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Reference Segment – Sales Transactions
Data Duration – 2 plus Years of Data
Record Set - Million Plus Rows, Tens of Millions plus cells

Customer Segmentation across eight categories
Marketing Campaign Effectiveness
Retention vs Customer Acquisition Recommendations
Effectiveness of Customer Conversion Strategy
Recommended Next Steps

Inputs: 

Outcome: Leveraging ANAI Platform and its proven six-step methodology,
we provided

1.
2.
3.
4.
5.

Turnaround Time: 2 Weeks

Let's, Deep Dive

We leveraged ANAI’s six-step approach and methodology, a blend of
experience, science, and our powerful ML engine to deliver outcomes and
explanations. This document will walk you through the details of all the
steps along with key major tasks, activities, and associated outcomes.
Note – In this case study, we are going to cover the first four steps. Steps
five and six including Model Management and Explainable AI are covered
in other use cases and platform implementations.

Background: A Global European eCommerce retailer wantedto analyze its
Sales Transactions in order to perform customer segmentation, and predict
customer loyalty, recommendations, and best next offer to maximize sales
and improve NPS.

Case Study: How ANAI provided insights, predictions, 
and recommendations for Online Retailers?
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Hypothesis 1- We should be able to perform customersegmentation, and 
leverage the segmentation to understand the behaviors and characteristics 
of various segments. 

Can we create customer segmentation?
What interventions will be most effective to increase revenue?
Can we get insights into Customer Retention and Customer Acquisition
strategy? 
What are the trends in customers' engagement as well as their spending
habits? 
Identify if there are any seasonal factors influencing customer
behaviors?
Are we able to nurture customers and able to improve the guest
conversion rate? 
Who has the potential to be converted into more profitable customers?

Hypothesis 2- We should be able to leverage the transactionaldata to predict
and answer questions like -

Step 1 - Start with Why and clearly articulate the problem
statement and hypothesis.
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Data relevancy and quality,
Inferences and relationships e.g canceled orders, returned
merchandise, discounts applied, and manual overrides (at invoice,
customer, and country-level),
Exploratory Data Analysis (EDA)

For a particular SKU, 36% of orders were canceled
Found instances where the Unit Price was negative or zero (Bad Debts)
A large number of records didn’t have Unit Price of Customer ID
Huge losses were incurred because of SCM issues, a direct co-relation
with loss of customer confidence and customer exits
To recover from a loss in sales, the retailer started offering heavy
discounts for a few months but it only attracted bargain hunters

Once we have clearly articulated the hypothesis, our next step was to
ingest, analyze and profile data. By Leveraging ANAI’s ML Models for
Feature Engineering and Data Wrangling, we were quickly able to analyze
the complex data. Key activities that were done included:

1.
2.

3.

 
Key Findings after Data and Feature Transformation:

Step 2 - Exploratory Data Analysis and Feature
Transformation
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The data elements were processed across various ML Models to identify
which model would be most suitable for providing insights,
recommendations, and answering the questions mentioned above.

3.2   Customer Grouping and Segmentation by Labelling Customers
Once the RFM scores have been calculated for each and every customer,
the next step was to start doing the segmentation. For this purpose, an
RFM segmentation score was calculated for each customer. At this stage,
we segmented the customers into eight categories:

1. Focus Group
2. Loyalist
3. Lost Bargain Hunters
4. Big Spenders
5. Best Customers
6. Customer Exited
7. Guest Checkouts
8. Customers about to Exit

Note: See Appendix 1 for definitons

Step 3 - ML Modeling

RECENCY (R): Time since last purchase
FREQUENCY (F): Total number of purchases
MONETARY VALUE (M): Total monetary value

Questions that we targeted to answer:

3.1   Recency, Frequency, and Monetary Value
By leveraging our experience and expertise, and output of Exploratory Data
Analysis, we decided to provide the RFM analysis. For RFM Analysis, we
primarily leveraged K-Means Cluster, Quartiles, and a few other classifiers
and regressors. Our objective was to further drill down into –
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Once we had selected the number of clusters, the next logical step was to
integrate the output of RFM analysis (Customer Segments), Labels, and
Clusters. This approach helped in removing the skewness that can get
generated by using the quantile approach. (See Appendix 3, 4.1 and 4.2)

Once we had our customer segmentation split into 8 categories, we 
decided to gain further insights into customer behaviors and their shopping 
patterns. By leveraging predictive models including Logistic Regression, K- 
Means Clustering, and K-Nearest Neighbor, we were able to predict the 
number of clusters required and applied them. 
We applied the Elbow method and Silhouette Analysis to find the optimum 
number of clusters. As you can see, the model recommended creating 
three clusters.

3.2   Applying Clustering
1.

2.
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Customer Retention Rate and factors influencing customer retention (See
Appendix 5 & 6)
Quantity sold and Average sales in Monetary Value
Returns, Discounts, and Manual Entries by Customer Segmentation

The Marketing Campaigns gave a boost for a few months, but the impact on
customer retention was not favorable (Campaigns attracted Bargain
Hunters),
The Strategy to acquire new customers or convert guest shoppers to
customers didn’t work and it distracted the team from retaining existing
customers,
The challenges in SCM resulted in returns, discounts, and manual
interventions in order provisioning, further contributing to the loss of
customers.

1.

2.
3.

 
After doing the Cohort Analysis, we were able to offer more insights on
Hypothesis 2, in particular –

1.

2.

3.

Future Possibilities and Opportunities

Machine Learning Models do help in providing insights and predictions.
However, these insights and predictions are more of What and How, they do
have a risk of bias and often fail to answer Why and provide explanations. This
is where XAI and RAI can help. For a quick update on AI vs XAI/RAI, you can
refer to Appendix C or you can check ANAI XAI/RAI features.
For XAI/RAI, see Appendix 7

For the second hypothesis, we decided to perform Cohort analysis and build on
the outcomes of the ML Models from the previous step. The Cohort Analysis
gives us an opportunity of answering the what and the how, helping in making
the best decisions. As part of the Cohort analysis, we further did the analysis on
–

Step 4 - Cohort Creation and Analysis
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Appendix 2: Visualization of Cohort Analysis

Loyalist: Group of customers who have the highest brand loyalty, but may not be big 
spenders
Lost Bargain Hunters: Group of customers who have high frequency but only for discounted 
items or have high returns
Big Spenders: Customers with highest Monetary Value
Best Customers: Customers who balanced scorecard on Recency, Frequency and 
Monetary Value
Customer Exited: Customers who are no longer shopping
Guest Checkouts: Customers who shopped but didn’t create their account
Customers about to exit: Customers with maximum dip across Recency and Frequency 
score

Appendix 1: Definition of Customer Segmentation
1.

2.

3.
4.

5.
6.
7.

Appendix
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Appendix 3: Customer Segmentation

Appendix 4.1: Relationship between Recency, Frequency and Monetary Value (Before
Normalization)
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Appendix 5: 3D Representation of Clusters

Appendix 4.2: Relationship between Recency, Frequency, and Monetary Value (After
Normalization)
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Abbr. Artificial Intelligence

Asks “Why?”

Answers “What and How?”

Questions about when to Trust

Questions and Monitors for success and
failures

Appendix 7: Why do Enterprises need XAI and RAI?

Appendix 6: Cohort Analysis (Please note that data elements like Date Year and Invoice have
been modified for this view so as to protect Data Privacy)

Abbr. eXplainable and Responsible AI 

Answers “Why?”

Explains “What and How?”

Knows when to trust

Understand and know when you will succeed
and when you will fail

AI XAI and RAI
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WANT TO 
ELEVATE YOUR 

CUSTOMER 
EXPERIENCE AND 

IMPROVE NPS?

CONTACT US AT INFO@ANAI.IO 
OR 

VISIT WWW.ANAI.IO
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