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In the previous issue, we touched upon TCS’ new brand
statement, ‘Building on belief’. TCS’ purpose is defined as
‘Building greater futures through innovation and collective
knowledge’. The company’s global expertise, know-how and
workforce of over 500,000 professionals are the very assets
that shape TCS’ collective knowledge and source of strength.
TCS is committed to achieving its purpose by working closely
with customers at all times, and readily demonstrating its
knowledge and capability to the fullest extent, while at the
same time discovering value throughout the journey to reach
that goal. TCS believes that it must keep evolving and growing
to serve as a transformation partner for its customers.

This issue introduces TCS' initiatives for realizing its purpose,
such as innovation for achieving that purpose stemming from
the field of human resources, and TCS ADD Safety, an Al-
powered pharmacovigilance solution that reimagines safety
cases processing through the use of Al.

We hope you enjoy this issue which was redesigned for

TCS’ new brand image.
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TCS’ Purpose-led Transformation from the

Field of Human Resources
—CHRO’s View—

Transformation partner for customers

Since the pandemic in 2020, more enterprises have been returning
to their purposes aimed at creating sustainable business value.
And in order to achieve that purpose-led growth, they are under
pressure to realize large-scale transformation. Today | would like to
speak about purpose and transformation stemming from the field
of human resources from my perspective as chief human resources
officer (CHRO). From the spring of 2021, Tata Consultancy Services
(TCS) has advocated purpose-led growth and articulated its role
as a transformation partner for customers. | believe that ‘purpose-
led” ultimately means to translate the customer’s vision into reality.
Implementing and completing a project is just one of the ways
to achieve this, and the final goal of projects should be that the
customers are benefited and achieve their aspiration.

Let us assume for example that a customer’s issue lies in cost
reduction. TCS is responsible not just for meeting the customer’s
requests but also for making a proposal from the customer’s
viewpoint and from a more future-oriented standpoint, so that the
customers can achieve their true ambitions and missions. That is

how TCS should be. If you look at TCS globally, you will see most of
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the company’s engagements are those with long-term customers
and thankfully TCS” business is growing. | am convinced that this is a
testimony to our success in helping to meet the needs of customers,
and also proof of their satisfaction with results that go beyond

expectations.

Purpose realized by TCS

In the above chapter, | talked about our purpose-led view and how
it realizes customers’ purposes. Now, | would like to introduce the
purpose of TCS itself. TCS’ purpose is ‘Building greater futures
through innovation and collective knowledge’. It includes the words
‘collective knowledge’, and this is the very strength of TCS. With the
knowledge and know-how TCS has accumulated through its global
business and with more than 500,000 IT talent across the globe, | am
convinced that Tata Consultancy Services Japan (TCS Japan) has the
capability to deliver services as a set of collective knowledge to our
Japanese customers.

| will introduce an example of how TCS Japan leverages the
collective knowledge of TCS. In making a proposal to a Japanese

customer, TCS Japan introduced how TCS supported a customer in

Chief Human Resources Officer,
Chief Compliance Officer & Senior Vice President
Tata Consultancy Services Japan

Yoshiyuki Tanimura

Yoshiyuki Tanimura is CHRO, CCO and SVP of Tata Consultancy Services Japan (TCS
Japan), assuming his current position in April 2021.

Tanimura began his career at IBM Japan in 1987, gaining experience at various
levels within the organization as an IT engineer, project manager, and then delivery
executive. He joined IT Frontier Corporation in 2010, and in 2013 was elevated
to the position of executive vice president and chief technology officer where
he was tasked with overseeing the entire delivery organization. In July 2014, at
the inception of TCS Japan, a joint venture between Tata Consultancy Services
and Mitsubishi Corporation, he was appointed service delivery head and vice

president, overseeing the delivery organization until March 2021.

the U.S. With a detailed explanation including everything from the
purpose of the customer’s transformation to the expected benefits
and how to transform a business with digital technology, we made a
suggestion not just for the simple improvement of a system but from
a holistic view of the business. We organized a team with members
who supported the customer in the U.S. and the experts who were
familiar with TCS Japan’s domains, so that we were able to leverage
our best global practices and at the same time deliver the insights
and solutions that best suited the Japanese customer. In terms of
the project’s administration, we also added our agile specialists as
members and brought about speedy agile development together
with the customer as one team. This is the very example of a project
where we fully leveraged the collective global knowledge of TCS, and
also where the customer thanked us for employing an approach that

was one step ahead of them.

Transformation of TCS Japan

TCS itself keeps evolving so it can continue being a transformation
partner that realizes both its customers’ purposes and its own.
In order to make the best proposals to customers and meet their
expectations, | as CHRO believe that employee satisfaction is
most important. If the employees are not satisfied with their
work, we will not be able to satisfy our customers. Needless to
say, customer satisfaction is the top priority in business, and as
we seek to achieve TCS’ purpose, | truly feel that we need to
grow with stakeholders such as employees, business partners and
shareholders.

As we saw in the example of how we utilized the collective
knowledge of TCS, each and every employee needs to be
a professional so that we can meet and exceed customers’
expectations. My role as CHRO is to manage environments where
employees can work confidently, proudly and autonomously as
professionals. The transformation needed to realize that has been
making steady progress at TCS Japan.

TCS, with its matrix of sales and delivery organizations (the
divisions that provide services), assembles project teams that meet
each customer’s business and unique set of challenges.

Engineers in the delivery division are provided with opportunities
to utilize their professional expertise and experience according to
their individual careers and aptitudes. The same training and learning

programs as those being provided by TCS on a global scale are

available in Japan, too. Some of such global training programs assess
how things they learnt are leveraged in the projects. Adequate
incentives can also be obtained depending on each employee’s
appraisal. By providing our employees with opportunities for self-
fulfillment and appropriate evaluation, we succeeded in offering an

environment where those pursuing professionalism can grow.

Viewpoint a CHRO needs to have

In the spring of 2021, | took the post of CHRO to spearhead
the transformation of TCS Japan. | feel there are two important
elements to fulfilling my role. Namely, those are ‘expertise in
human resources’ and ‘business understanding’. TCS" purpose is
to transform customers’ businesses with digital technology, and
without understanding their businesses, it is impossible to utilize our
talent to their fullest. | myself have deeply engaged in customers’
businesses as the head of delivery and promoted multiple business
transformations in collaboration with our employees. Hence, |
believe that my strength lies in that | know both businesses and
employees. In addition to that, | am working hard with the members
in our human resources team every day so that we can develop our
expertise as fast as possible.

Last but not least, the shortage of IT talent in Japan is an urgent
issue for many companies. While they have difficulty securing even
a couple of IT professionals, TCS has IT talent on a global scale
and can offer their collective knowledge around the clock. We will
dedicate ourselves to helping customers grow and transform their
businesses from the field of human resources so that we can be
their transformation partner in the true sense and a partner that

stays one step ahead of them throughout their journey.

[Related links]
Three Horizons to
Purpose-led Growth _E

Building on belief




Analysis, Prediction and Decision-making
Leveraging Small and Incomplete ‘Legacy Data’

Part @

Conventionally, analysis by Al requires big data that is acquired based on consistent criteria. Yet, even small and

incomplete data can be used for analysis, prediction and decision-making if it is combined with domain knowledge.

In Part 1, we saw the features of legacy data and how to utilize it, taking the example of demand forecast for

replacement parts. Here in Part 2 we show what sort of domain knowledge is applicable to Al, and discuss the fact

that the process of modeling domain knowledge is also a good opportunity to improve decision-making.

Even ambiguous domain knowledge can be infused in Al

he domain knowledge usable in Al is
T knowledge regarding the correlation
between a factor and data, or between a
factor and another factor that are divided
from the work process or objects. To take the
previous edition’s example of the demand
forecast for a machine’s replacement parts,
the ‘factors’ are the number of products

under operation, the number of failures,

the number of repairs, and the number of
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disposals. The ‘data” means those influencing
the failure rate, such as the numbers of
products and spare parts delivered as well as
the number of years in operation.
Correlation means the relationship where
something occurs and another thing often
happens in parallel, or when a factor shows
an increase and another factor also shows
similar growth. This relationship can be

either a quantitative or qualitative one. In

case of physical phenomena, for example,
quantitative models may be available. For
knowledge that is accumulated on the
ground, on the other hand, models would
mostly be qualitative, such as when a factor
increases, another factor goes up or down. If
such knowledge is available, Al can estimate
the quantitative correlation leveraging data
(Chart 1).

Moreover, this correlation does not

need to be deterministic but can also be
probabilistic. Deterministic correlation means
when something occurs, another thing
‘inevitably’ happens, or when a factor has a
value, another factor always has a ‘particular’

value. Probabilistic correlation, on the other

Chart 1: Infusion of domain knowledge in Al

Al system

hand, means when a thing occurs, another
thing tends to happen with a certain ratio,
yet, it might not happen. Or, when a factor
has a value, another factor has a ‘most likely’
value, but it might be the value ‘around’ it.

By combining such relationships to form

Infuse the domain knowledge in Al
in the form of mathematical model

Domain knowledge
(Qualitative or probabilistic one will do.)

L

Estimate the unknown values and
internal state of the mathematical model

— Legacy data

|

Qualitative mathematical model

l

Analysis, prediction and decision-making

a mathematical model and infusing it in
Al, we can compensate for the incomplete
information in legacy data to make more
precise analysis, prediction and decision-

making.

Preventive maintenance is the perfect field, optimizing the operation of a large number of assets

he fields that fit for the approach

T of infusing the domain knowledge
in Al are the ones that have rich domain
knowledge regarding the work processes
and objects. One of the best fields is the
preventive maintenance, which aims for
the optimization of the inspection and
maintenance schedules by predicting the
failure rate and remaining life of machines,
production facilities, plants or infrastructure.
In the preventive maintenance, the
duration until breakdown or replacement
is long, and it is impossible to make the
prediction only with the newly collected data
on inspection, maintenance and operation.
Consequently, it inevitably requires the

use of legacy data. While, this field has the

accumulation of rich domain knowledge
regarding all the processes from design,
development, operation, inspection to
maintenance. By infusing such domain
knowledge in Al, including qualitative and
probabilistic knowledge, we can build an
accurate Al system that is robust even in
unusual circumstances.

In our previous edition we featured a
replacement part demand forecast based
on the records of the number of products
delivered. There, the failure rate was
estimated for the product group, not by
the individual product. In that case, the
respective product information, that is,
the records on operation, inspection and

maintenance, was not necessarily needed.

Yet, if such records are available, prediction
of failure for the respective product is
possible.

As well as the manufacturing industry,
transportation and rental businesses need
to operate their large number of assets
optimally at a group (fleet) level, such as
transportation machines like trucks, or
rental equipment. What largely restricts
the operation of a group are the failures
of individual machines and the repairs
after that, as well as the inspection and
maintenance to prevent such failures.

Therefore, if we can predict the respective
machines’ failure ratio and remaining
life based on the records of operation,

inspection and failure, we will be able



to optimize the timing of inspection or
maintenance of the machines at the
group level, considering the demand and
restrictions of the transformation or rental

service simultaneously.

The process of converting the
improve the decision-making

hart 2 shows the steps of decision-
C making when we decide our daily
actions or when an organization determines
what action to take next. The decision-

making process is divided into four steps,

which we are unconscious of normally.

Set the range or list of actions to be taken

from.

Predict the state after taking an action.
In the above-mentioned cases, the
predictions of remaining life and demand

forecast are included here.

Criteria to evaluate the value of the
action. Convert the benefit acquired after
the action and the cost required for the
action into the same unit such as price,
and use the difference as the index. For
instance, operating profit and KPI (Key
Performance Indicator) of the organization
are the factors of such evaluation criteria.
| stepa |
Search for the actions that can maximize
the value to optimize the effect. From the
range or list of Step 1, select one action
and predict the state after taking that

action in Step 2, and assess the value of
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In other fields, as well, the incorporation
of domain knowledge into Al can be
an appropriate approach if the domain
knowledge is accumulated regarding work

processes and objects such as products,

the action in Step 3. Repeat this process
to find an action that can maximize the

value.

In developing Al for decision-making,
you need to break down and make clear
the decision-making process. By this, you
can also see if the conventional decision-
making was appropriate, which makes it
easier to improve it.

In particular, the range and list of
actions to be taken from in Step 1, and
the criteria to assess the value of actions

in Step 3 have to be clearly defined if

services, production facilities, customers and
competitors, even though legacy data is still

needed for mid- or long-term predictions.

domain knowledge into a mathematical model helps

your purpose is to automate the process
of decision-making.

In developing Al, you need to discuss
with the business unit or persons who
are making daily decisions of the work,
in order to capture the current state. By
this, you can also update or improve the
range of actions to be taken from (the
assumption set in Step 1) and the criteria
to evaluate the actions (Step 3), aligning
with the latest state and purpose of the
organization.

However, in many cases, the purpose

of the Al development is often only

Chart 2: Breakdown of decision-making process

| Set the range of actions to be taken from ”

'

| Select an action tentatively ”4—

!

| Predict the state after the action ”

Assess the value of action

Assess the benefit based
on the state

Assess the cost
of the action

|

Select the best action ”

focused on prediction of Step 2, a part
of the decision-making process. Even in
developing Al using a machine learning
model with generic structure, you can
clearly see what sort of data has been
used for daily decision-making, through
the process of seeking the data to be
input.

Furthermore, in the process of

mathematically modeling the domain
knowledge to infuse it in Al, you can see
what assumptions and common sense
are used by the responsible division or
person in making decisions, apart from
data. Here, the assumptions and common
sense of the division or person that are
incorporated in the mathematical model

are not always correct, nor do they

necessarily lead to robust predictions
even in rare cases. By infusing such
knowledge in Al, making prediction based
on that, and by assessing the accuracy
from a quantitative view, you can reveal
which assumptions are trustworthy and
which ones are biased, and based on that,

you can make improvement.

The infusion of domain knowledge in Al will become more common in future

he infusion of domain knowledge in
T Al means that the model includes a
specialized structure and complex limitation,
so there is no algorithm which can learn it in
high speed. Hence, it is difficult at present
to apply it to big data such as sensor data. In
addition, deep understanding of the domain
knowledge and the skill to convert it to the
mathematical model are required as well.
The challenges will be overcome along with
the increase of computational resources,
the improvement in learning algorithms, the
introduction of quantum computers and so
on. Moreover, the conversion of the domain

knowledge into mathematical models is also

For more information regarding
the content of this article, scan
the QR code on the right.

expected to become more efficient through
the development of the tools specialized in
their specific fields.

Against this backdrop, the approach of
directly incorporating domain knowledge into
an Al system will become more common,

and not limited to cases using legacy data.
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TCS ADD Safety Wins Award for Innovative Use of Artificial Intelligence (Al)

5=|| News from the Network |02 |

TCS ADD Safety, TCS” Al-powered safety
information management reporting
system, has won the award for ‘Best
Technical Implementation for Al at the 5th
Global Annual Achievement Awards for
transforming safety cases processing to
reduce time and increase throughput. TCS
ADD Safety is part of TCS’ next-generation
clinical development cloud system known as
the TCS Advanced Drug Development (ADD)
Platform.

Some of the world’s leading life sciences
companies which have implemented TCS
ADD Safety have realized up to a 40%
reduction in case processing efforts,
improved data quality and oversight, and
meaningful insights and predictive models.

“With the TCS ADD platform, life
sciences companies across the world can
harness the power of Al and analytics
to accelerate the development of new,
more effective drugs for patients. TCS
ADD Safety helps transform safety case

management, and meet business and

regulatory requirements effectively and

efficiently,” said Rachna Malik, Global
Head, TCS ADD Life Sciences Platforms,
TCS. “This award is a recognition of our
ability to bring together our deep domain
understanding of the drug development
value chain and our expertise in
cognitive technologies, to create a world-
class platform that helps life sciences
organizations accelerate their growth and
transformation.”

“Despite the challenges of 2020 and
2021 with regards to COVID-19, we had
the highest number of nominations for our
awards. The vast diversity of submissions
we receive for our awards shows us how
the industry is developing, applying Al in so
many ways,” said Dr. Andy Pardoe, Founder,
Wisdom Group (parent company of Awards.
Ai).

“We believe Al will continue to empower
humanity, providing assistance and support
to make both our business and personal

lives more efficient, less frustrating, and

improving our health and
prosperity. We feel we share
this view with organizations
that have won in different
categories, including TCS ADD
Safety.”

TCS ADD Safety is an Al-
driven solution that integrates
data from different sources,
and enables the automated
intake, processing, analysis,
and reporting of high safety
case volume with quality
and consistency. With its
unique decision traceability
and learning management
capabilities to map new ontologies*, it
leverages natural language processing and
Al while maintaining regulatory compliance

requirements.

*Ontology
A tool for precisely rearranging various concepts

and things in the world.

Scan here to learn more about
the TCS ADD platform

A CSR Initiative That Seeks to Help Children Having Difficulty Learning
‘Simple Japanese Subtitles for Children (Yasashii Jimaku)’ Project
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Repeated school closures due to the spread
of the novel coronavirus is just one of various
issues restricting the learning environments of
children, among other affected sectors. This
is precisely why the need for [T-driven online
learning at home is soaring.

[T-driven philanthropic activities in the field of
education is one of the pillars of CSR activities
at Tata Consultancy Services Japan (TCS Japan).
As part of that undertaking, TCS Japan is helping
‘eboard’** by allowing employees to join its
projects as volunteers.

This project is a volunteer activity that adds
simple Japanese*? subtitles to learning videos
to ensure educational opportunities for children
with hearing impairments, developmental
disabilities and those who have difficulty
using Japanese. The activity was held twice
in 2021, the first one from February to April,
and the second from June to July. A total of
120 participants, 60 for each session, took
part in the activity, and the total number of
videos to which subtitles were added reached a
whopping 120.

By promoting this project, TCS Japan

encourages the learning of children as follows:

Children who are deaf and have difficulty

hearing

There are around 8,000 students registered at

schools for the deaf across Japan. In addition,
it is estimated that there are some 10,000 to
30,000 children who have difficulty hearing
but go to regular schools wearing hearing aids
or cochlear implants.

Children who are connected to foreign
countries

Among the children in Japan who are connected
to foreign countries, 50,000 of them need
assistance in terms of Japanese language. It
is also said that up to around 20,000 of those
children are at risk of not going to school.
Children who have difficulty learning

Around 6% of children attending regular
classes in Japan have difficulty learning due
to cognitive- or development-related issues.
Subtitles can improve accessibility for some of

these children.

Here are some comments we’ve received
from employees who volunteered in this
program.

“This was a valuable experience that
allowed me to get away from my regular
job for a while and collaborate with other
employees for such an initiative. Moreover,
the experiences and realization | gained by
volunteering in this project were a great
opportunity for me to view my regular job

from a different perspective.”

“| really enjoyed the fact that | was able to
participate in the project at my own pace. The
internal communication tools and communities
made it easy to send information and
participate in the program, and | was also able
to see how we could be of help.”

“Considering the ongoing coronavirus
pandemic, | think the ability to participate
in volunteer activities from home is very
significant. My involvement in this project
opened my eyes to the necessity of easy-to-
understand subtitles and | am very glad that |
got the opportunity to do what | can and lend
ahand”

“It is very rewarding when | think of the fact
that | can help protect children’s fundamental
right to receive an education as members of
society just by sharing a small portion of my
time, and support someone who uses the
videos in some small way.”

TCS Japan will continue to promote its
CSR activities aligning with current-day social

conditions.

*1 eboard: A non-profiting organization (NPO) that
runs an online learning website with its mission
of ‘realizing a society that will never give up on

learning’.

*2\What is “simple Japanese (yasashii nihongo)”?

Japanese that is rewritten out of consideration for
foreigners living in Japan so that they can easily
understand the contents of official documents and
other published material. Japanese subtitles created
with this “simple Japanese" can also be understood
by children with ease since they convey information

in a simple and straightforward manner.
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