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Challenges, Use Cases, and Opportunities for Growth
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Introduction

The ever-increasing adoption of artificial intelligence and machine learning across a variety of industries
is evidence of the transformative and tangible business impact these technologies have the potential to

provide — when integrated responsibly and transparently.

One sector in particular that is experiencing growth in incorporating Al is supply chain management.
From predictive capabilities for optimized demand planning to autonomous vehicles and warehouse
robotics, stakeholders across the supply chain will continue to harness a proliferation of data sources
and technology that enables them to cut costs and accelerate profits for organizations of all sizes and

across all industries.




Challenges and Barriers

to Al Adoption

In a 2018 research paper, McKinsey identified supply chain and manufacturing as one of the two main areas of impact for Al, along

with marketing and sales. The firm estimated the “unlocked value” of Al for supply chain and manufacturing to be $1.2-$2 trillion.

Why, then, isn’t Al adoption within the supply chain industry higher, especially considering that the segment has been reliant

on data and analytics for years? While the answer is multivariate, it can be broken down into three main buckets:

OOO People: On top of the difficulty in hiring Al talent — which is global and not unique to any one industry or
N sector — is the fact that existing teams and people are not empowered to leverage new techniques like machine
learning and Al. Organizations need to build teams that can actually use data at scale, working together (i.e.,
bringing those with extensive knowledge on the business together with those that have deep skills in data

science) to choose use cases and deliver value.

Processes: A leading challenge in this area is a general lack of clean, consistent, and usable data which can then
J‘t be applied across the greater supply chain ecosystem. Getting this piece right is the basis of all other processes
surrounding Al execution. That means before diving in and tackling use cases, supply chain organizations need
to take a step back and create a comprehensive, big-picture plan for making the development and use of data

and models pervasive.

Technology: Without the technology to access complete and current information, supply chain organizations run
{_Jl\o the risk of fragmented data, a lack of perspective into how the data-to-insights process can truly drive business
impact, and missed opportunities — many times which can be associated with a loss in capital. Choosing
technology that can easily combine data from a multitude of sources, that provides a level of transparency, and

that helps upskill people and solidify processes around Al is a critical challenge to address.

Stakeholders need to understand that using data to generate insights at scale involves fundamental organizational change,
and so far, many supply chain organizations have been hesitant to recalibrate. It is clear that the incredible opportunity

presented by further advances in data analytics and Al runs up against equally significant challenges, culturally and politically.

However, the arc of history bends unambiguously toward a heightened role for Al. In many ways, the economy and environment
depend on it. While using data and analytics isn’t a groundbreaking feat in the supply chain industry, now is the time for these
organizations to break down silos, merge together any disparate datasets, and apply operationalization to enable top-down

change with scalable data initiatives instead of isolating Al to one element of the supply chain, such as delivery.

The rest of this white paper will be devoted to detailing high-value use cases in supply chain that can help jump-start Al efforts.
Selecting a few use cases with which to begin can help address early people, process, and technological challenges, setting up

future Al projects for success. For more on how to choose the right use cases, see Defining a Successful Al Project.
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HOW DATA DRIVES VALUE
IN SUPPLY CHAIN PROCESSES

YOANN DERRIENNIC, ADVISORY CAPITAL PROJECT & INFRASTRUCTURE PARTNER
MARC DAMEZ-FONTAINE, ADVISORY DATA & Al DIRECTOR

For thousands of years, supply chain functions have been developed and optimized across various businesses. Most of the
common methodology framework and vocabulary was founded in 1990 by the Supply-Chain Council and has been managed
by the APICS foundation since 2014.

The supply chain operational reference model (SCOR) proposes definitions of five major processes:

o Plan: Processes that balance aggregate demand and supply to develop a course of action which best meets sourcing,

production, and delivery requirements
o Source: Processes that procure goods and services to meet planned or actual demand
o Make: Processes that transform product to a finished state to meet planned or actual demand

o Deliver: Processes that provide finished goods and services to meet planned or actual demand, typically including

order management, transportation management, and distribution management

o Return: Processes associated with returning or receiving returned products for any reason, which extend into post-

delivery customer support

While Source, Make, and Deliver can be seen as sequential processes, the Plan operations exist at different levels of operation

management — from global to local — and the Return process is generally managed transversely.
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END-TO-END PROCESS

Today's challenges rely on the following notion: “As more data is available, more transparency is required by all parties to
manage supplier and customer relationships and improve performance. A new complexity occurs when the end-to-end

supplier’s suppliers and customer’s customers need to be managed and continually improved.”
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FROM INFORMATION MANAGEMENT TO DATA ANALYTICS ADDED VALUE

Many information management systems have been put in place to manage the essential functions of the business. For
example, manufacturing execution systems (MES) are able to manage KPlIs like manufacturing cycle time, yield, total effective
equipment performance, and so on. The most common features of enterprise resource planning propose to manage
information across various domains such as financial accounting, management accounting, and human resources as well as

their associated KPlIs.

Warehouse management systems (WMS) tend to manage planning, staffing, and organization information to secure SKU
traceability and the operational activities. while customer relationship management (CRM) takes care of information related

to final consumer orders, customer profiling, marketing operations, and so on.
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Transactional information is now recorded in these information management systems and represents the data patrimony,

including the history and behavior of business. The market favors new requirements such as:

e Product origin - Ensures transparency about the materials and components that are used for the final product,

enabling supplier adherence and safeguards against counterfeiting

o Shipment status - Uses track and trace data to check the location of products and proactively communicate if

discrepancies arise

o External effects - Track the temperature, shocks, and humidity information of products as they move through the

supply chain to identify when breaches occur

o Marketing - Communicates the supply chain story with your customers to prove compliance with requirements and

to increase buyer confidence

* Recall management - Quickly identifies and recalls only the affected material or production batch in the case of

quality issues

o Quality and sustainability - Collects and aggregates traceability data related to quality and sustainability on a single

platform

« Risk management - Proactively identifies and managed risks across the supply chain
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Such new capabilities are increasingly designed and implemented using new data and analytics technologies. Breaking down
the silos between monolithic information systems is now a must have in analytics use cases where correlations, statistics,

machine learning, or other algorithmic capabilities will improve the productivity and effectiveness of operations.
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HOW DATA AND ANALYTICS GENERATE VALUE

When a global view on data is available through a single point, the data and analytics capabilities to improve performance and
minimize risk in a given supply chain is unlimited. To evaluate the business impact of these capabilities in organizations, we

propose three categories of usage, outlined below.

RULE-BASED MODEL

Most information management systems implement rule-based model capabilities. Still, they usually manage silos of

& U5 ) = [*8

INPUT DATA ALGORITHM OUTPUT

information.

A rule-based model is an implementation of business rules that transforms an
input data into an output using an algorithm.

Many algorithm families like expert systems or operational research capabilities offer very interesting features for multiple

supply chain challenges, illustrated in the following examples:

«  An efficient route planner usually implements Dijkstra's algorithm.
«  Aspace optimizer for either warehouse stock or a transporter is a minimum bounding box algorithm.

«  An efficient freight supplier recommender system can be implemented using constraints satisfaction algorithms where

variables such as cost, lead time, quality, and carbon emission can be expressed as constraints to optimize.
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A multitude of the systems that we have called intelligent use rule-based models on a daily basis. Impressive implementations
of these expert systems, accompanied by a formidable human formalism, allowed for chess automation: Garry Kasparov lost

against Deep Blue in 1996 and Deep Blue was a rule-based system.

At the end of the day, rule-based model capabilities offer very useful applications. In these systems, the input dataset does not
have to be very large. It has to be relevant, but it can be incomplete, or even nonexistent. Most of these algorithms are available

in open-source repositories and generally include strong documentation and examples.

Robotic process automation (RPA) systems manage rules and sometimes cognitive tasks that look like the global process is
intelligent. Business intelligence systems that aim to compute business KPIs implement business rules. Process intelligence
systems that dynamically analyze a process using its transactional data to highlight business compliance issues or process

bottlenecks also implement business rules.

MACHINE LEARNING MODEL

q]:‘ﬂ =

INPUT DATA OUTPUT ALGORITHM

A machine learning model infers rules from many examples (output) and its context (input).

Machine learning is about creating intelligent models, known as algorithms. Intelligent models are different from rule-based
models since no human has defined the rules. The rules are computed based on a history of data through process stage
transactions. Businesses can effectively:

«  Learn the most optimal stock coverage level for each SKU, taking into account factors such as seasonality and security
stock.

« Learnasupplier’s delivery lead time to evaluate a risk level and/or challenge the supplier’s performance.

«  Evaluate an asset’s risk of failure to help better plan maintenance of said assets.

Many of these tasks already exist in business and machine learning mainly enables increased speed, accuracy, and availability.
When such a model is implemented, the business can use it as a recommender. The human still makes all decisions and is

responsible for all actions, with business processes in place to govern the risk and the strategy of decisions.
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ARTIFICIAL INTELLIGENCE MODEL

An artificial intelligence model offers a new service to the company either to improve its performance or to deliver new
services. Here, the decision is automated (the recommendation of the machine learning model executes) and operators have
to supervise the performance of the automate. Below are a few examples:

«  Automating the schedule of maintenance interventions using asset failure prediction. Here, we go one step beyond
the detection of the failure of an asset and automate the planning of the maintenance operation.

«  Automating a product order to a supplier when predicted customer demand sensing increases. Here, the demand
sensing can be recommended by a machine learning algorithm that understands the trends of the market.
Before automating an order to a supplier, the technology needs to check all of the SKU levels, the lead time, the

manufacturing time, and so on in order to secure the decision of ordering, as a human would do.

S>>

m B2 S

ALGORITHM BUSINESS PROCESS INTELLIGENT ROBOT

An artificial intelligence model offers a new service to the company either to improve its
performance or to deliver new services.

The main difference with a machine learning model is in the design of the service that uses the prediction. Business artificial
intelligence should use the machine learning model to automate an action. Current data analytics initiatives mainly
implement data science proof of concepts. The automation part, which relies on an algorithm, is difficult because of the

feedback loop. Every automated action taken needs to have a feedback loop that tells if the action taken was relevant or not.

Itis just like when a human makes a decision. If it is a wrong decision, a boss will tell it that. With Al, on the other hand, the
“boss” is the final user which could be a client, an operator, or a collaborator. Moreover, to be in an automatable context, the

process must be perfectly simple. If exceptions occur too frequently, many decisions cannot be learned and future mistakes
will be made.

©2020 Dataiku, Inc. | www.dataiku.com | contact@dataiku.com | @dataiku e




Use Cases

DEMAND FORECASTING

Machine learning is hardly a new concept in demand planning. Demand planning applications have been harnessing data to

forecast customer demand since at least the beginning of the 21st century.

What has evolved is the sophistication of the tools, which now incorporate far more data inputs and are therefore able to
deliver analysis with far greater precision. There are seemingly infinite data points worth considering when projecting how
many baseball hats a large retailer will sell in the next six months: economic conditions, weather, which team won the World
Series, the price of cotton, and so on. These data inputs, all of which have varying levels of importance, can provide a much
more accurate reflection of the future than simply looking at demand from the year before, which is what most businesses will

do in the absence of any additional data analysis.

One of the major benefits of Al-enabled demand forecasting is the speed with which the technology can process an enormous
volume of data. Even more important, though, is the potential for the program to continually improve. It

will be constantly comparing its forecasts to the results on the ground,

identifying bits of data that help explain why the

forecast was off.

Imagine, for instance, a department store manager FURTHER READING:

who reasonably stocks up on winter coats ahead
of a forecasted blizzard. The blizzard comes, but

the coat sales don’t skyrocket as anticipated. What A PLANNING AND FORECASTING IN THE AGE OF Al
went wrong? The store manager may be able to Traditional forecasting and planning methods, given their
come up with some compelling theories based on her manual nature, can become inundated with unintended
knowledge of the local area, but it’s likely that she will bias. Discover the importance of data-driven decisions in

continue to operate with a great deal of uncertainty demand planning.
about what caused the problem. She is also unlikely to

A AI-DRIVEN FUTURE WITH EYEON

Learn how a leading management consulting company

get assistance from the parent company, which is dealing
with bigger issues than an overstock of coats at one of its

hundreds of stores. has shifted the way it does business and keeps up with

today’s increasingly competitive and Al-driven world.

/' SAMPLE PROJECT ON FORECASTING SALES

This example demonstrates how to prepare data
and build a model to forecast sales at each store

within a retail chain.
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A demand forecasting tool that includes machine learning capabilities is much more likely to figure out why behavior
following this blizzard was so different than during similarly sized snow storms in the past. It can quickly compare sales data
with weather data over the years, perhaps revealing that blizzards that take place later in the winter do not generate the frenzy
because people have already purchased winter coats. It may analyze micro and macro economic trends, perhaps concluding
that fewer people are buying new coats this year due to economic hardship. It might analyze local social media postings,
travel patterns, and school schedules and figure out that this blizzard took place during a school holiday, when a lot of people

were out of town.

To be clear, not all of today’s demand forecasting tools incorporate nearly this many factors into their analysis. If they’re not

doing it now, though, they likely will in the future. The path forward always includes more data from more sources.

PRICE OPTIMIZATION

Just as important as helping companies more accurately forecast the number of prospective customers, Al tools are helping

them predict how much they are willing to pay.

One of the most obvious examples of Al-enabled price optimization comes via Uber and Lyft, where prices fluctuate by the
second based on the supply of drivers and the demand from customers. It may very well incorporate other factors, such as

weather, which could affect how much people are willing to pay for a ride.

However, it’s not just Silicon Valley disruptors that are looking to Al for dynamic pricing. It's an increasingly important part of
supply chain management in nearly every industry. Gartner estimated that approximately 1,000 companies had adopted Al-
powered price optimization at the end of 2018. There’s still a tremendous amount of room for growth: the same study estimated

there are 10,000 companies solely in the B2B space that would benefit from price optimization technology.

The bottom line is that more accurate demand forecasting results in a more efficient supply chain that delivers major cost
savings and increased profits. Particularly in retail, it's common for companies to overstock rather than face the prospect of
turning customers away. Even if the products are nonperishable and can be returned or sold at some point, excess stock takes up

space, time, and ultimately money that could be dedicated to something that provides actual value at that specific pointin time.

As Al-powered tools are able to forecast demand with much greater confidence, wholesalers, retailers, and any other organization

involved in purchasing and selling products will be able to align their inventory much more closely with what customers want.
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SMART GENERATION OF OPTIMAL PRICES
FOR OFFLINE AND ONLINE BUSINESSES

THE CHALLENGE

LONG, ARDUOUS DATA PREP CAUSED STALE PRICING RECOMMENDATIONS
Pricemoov is a service that delivers optimal pricing suggestions and solutions to its customers by weighing the intrinsic value
of the item, its seasonality, and the attributes of the customer himself through detailed segmentation. To do so, Pricemoov

collects datasets from its customers that are updated daily through partitioning.

Pricemoov’s challenge was that data originating from old Sl systems, Oracle, or MySql was dirty and required a full- time developer
to perform long ETL steps in PHP for cleaning. Once cleaned, the datasets were painfully entered into a model, as they were custom-

built pipelines. And once finished, the replication and deployment process for the next customer was taking weeks.

THE SOLUTION

SCALING THROUGH REPRODUCIBLE AND REPLICABLE WORKFLOWS
Pricemoov discovered Dataiku, which has transformed their business by not only allowing them to run proof-of-concepts for
potential customers on short notice thanks to significantly faster data cleaning processes and the ability to quickly replicate

existing work, but also ultimately by enabling them to provide better pricing options overall.

The data department at Pricemoov now uses Dataiku to:

«  Replicate existing workflows to get proof-of-concepts for potential customers up and running quickly.

«  Significantly speed up data cleaning and exporting, leveraging the Dataiku’s visual point-and-click interface to enable
less experienced staff to assist with this process and leaving tenured data scientists to focus on modeling rather than

data prep and plumbing.

«  Non-technical teams (like marketing) can build their skills and scale their efforts thanks to an intuitive, visual
point-and- click interface. Longer term, the goal is to have them efficiently and independently leveraging website
clickstreams and HDFS datasets.

«  Better define a specific price per customer that evolves over time by melding data indicating demand with customers’

willingness to pay.

Deliver specific insight for local branches by quickly applying geo clustering.

«  Quickly submit pricing options to local branc hes of brick-and-mortar stores, who can then choose to accept the options

or not and can seamlessly share feedback to improve the model.
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THE RESULTS
DELIVERY OF 10X MORE MODELS

After implementing Dataiku to scale their pricing optimization system and its surrounding processes, Pricemoov saw:

¢ Atwo week improvement in the speed at which they could produce pricing and forecast models.
»  Thecreation of 10 times more scenarios.

¢ Animprovement in staff performance and development, allowing new hires to prototype code in Jupyter

notebooks and sales teams better sell the product.

“Dataiku has been pivotal in accelerating our
growth by allowing us to scale our operations.
With the success of this initial project, we’re
looking forward to enhancing the work
we’ve already done by going real time with
APl requests. This will further expand our
customers’ opportunities when it comes to
robust pricing options.”




THE SMART FACTORY

Much of the magic in supply chain advances is coming on the factory floor. There is hardly a concrete definition of a smart
factory, but it typically refers to a facility that leverages automation and Al to the greatest extent possible. Tasks that used to
depend on laborers are now left to intelligent machines. The machines are generating and responding to data, all of which is

relayed into a central system that monitors the entire manufacturing system.

A big part of smart factories are digital twins. Digital twins have played a major role in helping organizations optimize supply

chain processes and they promise to make an even greater impact in the coming years.

The concept of a digital twin is relatively old. Although the term wasn’t in use at the time, it was digital twin technology that
allowed NASA to save the lives of the three American astronauts aboard Apollo 13 in April of 1970. After the spacecraft’s
oxygen tanks exploded more than 200,000 miles away from Earth, NASA engineers in Houston figured out how to solve the

problem by troubleshooting in the replica shuttle they had on the ground.

These days, the digital twin is entirely virtual, built on data collected from sensors on the physical asset, whether that’s an
airplane or a diaper manufacturer. The twin interprets all of the behavior it is detecting from the physical asset: temperature,
pressure, vibrations, etc. With a seamless stream of data from the machine, the digital twin can detect problems and predict
failures, providing technicians with a crucial jump on necessary fixes that will prevent costly repairs and downtime that will
disrupt the supply chain.

The precision offered by digital twins allows organizations to get much more out of their equipment. It’s not just breakdowns

that are avoided, but unnecessary maintenance or other unnecessary precautions.

Boeing offers a compelling example. Its 737 aircrafts can carry a maximum cargo of 80,000 kilograms. However, calculating
the total cargo weight is often imprecise because it’s based on the estimates of technicians. As a precaution, the planes often
fly with far less cargo than they could safely carry. Digital twins that are being fed data from sensors on the plane can deliver

the precise cargo weight, allowing the organization to get more cargo on each plane.

Without digital twins, the best strategy for preventative maintenance is to look at historic trends that will tell you when a given
piece of equipment is likely to break down. The problem is that every manufactured item is unique. Not only do even mass-
produced items all have slight variations, but they all live distinct lives, subject to different conditions that change how they

behave. Digital twins are a way to track the life of the object in real time, responding to its unique needs.

data
iku

HOW TO:
FUTURE-PROOF YOUR

OPERATIONS WITH
PREDICTIVE MAINTENANCE

GO FURTHER: S ——
. Optimize Equipment Repair

Get the Step-by-Step Guide to Introducing Al

into Equipment Maintenance _ ""ff".
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Increasingly, digital twins are being used not just to imitate one physical asset, but the entire supply chain. With every asset
involved in the production and transportation of goods emulated digitally, managers can oversee everything taking place in the
supply chain. The digital supply chain will alert them of a machine that is at risk of overheating or a truck that’s likely to need
new tires in the near future. The enhanced awareness enables companies to respond more quickly to problems that emerge

but, more importantly, it empowers them to avoid a significant number of problems that would otherwise cost time and money.

The return on investment (ROI) for digital twins will vary between organizations and industries, but companies that have
digitized their supply chains have reported major returns. Unilever piloted a digital twin factory in Brazil and achieved $2.8

million in operating cost savings and a 3% increase in productivity.

Predictive maintenance plays a pivotal role in keeping rising equipment and machinery costs at bay by harnessing data from
multiple and varied sources, bringing it together, and using machine learning capabilities to foresee equipment failure before

it occurs, eliminating repair and labor costs as well as any revenue that was historically lost during machine downtime.

VIRTUAL ASSISTANTS

Perhaps the most visible display of Al's impact on the supply chain comes in the form of customer-facing applications, notably

chat boxes and robot operators.

Organizations of all types and sizes are relying more and more on Al-powered applications to handle frontline customer
service work. For most organizations, a large percentage of customer service calls relate to simple issues that can be resolved

by a robot just as well, if not better, than a human operator. Moreover, they are much cheaper and don’t require training.

Estimates on the impact of Al on customer service costs vary, but they all anticipate billions in savings in the coming years.
A 2019 study by Juniper projected that chat boxes alone would save banks $7.3 billion in customer service costs by 2023,
IBM estimates that businesses spend $1.3 trillion a year to field 265 billion customer service calls; it reckons chat boxes can
already handle roughly 80% of them.

Additionally, virtual assistants can play a significant role at different points along the supply chain and in a wide range of
industries. Not only do they produce major cost savings by reducing customer service staff, but they enhance productivity by
allowing companies to redirect manpower to more complex customer service requests that demand human intelligence and
finesse.Inthe comingyears, however, virtual assistants will only become more sophisticated, offering even more opportunities

to supplement or substitute for human labor.
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FLEET MANAGEMENT

Al has helped improve the situation dramatically in recent years. The same forces that have reshaped personal travel, which a
decade ago was still largely dependent on paper maps and asking strangers for directions, have transformed how companies

manage their fleets.

A fitting example comes from UPS. For decades, the company has provided drivers with precise routes aimed at reducing
delivery time and minimizing the use of fuel and the likelihood of crashes. One of the hallmarks of the strategy has been to
avoid left turns (or right turns in countries where people drive on the left) both because left turns are much more likely to

result in crashes than right turns and because they typically require a longer wait.

In recent years, however, UPS has put its time-cutting techniques on steroids thanks to its own Al-enabled mapping system,

ORION (On-Road Integrated Optimization Navigation). The company describes:

ORION is a 1,000-page, algorithmic optimization. It's a technique for faster, more practical
problem solving, providing a solution for an immediate situation, even ifit is neither optimal nor
perfect. ORION doesn't necessarily map the perfect route or even the best one. Rather, ORION
gives UPS drivers workable routes, based on experience. It learns over time and speeds up the
process. It gets smarter.

For each driver’s route, ORION considers more than 200,000 options. Since deploying the algorithm in 2012, the company
claims it has shaved an average of six to eight miles off the daily routes of each driver, resulting in a total of 100 million fewer
miles driven per year! That has resulted in a fuel economy savings of $50 million per year. However, the total cost savings
due to reduced overtime pay, maintenance, and repairs has been far greater; at the end of 2016 UPS claimed that ORION had
resulted in a cost avoidance of $300-$400 million.

Other companies are implementing technology aimed at making their trips more efficient. Unlike UPS, most won’t invent their
own systems, but they can increasingly look to a variety of third-party systems that similarly harness vast amounts of data to
determine the quickest and most fuel-efficient routes available, helping drivers (and eventually autonomous vehicles) to cut

costs on everything from route selection to where to stop for gas.

Organizations can once again leverage predictive maintenance here to foresee component failure and address any issues
before they impact other transportation devices in the fleet. Instead of solely taking historical data and performing static

analysis, supply chain organizations should use real-time data to predict future asset performance and ensure real-time

feedback is acted upon for proactive maintenance and intervention.
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SAFER, MORE PREDICTABLE SHIPPING

No matter how much planning goes into supply chain decisions, there’s always the prospect of unexpected obstacles. The
supply route that might offer the fastest possible delivery may also include a higher risk of disruption due to political instability,
crime, or labor unrest. Al can provide companies a clearer vision of the risks involved with supply chain decisions, allowing

them to minimize the chance of disruptions.

Increasingly, companies are looking to predictive analytics to

help them avoid issues that will cost money and time.

Consider the issue of piracy or other crimes that can disrupt
GO FURTHER: the supply chain. As police departments increasingly leverage
platforms that provide them with real-time updates on crimes

CAN YOU PREDICT — AND PREVENT -
CRIME BEFORE IT

and allow them to analyze historical crime data at any point in
a city, businesses will gain access to similar resources that help

As part of a 2016 challenge to forecast crime them identify the safest places to stock and transport goods.

launched by the National Institute of Justice (NIJ), _ ) ) _

. . . Consider a company that is looking for a new warehouse site.
Dataiku team members used machine learning, ] . _ S

. . _ - It wants to pay as little as possible while minimizing risks to
time series modeling, and geostatistics in an effort ) . ,

- _ its products and workers. By drawing on local crime records,
to predict crime hotspots in Portland, Ore. ] o

adata analytics application could produce a heat map of the

They observed that one of the key traits of crime area based on crime rate.

data is that it has both a geographic dimension and ) , ) ) .

. _ , - When it comes to an international supply chain, the issue
temporal dimension or, crimes happen in different _ : ]

' . ' is not so much the technology available to companies,
places at different times. It can also be impacted ] )

. - but the available data. The algorithms are only as good
by variables such as city infrastructure, weather, _ ) o
_ _ , as their data; in many cases, the necessary data isn’t
population demographics, public events, government _ } i o

' available. Law enforcement in prosperous, industrialized
policy, and so on. o o o .

countriesis only beginning to digitize their data. In many

The team then enriched the data with public data sets other jurisdictions, incident reports, arrest records, and

such as police reports, U.S. census data, data from the other key data remain in filing cabinets.

Foursquare application, data from newspapers, and the }
" Across the world, due to both technology and public
weather.

policy, this type of data will increasingly be digitized

To find out the challenges they faced as well as if they and available for individuals and companies to

were successful in their endeavor, read the full blog post analyze. In some cases, it will be the public sector

at the link below. that makes it available to the public through online
“open data” portals. In other cases, it is private

entities that dig up the data and sell it.

PREDICTING CRIME WITH V4 The proliferation of data on crime, paired with
MACHINE LEARNING increased intelligent analytics capabilities, will help

companies protect their products, their employees,

and their bottom line.
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DRONES AND AUTONOMOUS VEHICLES

Driverless vehicles are already bringing big changes to warehouse operations around the world. At the end of 2019, Amazon
boasted a fleet of 45,000 Automated Guided Vehicles responsible for moving goods around its many warehouses. The
company is experimenting with other types of robot labor, notably Pegasus, a robot that uses Al to sort through items to
find the correct product and then move it to the appropriate location. Amazon is betting that its increasing dependence
on robots will cut labor costs, reduce injuries, and ultimately result in greater productivity due to the indefatigable nature of

machines.

Implementing autonomous vehicles outside of the clearly-defined boundaries of the warehouse is significantly more
challenging but that’s not going to stop the world’s largest companies. In 2019, Walmart began to test self-driving vans to
move products in between two warehouses in Bentonville, Ark. Whether or not the pilot project with Gatik, an autonomous
vehicle startup, is successful, there’s little doubt that what Walmart envisions will one day become a reality for it and other
large retailers. For Walmart, autonomous technology may represent an existential necessity: the mega-corporation’s online

business has never been profitable due to high delivery costs. In an increasingly digital marketplace ecosystem, figuring out

how to turn a profit online is not an option, but a requirement.

Finally, of course, there are drones. It’s hard to say when we can expect widespread commercial use of unmanned aerial
devices, butthere are strong indications thatit’s not far away. The presumed leader in the use of drones for delivery is Amazon,
which already has a name for its future drone-based delivery system: Amazon Prime Air. UPS and CVS have also established a

partnership that pioneered the first commercial drone delivery of a medical prescription in the United States in 2019.

Autonomous drones offer a variety of benefits. They require less human labor, which reduces costs, but they also offer the
prospect of much faster delivery, since they are able to avoid traffic and take shortcuts that are unavailable to cars. Amazon
envisions drones as part of a new service in which customers can get products at their door within 30 minutes of ordering.
That type of service could deliver yet another major shock to the retail industry, which has already been transformed in recent

years due to online shopping in general and Amazon in particular.

While it is only a matter of time before Amazon and others have the technology to do autonomous air deliveries, whether or
not the technology is deployed to its full capability largely depends on how it is viewed by the public, political leaders, and
regulators. Some people will be terrified by the prospect of the skies being overtaken by thousands of delivery drones. There
will be concerns about safety, privacy, noise, and the visual impact on the natural environment. Many of the same concerns
will pose obstacles to autonomous ground vehicles. Although there is strong evidence that autonomous vehicles will make

the roads safer, it may take a while for people to hand over the keys to robots.
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Conclusion

Al-powered technology can help businesses become more agile in their decision-making and response times, both of which
benefit them from a capital perspective. As suppliers, warehouse managers, and the like optimize their logistics and simplify
complex business problems, they can effectively maintain customer relationships and high service levels, generating both

customer loyalty and net new business.

Businesses that are ready to introduce Al into their supply chain should start with these three steps:

1. Vet their existing technology stack. Do teams dealing with data have a platform that will centralize their Al efforts in one
product and interface? If not, what does the process look like to implement one? If yes, does it include usability across a

diverse user profile, allowing participation from data scientists to non-coding, line of business executives?

2. Prioritize data quality and governance. With any Al function, the data should be clean, trusted, and accessible. Someone
needs to be continually responsible for its quality, making sure it’s updated, formatted, and being used appropriately to

maximize impact across various parts of supply chain, from product sourcing and demand planning to customer delivery.

3. Communicate any Al initiatives broadly and establish a big-picture plan for Al. Don’t just rush into projects that you
know will have an immediate impact on revenue or cost reduction; rather, work on establishing longer-term processes for
collaboration and communication between business units and data teams so that any concerns arising from particular

data projects can be easily addressed in context.

Over time, the powerful combination of Al, data analytics, and machine learning will establish new industry standards for the
supply chain and logistics blueprints of today. By utilizing predictive data to inform strategic business decisions and adopting

technology that drastically improves productivity, stakeholders can effectively optimize their end-to-end supply chain.

Whether businesses are seeking to improve last-mile delivery, create demand forecasting models to help avoid stagnant
inventory, or simply drive productivity and efficiency within fulfillment centers, the application of Al and machine learning will

continue to penetrate and shape the supply chain and logistics ecosystem.
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Dataiku is one of the world’s leading Al and machine learning platforms, supporting
agility in organizations’ data efforts via collaborative, elastic, and responsible Al, all
at enterprise scale. Hundreds of companies use Dataiku to underpin their essential
business operations and ensure they stay relevant in a changing world.
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