consultants needed to understand the business 
processes governing the sale of services contracts. Typically, a rep sells a license to a company including 
maintenance and customer service support for 1 year. A few months before the end of Year 1, the rep sells the 
company a 1-year maintenance contract for about 20% of the original license fee. A couple months before the 
end of Year 2, a rep sells the company another 1-year maintenance contract renewal. Ideally, this cycle continues 
until the software reaches the end of its lifecycle. 

Although the initial license fees are profitable, there are upfront costs to the software firm to set up the software and 
integrate it with a customer’s existing IT infrastructure. Maintenance and services fees are much more profitable, so the 
firm is very motivated to renew these contracts for as many years as possible during a product’s life cycle. 

If the maintenance sales team knew which customers might not renew, reps could reach out earlier in the year to address 
customers’ concerns and make renewals more likely. Because it would be costly to employ the number of reps it would 
take to attend to all customers throughout the year, the firm needed a reliable method to identify at-risk clients. 

ANALYSIS

Mosaic was asked to develop a Proof of Concept (POC) predictive analytics model to identify leading indicators for 
customer churn at least 6 months in advance of a contract renewal date. Mosaic’s data science consulting team had to 
collect the correct data. Data sources included maintenance contract agreement dates and renewal dates, customer 
service call information, and the number of product downloads throughout the contract duration. By subscribing to a 
maintenance plan, customers are able to freely download any patches or software updates that are released during the 
contract period. Like service calls, product downloads are an indicator of engagement with the product. 

After preparing the data, Mosaic ran a number of different models in R. The data science team decided to predict 
cancellations with a decision tree algorithm. Compared with other machine learning models, decision trees are 
prone to overfitting to historical data therefore are often less accurate in their predictions. However, decisions 
trees had two distinct advantages for this project: they are easy to understand, and they provide insight into the 
most important predictors of the outcome of interest. The interpretability of the models meant that the software 
firm’s business stakeholders could easily explain the analytic results. Identifying and defining model features that 
led to churn meant that value would be derived quickly, allowing the maintenance sales team to enhance their at-
risk screening process even before the final model went into production. For this customer’s needs, these benefits 
outweighed the risk of lower prediction accuracy.

The Mosaic data science consultant team constructed decision trees to predict cancellations 0, 3, 6, 9, 12, 15, and 
18 months in advance of a contract’s renewal date. Each of these models took as inputs the number of service 
calls and downloads over 3-month periods leading up to the prediction point. Figure 1 shows an example of a 
decision tree for a model predicting cancellations 6 months in advance. 
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Figure 1: 
Top of a decision tree 
to predict customers 
at risk of cancelling a 
maintenance contract 
when it is up for renewal 
in 6 months.

RESULTS

Because the decision trees developed by the Mosaic team were trained on random samples drawn from the 
full history of customers, Mosaic measured an average predictive accuracy at each forecast lead time over 
1,000 decision trees built on independent samples. The decision trees developed by the Mosaic team are 
able to predict cancellations with over 70% accuracy on average even 18 months in advance. 

To estimate the tradeoff in predictive accuracy due to the selection of decision tree models, the team 
compared the models’ performance against what can be achieved by support vector machines (SVMs), 
another popular class of machine learning models. Figure 2 shows the average accuracy of models at 
each forecast lead time for a decision tree (the black line) and an SVM model (grey line). The greatest 
performance gap is for predictions made up to 12 months in advance. For 15 and 18 months, the two models 
perform comparably.
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Figure 2: 
Average accuracy for 1,000 decision 
trees, and accuracy for 1 SVM model, 
constructed to predict cancellations 
with 0-18 months lead time.

The Mosaic team was able to confirm which features were most impactful to churn. As the software firm 
expected, the number of product cluster and overall service calls, the volume of service calls about products 
nearing the end of their maintenance contract, and whether the customer had previously cancelled contracts 
for other products were all predictors of cancellation of a contract for a particular product. Figure 3 shows 
the strongest predictors of a cancellation with a 6-month lead time, averaged across 1,000 independently 
generated decision trees.
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Figure 3: 
Average feature importance of 
predictors of cancellation 6 months 
in advance. Feature importance 
measured relative to most important 
feature (represented by a 1 on the 
x-axis). EOM: End of Maintenance.

Through the application of data science and predictive analytics, the sales team is now able to identify at-
risk clients and begin to develop targeted retention practices with the potential to elevate profit margins in 
the North American market.

FOR MORE INFORMATION
Want to learn more? 
Please contact info@mosaicdatascience.com
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HOW WE WORK WITH YOU

We work in a highly collaborative partnership with our customers to ensure you get 
only the best results to consistently drive business value.

MACHINE LEARNING
We design and deploy predictive 

algorithms to solve the most 
challenging problems facing 

businesses today

ARTIFICIAL INTELLIGENCE
We bring a wealth of knowledge 

on how to tune AI models to 
deliver the maximum 

business value

BUSINESS ANALYTICS
We leverage technical expertise 

and experience across a swath of 
industries, bringing fresh approaches 

to challenging problems

ABOUT MOSAIC DATA SCIENCE

mosaicdatascience.com info@mosaicdatascience.com (866) 202-8600

We provide innovative machine learning, AI and analytics consulting across organizations.

Mosaic is a leading data science consulting company focused on helping organizations build and deploy actionable 
analytics solutions. Our customers are as varied as the techniques we use — some just starting their first predictive 

analytics project; others with deep in-house machine learning expertise.
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