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Executive Summary
As long as human beings have exchanged goods and services, making predictions has been an
essential part of the marketplace. Whether it's predicting how much product to have on hand,
anticipating changes in consumer behavior, or how many people you need on your staff, data has
always been essential to running an efficient retail business.
The difference today is that most retailers are drowning in data, but they aren’t necessarily using it to the best
of their advantage. With so many ways to interpret data and solve business problems, knowing how to use your
data resources effectively can make the difference between success and failure.
Enter artificial intelligence (AI) to bridge the gap between the volume of data available and the correct
interpretation of that data for strategic business decisions. With problems on the retail landscape ranging from
store site selection to staffing, retailers who have responded to the AI revolution have seen an increase in profits
and a decrease in the guesswork that can make running a business an exercise in trial and error.
In this ebook, we’ll take a deeper look at the challenges facing the marketplace and how AI can help retailers put
strategic solutions into place that will help them grow and refine their businesses in a fast moving world.

* Retail Therapy: Why the Retail Industry Is Broken—And
What Can Be Done to Fix It by Mark Pilkington
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Challenges and Trends
The retail marketplace has become connected, complex, and competitive. Whether it’s keeping pace
with the connected consumer, embracing emerging trends in shopping, or staying ahead of the
competition, the forces that are bearing down on retailers are greater than ever before.
The key to addressing these challenges is to be as responsive as possible. And fine-tuning that response means
understanding the disruptors you are dealing with. Here, we look closely at the main challenges that retailers
face and how understanding your data can help solve them.

SOCIETY
Aging society. Baby Boomers who are approaching retirement age see a reduction in their spending power,
which also means greater demand for affordable products.
Shrinking households. Big box retailers have to face a marketplace where households forgo the big, weekly
stock up in favor of smaller, more frequent trips for specific or specialty items.
Experiences over things. Consumer spending is gradually shifting away from products to experiential activities,
such as travelling, entertainment, and dining out.

TECHNOLOGY
Changing routes to the internet. Mobile phones are now ubiquitous, leading to more and more people being
connected to e-commerce. By 2021, it is estimated that 55% of the world’s population will have access to the
internet, largely via mobile devices*.
*Global STEIP Report, Future Retail Disruption 2018/19, September 2018

* Coresight Research
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Demand for transparency. Consumers increasingly demand transparency and accountability for the products
they eat and drink, which, in turn, drives demand for traceability.
Spread of voice assistants. This will have an impact on the discovery phase of the shopping journey, limiting the
number of easily discoverable items per search term.

INDUSTRY
Retail polarization. Consumers are looking for low-priced products, which means that the discount channel is
taking a large share of food retail.
Channel composition. Discount, convenience and online are now the fastest-growing channels in grocery.
However, hypermarkets and superstores will remain essential.
E-commerce structure. E-commerce is swiftly reshuffling the established order of retail, and will account for
more than one-quarter of global chain retail by 2023*.

INTERNAL HURDLES
Data scientist shortfall. Within the next five years, the shortfall of data scientists in the U.S. alone is projected to
reach 250,000. Finding and retaining data scientists with proven track records is very difficult and will continue
to be for a long time.
Resistance to adopting new technology. Change is hard, and people often resist new technology. Many retailers
cite this problem as a key challenge to becoming AI-driven.
Aging legacy systems. In order to take on a full digital transformation, retailers need to replace their legacy
systems, which is often a huge hurdle to overcome.
*Global STEIP Report, Future Retail Disruption 2018/19, September 2018
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Retailers Should Embrace the Fourth Industrial Revolution
Retail has seen many changes over the past decade-and-a-half. From the push to move towards
customer centricity to the use of the Internet of Things to collect data and ensure better customer
service, the retail business landscape has shifted significantly.
Diffusion curve: The evolution of new technologies

Retailers’ spending on
artificial intelligence
in 2018*
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Artificial intelligence (AI) promises to revolutionize the industry on a scale unlike any other previous technological
leap. Whether it’s changing the way businesses market to consumers, increasing the efficiency of supply chains,
or studying the way customers use digital channels, AI has been called the Fourth Industrial Revolution for many
good reasons. Like other Industrial Revolutions, this one holds the power to change fundamentally the very
nature of shopping and the very nature of selling to consumers.
Demand-based forecasting and predictive analytics are becoming commonplace, and the retail industry will rely
heavily on artificial intelligence to set prices, manage inventory, and manage staffing. With a growing percentage of
the world’s population gaining internet access, largely via mobile devices, there is a massive opportunity to connect
with consumers that retailers must capture — and those that do will emerge as leaders in the marketplace.
All of this means that retailers need to move fast to capture the promise that AI holds. Those who become AIdriven will become market leaders and will be better able to capture new markets and maximize profits.

By the time a late adopter has done all the necessary
preparation, earlier adopters will have taken considerable
market share — they’ll be able to operate at substantially
lower costs with better performance. In short, the winners
may take all and late adopters may never catch up.*
* Why Companies That Wait to Adopt AI May Never Catch Up
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CASE STUDY 1:
LARGE SOUTH AMERICAN
DEPARTMENT STORE
CHALLENGE: This large retailer has tens of millions
of customers across South America. They wanted
to increase revenue by targeting promotions to
customers who were most likely to respond. Since
they have many different product categories, it was
critical for them to personalize to each customer.
SOLUTION: They had a proficient data science
team before and were making models. However,
they were not using DataRobot, and modeling took
them much longer.
RESULT: They finished the project in days rather
than weeks, saving time for their data science
team and enabling them to push out their
promotions faster.
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How Are Retailers Using AI Right Now?
Retailers are using AI primarily to address three major challenges: the expectations of the
empowered consumer; managing product and supply; and addressing operational efficiencies.
THE EMPOWERED CONSUMER
The empowered consumer is more connected and informed than ever before. Armed with a world of information
at their fingertips, consumers expect more information that is tailored to them. This is where AI comes in to
anticipate changes in behavior, customize the right products to the right people, and connect them with the
content that is most relevant to them.
In addition, each generation of consumer behaves differently and, therefore, responds to different marketing
messages. Baby Boomers are starting to downscale their spending. Generation X struggled through the
financial crisis, which has affected their consumer confidence. Generation Y values experiences over things and,
therefore, spends a lot of their budget on dining and traveling. Generation Z are younger consumers who are
increasingly concerned about a throwaway culture, looking to own fewer but more high quality items.
AI builds the bridge between what the empowered consumer wants and how retailers can deliver on those
expectations faster and more accurately.
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CASE STUDY 2:
CARREFOUR
CHALLENGE: One of the main objectives of
Carrefour’s growth plan is to continue strengthening
customer relationships, particularly by developing
their network of local convenience stores. They
wanted to answer questions on point-of-sale
expansion, such as: How do we extend our store
networks? Where should we build new stores? How
profitable will a particular store be? Previously, they
had used their marketing and sales expertise to
find the best locations, which did not give them the
results they needed. They needed a way to use data
to give accurate insights on which locations had the
highest revenue potential.
SOLUTION: Using the wealth of data they had
already collected, Carrefour was able to build a data
pipeline with DataRobot. This pipeline helped them to
accelerate their model building, testing, and learning
processes so that they could test lots of hypotheses
quickly. It is now embedded and integrated
throughout Carrefour’s daily decision-making
processes and operations and delivering accurate
predictions and results.
RESULT: DataRobot has had a big impact on team
productivity. Whereas previously, the Carrefour team
had been able to test one idea on a daily basis, now
they can test five to ten ideas each day. By integrating
aspects of machine learning across all daily
processes, Carrefour has changed the way it tests
and studies problems.
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PRODUCT AND SUPPLY
With the huge changes taking place in the retail industry, knowing what to buy, where to place products, and who
is likely to buy them is crucial to business operations. Foot traffic to brick-and-mortar stores fell in the past year, as
it has in previous years. Many fast fashion retailers report piles of unsold stock that can be worth billions of dollars.
In addition, the reverse supply chain — the act of returning items — has become the new battleground. It is
estimated that online returns cost the industry billions of dollars, with the fashion and apparel industry hit the
hardest. Amazon has even taken to revoking Prime memberships or shopping privileges of those who return
too many orders.
With AI-driven demand forecasting, companies can use a range of historic data to predict future demand. It can
even build separate models for seasonal events, such as Black Friday or other peak shopping days. By predicting
the amount of stock you need to have on hand and the probability of returns, you can ensure that you minimize
the risk of excessive inventory, while still having the products that consumers want.

OPERATIONAL EFFICIENCIES
In order to ensure a frictionless experience for the empowered consumer, retailers must identify every
opportunity to decrease costs, while also increasing and improving operational efficiency.
With site optimization, retailers can identify the best sites for store opening or expansion — or for reducing and
closing — based on strategic goals. By using historical performance to predict yearly revenue of potential new
store locations, retailers will know how much floor space to allot, what demographics they should cater to, and
what their competition is doing. They can use this information to further fine-tune their operations, closing or
modifying underperforming stores and opening new ones in places with greater potential.
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CASE STUDY 3:
A LEADING GLOBAL APPAREL COMPANY

How Can Enterprise AI Help Today’s Retailers?

CHALLENGE: As a leading global apparel company,

In the retail industry, there are many use cases in every part of the business that can deliver value
from investing in DataRobot. Here, we take a look at some that could be deployed to reach the
empowered consumer, to determine product and supply, and to increase operational efficiencies.

this retailer was looking for ways to proactively
address the shifts in market demands. Previously,
they had used traditional supply forecasting tools
and techniques, but due to the short product life
cycles, diversity of items, and volume of data, they
were having challenges with consistent, timely, and

EMPOWERED CONSUMER
Predict the next customer state. Building campaigns to target customers in different stages helps inform the

accurate forecasts.

strategy of future marketing communications so that you can create communications based on customer's

SOLUTION: With DataRobot, this retailer was able to

preferred channels, products, and frequency. This helps to regain trust through proactive customer retention

quickly and accurately predict store-wide SKU sales

strategies, increases the number of incremental transactions and average transaction size with relevant

quantity for the coming weeks at the individual item, color,
and size level. Based on data such as temperature, past
sales and discount rate, they optimized the manufacturing
and delivery of goods from sourcing through to
warehousing to stores and accurately predicted the
product life cycle of introduction, growth, maturity and
decline in a timely manner.
RESULT: By integrating DataRobot across the entire
source-to-store quantity process, this retailer has
changed the speed at which it brings products to
market. With a team of four people and in less than five
months, they used DataRobot’s Time Series solution to
improve forecasts for every item -- down to the color,

marketing, and maximizes ROI from marketing campaigns.
Customer satisfaction. Using survey data or written reviews, you can determine the likelihood that a customer
is currently a promoter or detractor based on data about their recent customer experience. This enables you to
turn detractors into neutral participants, and neutrals into promoters.
Path to purchase. Using the web data you already have, you can optimally design your web site and mobile pages
to maximize conversions from home page to payment. Your data can tell you the likelihood of click-through to
the next page, the changes needed to improve navigation, and how to improve customer satisfaction and user
experience. You’ll be able to reduce shopping cart abandonment, create individualized product recommendations
based on purchase history and views, and test changes to determine the best content placement.

size and item type. They were able to improve weekly

PRODUCT ASSORTMENT AND SUPPLY

forecasts accuracy by 9% mitigating costly markdowns

AI-driven demand forecasting. Using a range of historic data coupled with external environmental data, you can

and ensuring the right products are available to sell,
resulting in $400 million in savings annually.

determine future demand at the per item, or SKU level, even integrating it into your ERP or sales and operations
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DataRobot helped a
large retailer in North
America save over the
holiday shopping season
through AI-driven
planning of staff hiring
and scheduling for their
distribution centers.
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planning solution. This helps you determine demand for each item and which stores to make them available in,
helping you to improve product availability and reduce excess stock or out of stock scenarios.
Forecast returns. Every retailer would like to predict how much stock will be returned so that they can buy less
stock up front, thereby reducing costs. With an AI solution, businesses can predict the probability of return
for every item purchased through all channels, using customer data, basket-level data, and product-level data,
resulting in better inventory management decisions.
Promotions optimization. Using a historical understanding of the relationship between price, promotion and
demand, predict demand for different promotion strategies to achieve targeted revenue and volume. This
enables you to optimize your promotion strategies for selected items, coordinate final pricing with advertising,
and test pricing strategies.

OPERATIONAL EFFICIENCIES
Site optimization. Based on historical data, you can identify the best sites to open a store, expand, or close
stores without cannibalizing existing store sales. Your predictions can include such features as floor space, store
overlap, range mix, demographics, and competitors.
Predict fulfillment center staffing levels. Running an efficient retail operation means running at optimal staffing
levels to get products out in a timely manner. Using such factors as floor space, range mix, or average
service time in your models, you can improve staffing schedules to align operational efficiency with customer
demands. In addition to reducing the costs of having too much idle staff, you can anticipate high demand
times and staff accordingly.
Delivery prediction. Delivering shipments on time with accurate predictions of delivery time is a fundamental
part of an ecommerce business.
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CASE STUDY 4:
JAPANESE LIFESTYLE
PRODUCTS COMPANY
CHALLENGE: This company markets lifestyle
products to millions of Japanese women through
direct mail, catalog, and coupons. They faced a
significant increase in competition from Amazon
and other competitors, which led to a decline in
sales. As a result, their goal was to increase the
performance of their three main sales and marketing
areas (direct mail, catalog, and coupons) through
targeted marketing. They had tried other machine
learning vendors, but these did not work, because
the predictions explanations were a black box,
giving them no information on how to improve their
marketing methods.
SOLUTION: Having just emerged from a financial
crisis, the company wanted to use DataRobot as
part of their turnaround strategy to target the right
products to the right people. DataRobot allowed
them to look at the prediction explanations, which
enabled them to adjust their marketing strategies.
RESULT: On each campaign, they make around
a million dollars more than they did previously.
Today, they are one of the biggest DataRobot
users in Japan.
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The Advent of Automated Machine Learning and Enterprise AI
Automated machine learning, which was invented by DataRobot, can create Enterprise AI
applications to address many of the challenges described above and make others more manageable.
Enterprise AI applications:
Automatically creates
most
of of
Automatically
creates
most
the
required
for
the documentation
documentation
required
model
validation
and model
for
model
validation
and risk
management
— reducing the
model risk management
—
opportunity
cost
of time spent
reducing the
opportunity
cost
on time
lowerspent
value activities
data
of
on lowerthat
value
scientists,
almost
universally,
activities that
data
scientists,
dislike
timedislike
on.
almostspending
universally,
spending time on.

Provides transparency into each

Makes retraining models on

model’s use of data, telling you

new data and redeploying

not just which features in the

models into production simple,

data had the most impact to the

fast, and low risk.

predictive power of each model,
but also explains individual
predictions down to specific data
features and their values.

Builds and ranks dozens of
predictive models so you can
quickly evaluate and select
the model best suited to your
particular problem.

Reduces the cost, difficulty, and

Provides tools for understanding

risk of deploying models into

model accuracy and making

your production environment

tradeoff decisions (e.g., between

by providing minimally invasive

speed and accuracy, positive

deployment options, such

versus negative predictive value,

as scoring code generation,

when and where additional

prediction APIs, and deployment

models may be cost justifiable).

to Hadoop.

Makes it easier to monitor model
performance and detect drift or
performance degradation over
time, alerting modelers to the
need for retraining or creation of
challenger models.
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Conclusion
The age of AI is here. The opportunities for retailers to capture better business intelligence
about everything from inventory to staffing to delivery and operations are enormous. Retailers
that embrace these opportunities and think through how to introduce AI into every part of their
organization will survive and thrive. Retailers that delay or avoid learning about this technology will
lose ground and, ultimately, may not survive.
DataRobot is the inventor of automated machine learning and category leader of enterprise AI. Having been
the first mover, DataRobot has developed the most robust end-to-end solution. Leverage our experience
working with retailers across the globe on applications of machine learning. Regardless of the size of your
operation or your relative sophistication in data and analytics, we can help you leverage your data assets for
competitive advantage.
Let our team of retail industry experts show you how you can achieve your goals and beat your competition with
automated machine learning.
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DataRobot is the leader in enterprise AI and the category creator and leader in
automated machine learning. Organizations worldwide use DataRobot to empower
the teams they already have in place to rapidly build and deploy machine learning
models and create advanced AI applications. With a library of hundreds of the
most powerful open source machine learning algorithms, the DataRobot platform
encapsulates every best practice and safeguard to accelerate and scale data
science capabilities while maximizing transparency, accuracy, and collaboration.
Sign up for a free trial today to find out how DataRobot can help
your organization at datarobot.com
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