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Overview

T H E  A S K :T H E  C L I E N T :  M A V E N  M U S I C

• Music streaming service

• Increased customer churn over the past 
three months

• Scope the data science project

• Gather the data in Python

• Clean the data

• Explore and visualize the data

• Prepare the data for modeling



Scoping The Data Science Project
We plan to use supervised learning to predict which customers are likely to cancel their subscription, 
using three months of historical subscription and listening history. This will allow us to:

• Identify the top predictors for cancellation and figure out how to address them.

• Use the model to flag customers who are likely to cancel and take proactive steps to keep them 
subscribed.

• Our goal is to reduce cancellations by 2% over the next year.
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Note: This is the end goal for the project. This presentation 
covers the data preparation and exploratory data analysis.



Customer Table



Listening History & Session Tables



Audio Table



Inconsistent Text & Typos

No duplicate 
rows found in 

any tables

Duplicate RowsMissing (NaN) Values Outliers

Data Cleansing
Checking for:
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Example: Example: Example:



Email Column Subscription Plan and Subscription Rate Columns

Data Cleansing – Customer Table
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1. Filled NaN values in 
Subscription Plan 
column with ‘Basic (Ads)’ 
to align with Subscription 
Rate column.

2. Removed dollar sign ($) 
prefix from Subscription 
Rate

3. Replaced Subscription 
Rate Outlier value with 
‘$9.99’ to align with 
Subscription Plan and 
Discount columns.

• Removed “Email:” text 
prefix
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Data Cleansing – Listening History Table
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Unique Identifier Column

• Analyzed Audio ID and Audio Type columns and 
determine they would need to be concatenated 
to create a unique identifier for each audio 
element.



Data Cleansing – Audio Table
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Genre Column

• Replaced inconsistent “Pop 
Music” text with “Pop” to be 
consistent with other Genres.



Exploratory Data Analysis Prep
Add Cancelled flag column
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Exploratory Data Analysis Prep
Add Membership Duration column
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Exploratory Data Analysis Prep
Add Session Count column
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Exploratory Data Analysis Prep
Add Podcasts, Songs, and Total Audio Count count columns
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Exploratory Data Analysis Prep
Add count columns for each Genre 
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Exploratory Data Analysis Prep
Add dummy variable columns for each Subscription Plan 
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Exploratory Data Analysis Prep
Drop columns to create a data model that is ready for analysis
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Exploratory Data Analysis
Maven Music would like to explore relationships 
between customer cancellations and the following:

• Customers with/without discounts

• Membership type (basic vs premium)

• Membership duration

• Audio type (podcasts vs songs)

• Song genre
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Reminder

Correlation

Causation

does not 
equal



Exploratory Data Analysis

Membership Discount Analysis

What effect did the membership discount have on 
membership cancellations?

• Members with a discount cancelled almost three 
times more often than those without a discount.
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Exploratory Data Analysis

Membership Discount Analysis

Did the discount affect when customers cancelled?

• Members with a discount cancelled earlier than those 
without a discount.
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Exploratory Data Analysis

Membership Discount Analysis
NOTE:

This chart appears to show a clear separation between discounted 
and non-discounted customers in terms of when they cancel their 
memberships:

• Customers with a discount tend to cancel within the first 50 days.

• Customers without a discount appear to cancel after 50 days.

This pattern is heavily influenced by a limitation of the dataset:

• The dataset is based on records generated on or before May 31, 2023. 

• While cancelled customers have an associated "Cancellation Date", 
customers who appear to be "still active" may have cancelled after the 
dataset was last updated, and their cancellation simply isn't recorded.

• As a result, some of the non-discounted customers with longer membership 
durations may not actually be long-term retained users (they may have 
cancelled shortly after the data snapshot ended).
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Exploratory Data Analysis

Membership Type Analysis

What effect did the membership type have on 
membership cancellations?

• Members with the premium subscription cancelled 
almost three times more often than those without a 
discount.
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Exploratory Data Analysis

Audio Type Analysis
Did podcasts or songs make up the 
majority of total audio consumption?

• In the data set, there were 525 
instances of a customer listening to 
an audio track.  92% of the time that 
audio track was a song, not a 
podcast.

Note:

Customers who listen more frequently 
influence the chart more than those 
who listen less. If one power user listens 
to 1,000 songs and 10 podcasts, their 
behavior dominates the chart.
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Exploratory Data Analysis

Audio Type Analysis
How do customers split their listening between songs and 
podcasts?

• First Quartile (Q1): 73%

• This means that only 25% of customers spend less than 73% of their 
listening time on songs.

• Median (Q2): 100%

• The median is 1.0, meaning that at least 50% of customers listen 
exclusively to songs (100% of their listening time is spent on songs).

• Third Quartile (Q3): 100%

• This suggests that 75% of customers spend at most 100% of their 
listening time on songs (which means many listen exclusively to songs).

• Interquartile Range (IQR): 27.3%

• This measures the spread of the middle 50% of the data. This small IQR 
means that most customers have similar listening habits, with many 
listening almost entirely to songs.
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Exploratory Data Analysis

Audio Type Analysis – Code
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Exploratory Data Analysis

Audio Type Analysis – Correlation Table
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Cancellations vs Podcast Listening %

• A value of -0.01 indicates that there is 
not a strong relationship between 
cancellations and the percentage of time 
customers spend listening to podcasts.

Cancellations vs Song Listening %

• A value of -0.01 indicates that there is 
not a strong relationship between 
cancellations and the percentage of time 
customers spend listening to songs.



Exploratory Data Analysis

Audio Type Analysis – Correlation Table Code
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Exploratory Data Analysis

Song Genre Analysis

How do customers split their listening across song genres?

• Pop music dominates listening behaviour, with customers choosing 
pop songs (on average) 44% of the time over other genres.
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Exploratory Data Analysis

Song Genre Analysis – Code
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Exploratory Data Analysis

Audio Type Analysis – Correlation Table
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Cancellations vs Pop %

• A value of 0.54 indicates that there is a 
moderate positive relationship between 
cancellations and the percentage of time 
customers spend listening to pop music 
(as opposed to other genres).

Note:

• We know that, on average, customers 
choosing pop songs (on average) 44% of 
the time over other genres.

• Is this why the correlation is so high?



Exploratory Data Analysis

Song Genre Analysis – Correlation Table Code
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Exploratory Data Analysis

Audio Type Analysis
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Cancellations vs Pop %

• We know that, on average, customers 
choose pop songs (on average) 44% of 
the time over other genres. Is this why 
the correlation is so high?

• Customers who predominantly listen to 
Pop music (more than 50% of the time) 
make up over half of cancellations.

• This suggests Pop-dominant listening 
may be a sign of shallow engagement, 
which could increase the likelihood of 
cancellations.



Exploratory Data Analysis

Song Genre Analysis – Cancellations vs Pop % Code
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Exploratory Data Analysis Summary
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Song
Genre

Customers who 
predominantly listen to 
Pop music (more than 
50% of the time) make 

up over half of 
cancellations.

Audio
Type

Audio Type (song vs 
podcast) does not 
appear to have a 
relationship with 

cancellations.

Subscription 
Discount

Members with a 
discount cancelled 
earlier than those 

without a discount, 
although this should be 
verified with a data set 
that is larger and more 

current.

Subscription
Type

Members with the 
premium subscription 
cancelled almost three 
times more often than 

those without a 
discount.



Prepare Data for Modeling

35

• Drop customerID column and 
other redundant columns

• Convert Boolean columns to 
integers

The dataset has now 
been fully prepared 
and is ready to be 

used for predictive 
modeling.
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