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Artificial intelligence (AI) 
and machine learning (ML) 
are revolutionizing retail
In today’s hyper-connected world, ML is a game-changer for retailers 
striving to keep pace with evolving consumer demands. This eBook 
explores the industry’s growing focus on optimization and using 
automation to reimagine customer engagement for stores and 
eCommerce. We’ll discuss how you can harness AI and ML to reinvent 
operational efficiency, deliver personalized customer interactions, and 
optimize all aspects of supply and distribution, ultimately propelling 
retailers toward a more sustainable and successful future.

Building your AI/ML capabilities in the cloud

To give their AI/ML initiatives the best chance for success, retailers need to 
remove data silos to allow for the consolidation of disparate data sources. 
The Amazon Web Services (AWS) Cloud facilitates this by providing a 
centralized platform where data from various sources can be aggregated, 
stored, and accessed seamlessly. This unified data landscape provides 
retailers with a holistic view of customer behaviors, inventory levels, and 
sales trends. Businesses can then use this data to enhance the accuracy 
of AI/ML models and personalize customer experiences, predict demand, 
and improve efficiency and availability across their entire retail chain. AWS 
offers a range of managed services and purpose-built tools for AI/ML use 
cases that can help you get projects up and running fast.
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By taking advantage of today’s fast-evolving AI/ML technologies, 
retailers can open new avenues for customer engagement and 
improved profits. Here are just a few common use cases:

Personalization and tailored eCommerce experiences: Boost 
conversion rates with targeted advertising campaigns and 
product recommendations.

How? By analyzing customer data and behavior to deliver highly 
targeted advertising campaigns and personalized product 
recommendations. This precision marketing approach ensures 
that customers see the most relevant offers and products, 
significantly increasing the likelihood of purchase and enhancing 
overall customer engagement. Services used: Amazon SageMaker, 
Amazon Personalize, AWS Lambda, and Amazon Kinesis.

Cross-sell prediction: Identify opportunities to sell 
complementary products to existing customers.

•	 How? By analyzing purchasing patterns and customer 
preferences to suggest relevant add-ons and bundles at the point 
of sale. This capability not only enhances the customer shopping 
experience by providing tailored suggestions but also increases 
the average order value, driving additional revenue. Services 
used: Amazon SageMaker, AWS Glue, and Amazon Personalize.

The details: what  
does real-world 
implementation  
look like?

Cart recovery: Re-engage with customers who have added 
items to your online shopping cart but didn’t complete the 
checkout process.

•	 How? By analyzing behavior patterns to trigger timely, 
personalized follow-up communications. These targeted 
messages can include reminders, special offers, or additional 
product recommendations designed to encourage customers 
to complete their purchases, effectively reducing cart 
abandonment rates. Services used: Amazon SageMaker, AWS 
Lambda, Amazon Pinpoint, Amazon SES, Amazon Simple 
Storage Service (Amazon S3), and AWS Glue.



4RapidScale   I   AI’s Role in Retail Innovation

Customer segmentation: Enable more accurate targeting that 
reflects changes in buyer behavior and improves return on 
investment (ROI).

How? By continuously analyzing real-time changes in buyer 
behavior, which allows for the segmentation criteria to be 
dynamically updated. This responsiveness not only ensures 
marketing and sales efforts are more effectively targeted but also 
boosts ROI by engaging specific customer groups with highly 
tailored messages and offers. Services used: Amazon Kinesis, 
Amazon SageMaker, AWS Lambda, Amazon Personalize,  
and Amazon S3.

Churn prediction: Proactively identify high-churn customers and 
take action before they leave (also known as customer attrition).

•	 How? By analyzing patterns in purchase history, engagement 
levels, and customer feedback. Armed with this insight, retailers 
can take preemptive action, such as offering personalized 
incentives or addressing service concerns, to retain these 
customers and prevent them from leaving. Services used: Amazon 
SageMaker, AWS Glue, Amazon Personalize, AWS Lambda, and 
Amazon Simple Notification Service (Amazon SNS).

Market basket analysis: Identify products that are frequently 
purchased together so you can ensure availability.

How? By leveraging historical data to identify products that are 
frequently purchased together, you can enable better inventory 
planning. This insight allows for strategic stock placement and 
promotional bundling, enhancing cross-selling opportunities and 
customer satisfaction. Services used: Amazon SageMaker, AWS 
Glue, Amazon Redshift, Amazon Personalize, AWS Lambda,  
and Amazon S3.
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Reputation monitoring: Measure customer 
satisfaction in-store or online to identify potential 
issues and proactively address negative comments 
or reviews.

How? By analyzing feedback, reviews, and 
interaction data to identify trends and potential 
issues. This enables businesses to proactively 
address negative comments or reviews and make 
improvements in real time, thereby enhancing 
overall customer experiences and boosting brand 
loyalty. Services used: Amazon Comprehend, 
Amazon SageMaker, AWS Lambda, Amazon S3, 
Amazon QuickSight, and Amazon Kinesis.

A/B testing: Take a data-driven approach to 
identifying the best communication styles and 
marketing channels to engage target customers.

•	 How? AI/ML empowers retailers to conduct 
efficient A/B testing by automating the 
comparison of different communication styles and 
marketing channels to determine which are most 
effective with target customer groups. This 
data-driven approach ensures that marketing 
efforts are optimized based on empirical evidence, 
leading to higher engagement rates and improved 
marketing ROI. Services used: Amazon SageMaker, 
AWS Lambda, Amazon Pinpoint, Amazon Kinesis, 
Amazon S3, and Amazon QuickSight.

•	 Amazon SageMaker for building, training, and deploying AI/ML  
models that analyze customer behavior and purchasing patterns

•	 Amazon Personalize for creating personalized product recommendations

•	 AWS Lambda for executing code in response to events in a  
serverless environment

•	 Amazon Kinesis for real-time data streaming and processing

•	 AWS Glue for data integration and preparation, ensuring that  
all customer data from various sources is ready for analysis

•	 Amazon Pinpoint for managing and sending targeted emails, SMS, or push 
notifications that contain personalized messages, reminders, or offers

•	 Amazon Simple Email Service (Amazon SES) as an alternative to or in 
conjunction with Amazon Pinpoint for sending out large volumes of  
email messages efficiently

•	 Amazon S3 for storing, processing, and preparing data for analysis

•	 Amazon SNS for orchestrating the delivery of personalized incentives  
and communications to customers identified as at risk of churn

•	 Amazon Redshift for data warehousing, allowing for efficient  
storage and querying of large datasets

•	 Amazon Comprehend for natural language processing (NLP)  
to analyze text in customer feedback and reviews, identifying  
sentiments and key phrases

•	 Amazon QuickSight for visualizing and analyzing data to understand 
customer satisfaction trends and derive actionable insights

RapidScale builds solutions leveraging a range of AWS products
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What’s the catch?
Although retailers are anxious to realize the benefits of AI and ML, 
there are sometimes real or perceived obstacles to effectively 
implementing them. 

Technological expertise

There is a shortage of in-house expertise, making it difficult to 
effectively design, implement, and manage AI and ML solutions, 
which can impede the full realization of their benefits.

Low-quality data

One major obstacle retailers face is the prevalence of low-quality 
data, which can include incomplete, inaccurate, or outdated 
information, severely limiting the effectiveness of predictive 
models and analytics. 

This issue is compounded by the lack of robust data cleansing 
and management practices, making it challenging to establish a 
reliable dataset for generating meaningful and actionable insights.

Security concerns

Data security concerns pose a significant challenge for retailers 
looking to implement AI and ML, as these technologies often 
require handling sensitive customer information, raising fears 
about data breaches and privacy violations. Furthermore, the 
complexity of securing AI systems against potential threats and 
ensuring compliance with evolving data protection regulations 
adds an additional layer of difficulty, deterring some retailers  
from fully adopting these advanced technologies.
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How a retail services business leverages 
AI and ML to predict revenue and more
As illustrated in this diagram, a retailer needed to accurately predict daily revenue for various lines of 
business across multiple locations to optimize operations and resource allocation. Additionally, the 
retailer aimed to forecast the number of daily services for specific customers. The retailer’s analytics team 
wanted to build two predictive models using AWS Forecast to effectively address these requirements.

Amazon Forecast

Amazon Forecast is a time-
series forecasting service 
based on ML and built for 
business metrics analysis. 
With Amazon Forecast,  
you can:

•	 Scale operations by 
forecasting millions of items, 
using the same technology 
as Amazon.com.

•	 Optimize inventory and 
reduce waste with accurate 
forecasts at a granular level.

•	 Improve capital utilization 
and make long-term 
decisions with more 
confidence.

•	 Increase customer 
satisfaction with optimal 
staffing to meet varying 
demand levels.

Turning the plan into action

To address the retailer’s forecasting 
needs, two models were fine-tuned using 
Amazon Forecast, one to accurately predict 
daily revenue and another to estimate 
the number of services required daily for 
specific customers.

New capabilities mean better  
planning for future needs

A predictive system was successfully 
developed that enables the client to 
accurately predict crucial metrics for daily 
operations. Additionally, comprehensive 
recommendations and a detailed roadmap 
were provided to guide the full-scale 
production implementation of these 
services. AWS Secrets Manager was used 
to securely manage the credentials that are 
necessary for accessing daily historical data 
encompassing location, timestamp, revenue, 
service count, and coordinates.
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Most businesses have not even begun to develop a plan for using 
AI/ML in their operations. RapidScale’s AI/ML team are recognized 
as experts in the field thanks to extensive work across verticals and 
collaboration with AWS on developing thought leadership. From 
enhancing customer interactions to optimizing inventory controls, 
RapidScale has the AI/ML expertise needed to take advantage of  
these cutting-edge technologies.

RapidScale works with you to assess your goals and determine how AI/
ML can add value to your business. The RapidScale team can develop 
strategies and assess data availability, infrastructure readiness, potential 
risks, and outline the benefits of AI/ML to your organization. When a use 
case has been identified, RapidScale gathers your data and performs a 
deep analysis of how it will affect the accuracy and success of your AI/
ML model. The team also creates prototypes and proofs of concept to 
demonstrate the effectiveness of your solution.

AWS offers a comprehensive and scalable platform for AI/ML, 
featuring a robust suite of tools and services such as Amazon 
SageMaker, AWS Lambda, and Amazon Forecast that enable 
businesses to easily build, train, and deploy machine learning 
models at scale. 

RapidScale has been an AWS Premier Tier Services Partner 
for over a decade. That journey has led RapidScale to 
attain a remarkable array of AWS competencies, including 
Managed Service Provider (MSP), Security, Migration, DevOps, 
Healthcare, SaaS, and eCommerce, further solidifying the 
company’s expertise and commitment.

RapidScale and AWS can help take your business to the next level 
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Whether building an AWS Cloud environment 
from the ground up for your specific business 
case or providing managed services to reduce 
data and infrastructure management burdens on 
your IT team, RapidScale has the cloud expertise 
to give you a competitive edge. RapidScale 
can help you modernize your infrastructure to 
become more responsive, more intelligent, and 
more secure while reducing your administrative 
workload so you can focus on implementing 
digital solutions that grow your business.  

RapidScale is here to help 
you get the most from 
your cloud investments


