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Applications of Al in Supply Chain Management:
Hype versus Reality
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I INTRODUCTION

Mark Chockalingam

President & CEO
Valtitude / Demand Planning LLC

Ganes Kesari

Co-founder & Chief Decision Scientist
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Why all this Hype over Al/ML?
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| Al 1s NOT A CooL NEw Tov!

It might as well share its Diamond Jubilee.. .with the Queen!

$80 0868009000




I WHAT COMES TO MIND WHEN YOU THINK OF ARTIFICIAL INTELLIGENCE?

The end of jobs.. and humanity?

DETROIT — Technological innova-
tion is widely billed as a miracle cure A R
for the United States’ economic dol- O O

DOFS MACHINE DISPLACE e N

as robots — versa l compu 4:0

MEN IN THE LONG RUN? ESEEERET  Your Job

AUTOMATION LOOMING LARGE IN LABOR PICTURE

Automation’ Might End Most

Unemploymen‘t will end Unskilled Jobs In 10 Yes és
honeymoon with robots Automation Linke
The Age, 1982 To Jobless Count

1960s

l 'l % Sources: NYT 1940, NYT 1980, Sydney Morning Herald, The Age -



https://www.nytimes.com/1940/02/25/archives/does-machine-displace-men-in-the-long-run-new-studies-cited-as-old.html
https://www.nytimes.com/1980/09/03/archives/a-robot-is-after-your-job-new-technology-isnt-a-panacea.html
https://news.google.com/newspapers?nid=1301&dat=19611012&id=anxWAAAAIBAJ&sjid=8uUDAAAAIBAJ&pg=7246,2727971&hl=en
https://news.google.com/newspapers?nid=1300&dat=19820329&id=4T9VAAAAIBAJ&sjid=gpQDAAAAIBAJ&pg=4054,7801479&hl=en

I Al HAS BEEN AROUND FOR A WHILE

* Remember Deep Blue beat World Chess Champion Garry
Kasparov in 1997

Deep Blue was an expensive machine with highly-paid Team of

IBM Scientists working on this experiment to beat the sharpest
mind in Chess.

Today most ordinary personal computers can beat Deep Blue
handily!




I THE GENIE IN THE BOTTLE

Math behind the techniques
are at least 50+ years old

Machine Learning

Advanced
Smoothing Regression
Models

Statistics Predictive Probabilistic =

Analytics Planning
7
Neural
Clustering Networks
Segmentation Predictive
Analytics




I SO WHAT HAS CHANGED?

Big Data

Economics of Storage

Democratization of the Cloud

| Computational Power




I WHAT IS THE HYPE?

Al can program itself to do more than what it is taught

AI will take your job — eventually replace Humans!

Businesses should try to adopt Al and Machine Learning
regardless of Cost

Al is easy to implement

G & ltitud. Entrepreneur Article — What you're buying is not Al: How to tell fact from fiction?



https://www.entrepreneur.com/article/347759




What’s your level of familiarity with Al?

(choose one)

New to Al
Have some conceptual understanding

Poll #1

Have a technical understanding

Have worked in Al




I WHAT'S CHANGED TODAY: TOP TRENDS DRIVING THE Al REVOLUTION

) L.

Processor Software Internet




| THE JOURNEY FROM DATA TO DECISIONS

Data Engineering Data Science Decision
Intelligence

Data Data

Collection Data Storage B hsformation Pl Consumption
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Enterprisers Article — The missing link in many data science projects: Decision intelligence


https://enterprisersproject.com/article/2020/11/decision-intelligence-key-better-business-decisions

I WHAT REALLY IS Al: MAKING SENSE OF THE TERMINOLOGIES

Artificial Intelligence

Expert Systems Speech Processing

Robotics Vision
Machine Learning

Probabilistic Reinforcement
algorithms Learning

Deep Learning

Supervised Unsupervised
Learning Learning




I How DOES MACHINE LEARNING WORK? A QuICK 101

“Programs that solve “Programs that learn
the problem” V> to solve the problem”

Known
Outcome

Known Input

Machine /earning

how to do the job

‘ Desired

Outcome

AAPL
... $119.3, 115.1, 119.0, 123.9, ...131.5

G Mosvsae




I DEEP LEARNING ALGORITHMS ARE INSPIRED BY HOW WE LEARN

.Versatile Detection!

Training

G % Medium Article — The real reason behind all the craze for Deep Learning



https://towardsdatascience.com/decoding-deep-learning-a-big-lie-or-the-next-big-thing-b924298f26d4




Has your organization adopted Al/ML?

(choose one)

PQ" #2 « Not considering it yet

« Actively evaluating Al/ML

* Running some pilots

« Using a few Al/ML solutions in production
* Mature in Al/ML with many solutions in use




I APPLICATION OF Al IN THE SUPPLY CHAIN

b A v A

 Big Data, IOT, Predictive Planning and cloud computing have evolved
substantially in the last few years with the potential for sophisticated
solutions for the supply chain

Predicting potential Out-of-stock at the store level
Demand Sensing

Predictive analytics for Trade Promotions

Supply Risk Modeling

Real-time early warning systems




I Al driven SCM Planning

/ Trade
Promotions
and Events

/ Point of
Sales data

Inventory,

Shelf-Life, |
Product )
life-cycle

/Machine |
Learning)

Al-Driven
Planning

6emand Applications\
-Demand sensing,
-Integrated Business
Planning

Customer

Collaboration

Replenishment

Planning

Customer service and
Inventory level

Multi Plant Multi
warehouse dynamics

N\ J




I What kind of insights does your application need?

Approach to data Mode Benefits

What actions will help me convert my

Machine Learning, Al with :
detractors into promoters?

recommendations

Machine Learning, Al What will be my sales next month?

?

How are my vendors

Simple summaries :
P performing?

STEPS OF ANALYTICAL MATURITY



Al/ML can Consolidate Your Purchases & Detect Fraud

|
S ’

:O8 PROBLEM

A large consulting and audit firm
evaluated procurement practices
for a European brewery. They
wanted to automate their analysis,
and an effective strategy to
convince plant managers to

APPROACH

The visual analytics platform
evaluated the consolidation
potential.

It showed products with the
highest potential for consolidation
across all the plants along with

the # of vendors it’s sourced from.

OUTCOME

The client was empowered to
quickly identify areas that needed
attention and

to the plant managers.
It also helped them identify
fraudulent activities in the
purchase process.

This helped identify a
for the
client.




I VENDOR PURCHASE CONSOLIDATION & FRAUD DETECTION

Vendor Consolidation Category Company

Material | Tasty Granite Bike J: Purchase Distribution

Materials purchased across multiple

vendors — within the same week & Category: Granite Bike Legend

plant, where there is potential to On average, every week, Tasty Granite Bike J was: . o] O

« Ordered 10.0 times per week Spend: -200,000 Spend: 25,000 Spend: 250,000

Total Total » Across 2.4 vendors on average, each week ®
spend orders » For a weekly spend of 1,120 (Total: 59,381) 1.0 vendors 5.5 vendors 10.0 vendors

105’ 3 12’7045 6’ 792 Here is the weekly distribution of vendor orders by plant:

Intelligent Concrete Gloves O was

consolidate vendors and orders.

ordered weekly across 3.3 vendors. 00000200000 0°0°0¢00°02°00" LA IO R L LA L R AL

with 11.6 orders/week (13,134
orders).
Category: Concrete Gloves

Spend Vendors Orders
JA"

11.6

6,953,594 3.3

Fantastic Rubber Shirt ] was ordered
weekly across 3.0 vendors. with 8.3
orders/week (439 orders).
Category: Rubber Shirt

Spend Vendors Orders

3,152,165 30 Jwk
8.3

Interactive demo: https://gramener.com/purchase



https://gramener.com/purchase

Al/ML can help Optimize your Supply Chain

|
S ’

:O8 PROBLEM

A leading retailer wanted to
identify

of products from
manufacturers / suppliers (vendor
partners) to DCs / warehouses all
the way to the stores covering the
entire supply chain network.

APPROACH

Several parameters like Transit
Value (COGS), Product Type,
Transit Time were analyzed to
identify potential paths leading to
high costs in the

aided visual
exploration of hotspots

OUTCOME

The visual analytics solution
clearly identified the bottlenecks
along one strand of the supply
chain, on which shipments were
delayed by of
the normal shipment duration.




MANAGING THE SUPPLY CHAIN

$13,880 $13,141
I
$194,954 $158,833 $126,838
Filter the bottleneck Nodes by Value Filter the bottleneck Links by Value Filter the bottleneck Links by LOS
3 >54,091 4 >5116 )
Trader Collection Point Cargo Hub WareHouse Distribution Center Store

et O o - .

Vendor1 1 1 1 1

: @ O - @
Vendor2 2 2 2 2
C‘)

@
@
@
@
@

Vendor3

1]

. s A
2 <

Vendor4 cs ° =
Trader_ID Trader Int1 LOS1 [CollectionCollection Int2 LOS2 Cargo Cargo Int3 LOS3 WareHoud#ddHouse Intd LOS4 Distributidlistribution Int5 LOSS | Store_ID| Store

2.0 o4 512 442 20 2357 328 20 - 985 2.0 1 3738 175 20

1.0 c2 9 273 0 2 4208 78 0 2 as7 1.0 2 2358 247 0 2
0 c3 287 0 - 2324 225 0 3 97 g2 0.0 - 162 240 0 3
0 c5 380 0 3 4281 74 0 - 2350 274 0.0 3 381 420 0 -
0 ci 27 0 3810 38 0 2503 88 0.0 2 2847 472 0

3.0 c2 88 482 0 2 4722 20 3.0 2 4715 421 3.0 3 4420 444 0 2

Interactive demo: https://gramener.com/store/retail supply chain



https://gramener.com/store/retail_supply_chain

Al/ML Can Identify Logistics Bottlenecks through Simulations

|
S ’

:O8 PROBLEM

A global airline wanted to identify

the in cargo
delivery.

Specifically, the time from when
the flight lands to when the cargo
reaches the warehouse is the
bottleneck. This needed to be
optimized.

APPROACH

A visual analytics solution helped
identify the drivers of delay and
created a that
showed the impact of changing
the underlying drivers.

This was presented as an

OUTCOME

The number of and
number of (among others)
emerged as the biggest drivers.

Visualizing the impact of changing
staffing levels and forklifts,
airports re-structured their
budgets and




I What drives the delay in my Cargo Handling?
Recovery time (hours): @ o >=15 P00 115 N

20-40) Y%
G Interactive demo: https://gramener.com/cargo/delay m



https://gramener.com/cargo/delay

Al/ML can flag risks in your procurement contracts by reading them

|
S ’

108 PROBLEM

Contract writing, review and risk
identification poses a challenge
for companies due to:

* high of contracts

» deliberate . at times
manual effort

An efficient, automated solution
can bring in huge efficiencies.

APPROACH

Deploy a based
solution that trains
on the legal corpus.

The trained language models use

a

approach to identify the category

and risk level for every clause.

This solution is packaged as a
solution.

OUTCOME

The

solution can
automatically parse contracts,
classify them into categories and
flag the risky ones.

The solution comes with a

that enables human re-
classification of clauses for a

loop to the
model.




I Smart Contract Risk Identification

Pagetofs 215words (X English (United States)
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MUTUAL NONDISCLOSURE AGREEMENT

THIS AGREEMENT (the “Agreement”) is made and shall be effective as of this 5% day of
February, 2019 (" Effective Date”) by and between:

ABC PRIVATE LIMITED, a company incorporated under the Companies Act, 1956, with its
registered office at ABC Street, New York City, New York 10001 (hereinafter referred to as
“Client”, which expression shall, unless it be repugnant to the or w; thereof,
mean and include its successors and permitted assigrs), of the One Part;

AND

[Gramener Technologies Ine, with office at 2, Research Way, Princeton, N - 08540 (hereinafter
referred to as “GRAMENER”™ which expression shall, unless it be repugnant to the context or
mwaning thereof, mean and include its, successors and permitted assigns) of the Other Part;

“CLIENT” and “GRAMENER" are hereinafter collectively and individually referred to as
“Pasties” or ‘Pasty” respectively.

WHEREAS this Agreement is executed by CLIENT and GRAMENER to assure the protection
and preserv moﬂhecwmﬁdcmlmd/orpmpneurymkmofmfonmnm! btdndm«i
mud\odh: mtmmwwﬂhmﬂam goti or disc of p

the Parties (the “Purpose”). ThrFam:sm«!Mlhr
fdlowmg'tnm apply when one of the Parties ("Receiving Party”) receives Confidential
Information from the other Party or a third party (“Disclosing Party”).

In reliance upon and in consideration of the following mutual undertakings, the Parties agree
as follows:

Confidential Information: Subject to the exclusions set forth in Section 2, confidential
information means any and all information relating to cither Party or its Affillates,
including but not limited to, the terms MWMN!MAWML any trade secret,
information, process, technique, know-how, method g or marketing
concept or idea, marketing or product develop mhﬁ ,,PI-IIL

‘ >

V Categorize clauses

vV Assess risk levels

V' Simplify review process

G

B = c— —

188%

100+ Documents

6000+ Clauses

Term. This Agreement shall be in force for a period of two (2) years from the Effective Date. This
Agreement may be terminated by either Party at any time upon thirty (30) days written notice to
the other Party. Provided however that the termination of this Agreement shall not relieve any

Party of its obligations with respect to Confidential Information disclosed under this Agreement
for a period of five (5) years after the expiry/termination of this Agreement.

Classify every clause into a Category... ... and Criticality:
Agreement Liability-Indemnity Non-Critical
Confidentiality Others Critical

Dispute Resolution Payment Terms

IP Rights Scope

Terms And Conditions Sub Contract

Warranty



I A quick preview

Smart Contract Risk Identification Clause Criticality

Al Driven legal documents analyzer Non-Critical (3) Critical (28)

Clause Types Contract Clauses
Filter clause category. Total Clauses: 309 ABC Operations & Technology Pvt. Ltd. (ABCOT), a company incorporated under the Companies Act, 1956, the registered office of which is located
Confidentiality (30/ 34) at RFA Eco Tech Park, East BLR, Bangalore — 560103/ (ABCOT/Client) which expression shall be deemed to mean and include its subsidiaries and '
successors in interest and permitted assigns) and represented herein by Sanjay Purandare

Finance (35/ 35)

Intelectual Property (18/ 18)
O Legal (28/31)

Others (23/170) Gramener Technology Solutions Pvt Ltd a Company having its office which is located at #Plot no 9/2,2nd Floor,Survey No.64,HUDA Enclave, Phase

Non Compete (0/ 0) -Il,Madhapur,Hyderabad,-500081 ,Telangana,India represented herein by Ravinder | Reddy- Director (hereinafter referred to as VENDOR, which
expression shall be deemed to mean and include its subsidiaries and successors in interest and permitted assigns).

Non Solicitation (0/ 1)

Scope (16/ 20) Legal (99.22)

Sub Contract (0/0)

The meaning of the terms set out below shall be determined from the following definitions unless the context of the term shall otherwise require. The
definitions are printed alphabetically and shall not take precedence over each other.

G Interactive demo: https://ai.gramener.com/smartcontract/



https://ai.gramener.com/smartcontract/

I Al IS NOT REALLY THAT SMART... YET!

“airliner”

Fox Squarel Sea Lion (99%) Dragonfly Manhole Cover (99%)
o T -, :

+ 0.005 x

G & Voitud, Gifs from Giphy: Gifl, Gif2 Al Adversarial examples: Natural - ImageNet on Synced Review; Attack — MIT CSAI on Design News



https://giphy.com/gifs/m6wBlE6mGJ1Ju/html5
https://giphy.com/gifs/qYTn6z4fjSqXK/html5
https://syncedreview.com/2019/12/19/2019-in-review-10-ai-failures/
https://www.designnews.com/electronics-test/yes-ai-can-be-tricked-and-its-serious-problem/161652909959780
https://www.designnews.com/electronics-test/yes-ai-can-be-tricked-and-its-serious-problem/161652909959780

I 5 SITUATIONS WHERE YOU SHOULD NOT INVEST IN Al

1. When simpler solutions will get the job done
2. When you don’t have enough data
3. Where Al is still in experimentation

4. When the costs outweigh the benefits

5. Where you need understanding and empathy
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How Can You Upskill in Al/ML?

W

Photo by Humphrey Mulgba on Unspla



https://unsplash.com/@good_citizen?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/gym?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

I LET’S TAKE THIS EXAMPLE WE JUST SAW..

CARGO DELAY

Delay filter:

Trained staff

Shift

Weekday

Product category

Part shipment

Evening
Fri Mon
FAH
20-40%

| Morning
Sat Sun
N70 RPP
40-60% 60-80%

1.75 1.50
Night
Thu Tue Wed
TDS ZDH
<20% Full




..AND BREAK ITDOWN INTO THE BUILDING BLOCKS

Domain Analytics
% 8 e Business workflow » Impact analytics
(gl * Influencing factors ox. 2% +x -7 * Clustering techniques
Cliaay O 3 il
Design Development
R | * User journey * Frontend/backend coding
" "'y #, 1  Visuals & aesthetics » Data transformation

Project * et
Management |

* Piecing it all together
« Change management

G & leited Forbes Article — The 5 Roles that Every Data Science Team must Hire



https://www.forbes.com/sites/ganeskesari/2020/11/24/the-5-roles-that-every-data-science-team-must-hire

I HERE ARE THE 5 ROLES & SKILLS CRITICAL FOR Al

Domain Analytics

* Domain expertise « Stats & ML
* Business analysis B « Interpret insights
» Solutioning « Scripting skills

Development

A
« Information design ; « Software engineering
« User centered design * Front/back-end coding
» Interface/visual design (parts) « Data pipelining

Project * Project management
Management « Business analysis/solutioning
« Team handling

G % Comic characters from Gramener Comicgen library



https://gramener.com/comicgen

Which of these roles do you think is
relevant for you?

(choose one)

» Data Translator

« Data Scientist

* Information Designer
ML Engineer

« Data Science Manager

* None of these: | just want to top up my skills
with an understanding of Al




I HERE'S HOW TO UPSKILL IN Al

Pick a role, build the skills... ..and hone your craft

Start with data literacy — read, write Online certifications or Academic
and converse in data programs

Learn how to identify insights by Practice your data skills on
applying data analytics professional or personal projects

Understand how to present insights Join online data communities to
and communicate with information compete and collaborate on Al

Stay in touch with the business Maintain a public portfolio and
applications of ML/AI showcase your skills

G &5!:! / Medium Article — How to flaunt your Passion for analytics in Data science job interviews?



https://towardsdatascience.com/how-to-flaunt-your-passion-for-analytics-in-data-science-job-interviews-2cb432cc3d3d

1
Al is the new electricity.

- Andrew Ng
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