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Transparentq FU]ITSU
shaping tomorrow with you

Transparent Al for the Enterprise

Ajay Chander

Director, Digital Life Lab
Fujitsu Labs of America
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Fujitsu Global Laboratories

Fujitsu Laboratories

of Europe Ltd (Est. 2001)

= Cloud Computing

= Petascale Applications

= Sensing Solutions
(Healthcare)

= Next-Generation Wireless
Communications

A
ﬁ N9 7

)
a5 K

(FRDC)

Fujitsu Research &
Development Centre
Co Ltd (Est. 1998)

= Communication
Systems

= Web Information
Processing

= System LSI

awasaki

Fujitsu Laboratories

AENED]

= Service and Solutions

= Human Centric
Computing

= |T Systems

= Network Systems

= Device and Materials

= Platform Technologies

(FLA)
Fujitsu Laboratories of
America.nc (Est. 1993)

Cloud-based Solutions
(Healthcare, Education, Energy)
Server Technologies
Photonic Networks

Software Validation
Marketing/Open Innovation
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Digital Life Lab FUJITSU

Enable humans and machines to collaborate in a digital world

We focus on 'Human in the Loop’ problems

MapReduce with Humans

()
Jrganization Science -
Rules

(©)

5 &
Diqlb“;ndymx A& .
Data-Driven Decisions s ~ ()
— ”
M M for H M and H
Sensor Fusion, Al Life Assistants Transparent Al
Health Analytics

A Copyright 2018 FUJITSU



Humans and Businesses in a Digital World FUjITSU

Human Sensing is being augmented by loT (digital sensors)
Human Decision Making is being augmented by Al
Human Action is being augmented by Robots (soft & hard)
e Apart Augmented AULONOMOUS = ey

Businesses are starting the transition from organizing as
“Intelligences Apart” to “Intelligences Augmented”

To succeed, businesses need their employees to co-create with Al
Human Decisions and Actions based on digital data and recommendations

Business customers expect Al that enables Human-Al Co-Creation

5 Copyright 2018 FUJITSU



Al Practice today: An example FujiTSu

The "Human-in-the-Loop” responsible for Al co-creation is an Al engineer Perspective bias
Graduate-level coursework in Al

Step 1: Collect Data
Splitinto training and test data

Step 2: Construct Al Pipeline
Decide on data representations and Al models

Step 3: Train & test Al pipeline using training & test data
Parametrize Al models in pipeline

Step 4: Is Al pipeline performance acceptable on training data? Just “make it work”
If not, Al model parameters updated (heuristically at best) to improve performance

Overall interaction between Al and Al Engineer as "Human-in-the-Loop” D | N
Data > Al Pipeline - Train - Test using performance on training data > Deploy dlK

Data bias

Engineer bias

Dark Al is not suited for Human-Al Co-Creation

6 Copyright 2018 FUJITSU



Who is involved in building / using Al Services? FUjITSU

Al Engineer
Builds the Al service or core Al models and APIs MOt
System Engineer
Builds the Al service via integration of APIs Emerging
Business stakeholder

Designs and sells the Al service

The Future
End-user

Uses the Al service

7 Copyright 2018 FUJITSU



Business Person & Al Co-Creation

Step 1: Ask
Business person asks the trained Al model a question
Step 2: Answer
Al gives an answer, with an explanation
Step 3: Test against Human Beliefs
If the answer + explanation is consistent with the person’s belief, we move on
Step 4: Update Al or Update Beliefs
(Step 1) Al is asked a different question (possibly on other data)
Repeat until belief is updated OR Al is updated
Overall interaction between Al and Business person as “human-in-the-loop”
Trained Al > Ask = Answer + explanation - Test against belief > Update belief or Al
Extending Interactivity
Automatic recognition of usable parameters (“tuners”) for customizing Al by end-users

Transparent Al enables Human-Al Co-Creation

Transparent Al

Accessible Al

Explainable Al

Interactive Al

Tunable Al

Copyright 2018 FUJITSU



Transparent Al and the European Union GDPR FUjITSU

GDPR = General Data Protection Requlation, effective May 2018

The Regulation  The Process  Our Partners

The EU General Data Protection Regulation
(GDPR) is the most important change in
data privacy regulation in 20 years -

we're here to make sure you're

&
prepared. . ..:_;' - K

“Right to explanation” allows a user to
ask for an explanation of an
algorithmic decision made about them

Unclear if legally binding requirement;
debates ongoing

Copyright 2018 FUJITSU



Transparent Al for Sales Decision Support  E:%&9.

Ask

Answer

Belief
Test

Interact

Update
Belief

Update

=

Business Stakeholder: Allison Dean, Head of Sales for a large global services unit

Allison’s goal: How do | increase overall win % on sales contracts?

Allison:

Al:

Allison:

Al:

Allison:

Al:

Insight:
Allison:

Al:

What features impact total win %?

Total contract price does, lower priced is better

Hmm. Churn contracts (i.e., contract renewals) are affecting the result. Let's remove them.
Same result after removing churn contracts.

Really? | wonder why. Show me the data that matches these conditions (A/-driven exploration)
Here's the data that matches those filters.

After several rounds of filters, Allison realized that the majority of the contracts were churn!
What's the impact of total contract price on the remainder?

Lower price is no longer better

Allison’s Insight / Decision: Strategy must focus on getting new non-churn contracts with higher total price

10
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The Search for Common Cognitive Ground FUjITSU

Human
Experiences

-

Awareness Gap

‘ Digital Data J"
&
=
S Al Model
2 Predictions
<y
i Persuasion Gap
(am]
Human
|

Variability
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The Search for Common Cognitive Ground

Dimensionality ———

Human
Beliefs

N

Human \
Experiences

Digital Data

Al Model
Predictions
Augmented
Beliefs

Augmented
Experiences

Augmented

Data
a— ] T

e

Awareness Gap

-

Persuasion Gap

}._

o8
FUJITSU

TRANSPARENT Al

ACCESSIBLE Al

| EXPLAINABLE Al

INTERACTIVEAI

TUNABLE Al

Variability

v

2

v
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ujitsu Global Laboratories

Fujitsu Laboratories

of Europe Ltd (Est. 2001)

= Cloud Computing

= Petascale Applications

= Sensing Solutions
(Healthcare)

= Next-Generation Wireless
Communications

Beumgu ;"

Shangha|
ﬂ

(FRDC)

Fujitsu Research &
Development Centre
Co Ltd (Est. 1998)

= Communication
Systems

= Web Information
Processing

= System LSI

Kam asaki
| Atsuli
F L)
Suzhou H |,
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Fujitsu Laboratories
HETED

= Service and Solutions

= Human Centric
Computing

= |T Systems

= Network Systems

= Device and Materials

= Platform Technologies

(FLA)

Fujitsu Laboratories of

America:Inc (Est. 1993)

Cloud-based Solutions
(Healthcare, Education, Energy)
Server Technologies
Photonic Networks

Software Validation
Marketing/Open Innovation

o8
FUJITSU
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Explainable Deep Tensor®

Deep Tensor x knowledge
graph -> Reasons and rationale
of Al judgments

Inference factor identification
explains the behavior of the
learning model as the reasons
for findings from Al

Rationale formation forms an
explanation from input to
findings and explains the
rationale for the correctness of
actions by Al

o8
FUJITSU

1. Explaining the reasons for findings
Deep Tensor”

Output both findings and reasons
(inference factors)

Inference
factor

Findings == | <3
f S

L Knowledge Graph

1244

ationale formatio

2. Explaining the rationale for findings
y,

Knowledge graph forms
rationale from input to
findings

14
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Formation of Ratic

Systematic
knowledge
(Biological field)

part-of

Target Compound Effec

1ge Graph FUﬁTSU

4. Searching for a path to the
output node (disease) in
the knowledge graph data

5. Deleting paths not suitable
for explanation by using
systematic knowledge

15

Expression P =
Onset
Gene class an
Activation
Mutation class
alterrraresmere _
Mutation Disease >
NC 000p 1 sUBC>T
) Gene
Q) _ O
EXAC_nonpsyb B Clinvar:15406 . Dr Drug
4 hugéSymbol = -
dbNSFP:NC£QQ0011.18:g.10822 RS —
\ ene
-
Gene = BEATIS
O Gene PR
GREP_RS_rankcore —
Disease
ensembl_gene_id

6. Forming a Tationale path
with remaining paths
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Formation of Rationale Path by Knowledge Graph

Rationale path ultimately formed

Mutation

GRCh38_Chr11_108227806_C_T

Gene

l—o—>

Gene HGNC:795

Cited reference
and databases

dbNSFP: 11 108227806 C T

16

Drug

Losartan

Disease

Ventricular Hypertrophy

—M.

|—0—>0

Tachycardia
®

Ataxia-telangiectasia

o8
FUJITSU
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https://www.ncbi.nlm.nih.gov/pubmed/?term=1533768
https://www.ncbi.nlm.nih.gov/pubmed/?term=1541876
https://www.ncbi.nlm.nih.gov/pubmed/?term=16795050
https://www.ncbi.nlm.nih.gov/pubmed/?term=1539689
http://cork.iias.flab.fujitsu.co.jp:50080/frontend/page/display?uri=http://lod4all.net/resource/dbNSFP_11_108227806_C_T

Some ways of working with us

B Al center of excellence
Research services around modern Al

B How to augment your business for the Digital Era

Where do the opportunities exist? Sensing, Decision Making, Action
What to do technologically and what to do organizationally

B How to effectively address your pain points
Human-centered problem refinement
Surgical applications of technologies for strength and growth

M Action to take now: email ajayc@us.fujitsu.com

i
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TRANSPARENT Al

Thank You!

EXPLAINABLE Al

PARTICIPATION BIAS

DATA BIAS

Ajay Chander
ajayc@us.Fujitsu.com INTERACTIVE Al

ENGINEER BIAS

JUST
“MAKE IT WORK”

@ TUNABLE Al

DARKAI
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