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6.3.3 Percentage of teaching and non-teaching staff participating in Faculty
development Programmes (FDP), Management Development Programmes
(MDPs) professional development /administrative training programs during
the last five years

Academic Year 2020-21

Title of the FDP /MDP/ professional

Dates (from-to) (DD-

Sr. No. Name of the participant developm‘erlt / administrative MM-YYYY)
training program
1 Bhupendra Lalitbhai NPTEL - Introduct.lon To Fluid Jan - April 2020
Bhatt Mechanics
Bhupendra Lalitbhai NPTEL - Gear And Gear Unit Design : .
2 Bhatt Theory And Practice Feb - April 2020
Bh Lalitbhai
3 upenéir::tta itbhai NPTEL - Laws of Thermodynamics Jan - Feb 2020
4 Karishma Panchal MDP - Leading with purpose 6-7 July 2020
5 Krunalkumar Prajapati MDP - Leading with purpose 6-7 July 2020
6 Ekta Pran Shanker Joshi MDP - Leading with purpose 6-7 July 2020
7 Ravi Prakashbhai Dal MDP - Leading with purpose 6-7 July 2020
Tushar Himanshubhai . .
8 Panchal MDP - Leading with purpose 6-7 July 2020
Jigneshkumar . .
9 Vishnubhai Kadia MDP - Leading with purpose 6-7 July 2020
10 Nirav Ratilal Joshi MDP - Leading with purpose 6-7 July 2020
Chetankumar . .
11 Rameshbhai Mordiya MDP - Leading with purpose 6-7 July 2020
12 Kapil Kantibhai Dayma MDP - Leading with purpose 6-7 July 2020
13 Kumkum Bhattacharya MDP - Leading with purpose 6-7 July 2020
14 Akhil Venkat Patnaik MDP - Leading with purpose 6-7 July 2020
15 Ankitkumar Ravat MDP - Leading with purpose 6-7 July 2020
Kishan Ajaykumar . .
16 Vaghela MDP - Leading with purpose 6-7 July 2020
Rajk T hand
17 ajkumar farachan MDP - Leading with purpose 6-7 July 2020

Rajai




Title of the FDP /MDP/ professional

Dates (from-to) (DD-

Sr. No. Name of the participant developm‘erlt / administrative MM-YYYY)
training program
18 Jaimin Harshadray Jani MDP - Leading with purpose 6-7 July 2020
Prashant Bhagwan . .
19 Parashar MDP - Leading with purpose 6-7 July 2020
20 Anurag Rajender MDP - Leading with purpose 6-7 July 2020
Chandnani 8 purp Y
Yuvrajsinh . .
21 Dharmendrasinh Parmar MDP - Leading with purpose 6-7 July 2020
Dr. Narshi Khodabhai . .
22 Sherasia MDP - Leading with purpose 6-7 July 2020
23 Kunalsinh R.anjltsmh MDP - Leading with purpose 6-7 July 2020
Kathia
24 Dr. Pooja Jayeshbhai MDP - Leading with purpose 6-7 July 2020
Mehta
25 Jay Paragbhai Parikh MDP - Leading with purpose 6-7 July 2020
26 AvmashP\;LI;rlambhal MDP - Leading with purpose 6-7 July 2020
27 Piyush aneshbhal MDP - Leading with purpose 6-7 July 2020
Mistry
Palak Rajeshbhai . .
28 Godhani MDP - Leading with purpose 6-7 July 2020
29 Yashkumra:;tPea;reshbhal MDP - Leading with purpose 6-7 July 2020
Dr. Arun Shreeprakash . .
30 Pandey MDP - Leading with purpose 6-7 July 2020
Jagdish Mohanbhai . .
31 Mevada MDP - Leading with purpose 6-7 July 2020
32 Chintan Tuljashankar MDP - Leading with purpose 6-7 July 2020
Mehta
33 Utsav Minesh Shah MDP - Leading with purpose 6-7 July 2020
34 Pranoti Ch;;:rashekhar MDP - Leading with purpose 6-7 July 2020
Nisarg Vijaykumar . .
35 . . MDP - Leading with purpose 6-7 July 2020
Prajapati
36 Navin Ramnivas Bansal MDP - Leading with purpose 6-7 July 2020
Dr. Laxmanbhai . .
37 Narsinhbhai Patel MDP - Leading with purpose 6-7 July 2020
38 Nashifa Mohmadshafi MDP - Leading with purpose 6-7 July 2020
Shaikh
Krinaben Sanjaykumar . .
39 MDP - Leading with purpose 6-7 July 2020

Shah




Title of the FDP /MDP/ professional

Dates (from-to) (DD-

Sr. No. Name of the participant developm‘erlt / administrative MM-YYYY)
training program
40 Dhruv Vimalkumar Bhatt MDP - Leading with purpose 6-7 July 2020
41 Maulik Pravinbhai Patel MDP - Leading with purpose 6-7 July 2020
47 Avani Dedhia Applied Data Sagnce using Python 17-06-2020 to 29-06-
Programming & Excel 2020
Online Short Term Course on Recent
43 Akshay Kansara Trends in Machine Learning: An 08-11-2020 to 12-11-
. 2020
Industry Perspective
44 Avani Dedhia Emerging §oftw§re in Civil 07-12-2020 to 11-12-
Engineering 2020
Five Days Workshop on Al in
45 Hima Soni Healthcare Economics Outcome 02-04-2021 to 06-04-

Research

2021




This certificate is computer generated and can be verified by scanning the QR code given below. This will display the

certificate from the NPTEL repository, https://nptel.ac.in/noc/

Roll No: NPTEL20ME2251280829

BHUPENDRA BHATT

GNAN B 122, SIMANDHAR CITY, TRIMANDIR,
ADALA), GANDHINAGAR.GUJARAT

ADALA), GANDHINAGAR.

GANDHINAGAR

GUJARAT - 382421

PH. NO :9574009998

No. of credits recommended by NPTEL:3

An additional 1 credit may be awarded if the University deems it fit, based on the actual student effort involved.

NPTEL Online Certification

(Funded by the Ministry of HRD, Govt. of India)

This certlﬁcate is awarded to Covid-19

BHUPENDRA BHATT impacted

January 2020
for passing the course semester

Introduction to Fluid Mechanics

with Score* 92 %

A . Gosuawrv

Prof. Adrijit Goswami
Jan-Apr 2020 Dean, Continuing Education & NPTEL Coordinator

(12 week course) IIT Kharagpur

FREE ONLINE EDUCATION é
Indian Institute of Technology Kharagpur swaya@

Afara wRa, I=Ta TR

*Continuous online assessment score To validate and check scores: https://nptel.ac.in/noc



This certificate is computer generated and can be verified by scanning the QR code given below. This will display the

certificate from the NPTEL repository, https://nptel.ac.in/noc/

Roll No: NPTEL20ME1851020425

BHUPENDRA BHATT

GNAN B 122, SIMANDHAR CITY, TRIMANDIR,
ADALA), GANDHINAGAR.GUJARAT

ADALA), GANDHINAGAR.

GANDHINAGAR

GUJARAT - 382421

PH. NO :9574009998

[
[
No. of credits recommended by NPTEL:2

An additional 1 credit may be awarded if the University deems it fit, based on the actual student effort involved.

NPTEL Online Certification

(Funded by the Ministry of HRD, Govt. of India)

This certlﬁcate is awarded to Covid-19

BHUPENDRA BHATT impacted

January 2020
for passing the course semester

Gear and Gear Unit Design : Theory and Practice

with Score* 91 %

A . Gosuawrv

Prof. Adrijit Goswami
Feb-Apr 2020 Dean, Continuing Education & NPTEL Coordinator

(8 week course) IIT Kharagpur

FREE ONLINE EDUCATION é
Indian Institute of Technology Kharagpur swaya@

Afara wRa, I=Ta TR

*Continuous online assessment score To validate and check scores: https://nptel.ac.in/noc



This certificate is computer generated and can be verified by scanning the QR code given below. This will display the

certificate from the NPTEL repository, https://nptel.ac.in/noc/

Roll No: NPTEL20ME20S1840902

BHUPENDRA BHATT

GNAN B 122, SIMANDHAR CITY, TRIMANDIR,
ADALA), GANDHINAGAR.GUJARAT

ADALA), GANDHINAGAR.

GANDHINAGAR

GUJARAT - 382421

PH. NO :9574009998

No. of credits recommended by NPTEL:1

An additional 1 credit may be awarded if the University deems it fit, based on the actual student effort involved.

NPTEL Online Certification

(Funded by the Ministry of HRD, Govt. of India)

This cert&ﬁcate is awarded to Covid-19

BHUPENDRA BHATT impacted

January 2020
for passing the course semester

Laws of Thermodynamics

with Score* 100 %

A . Gosuawrv

Prof. Adrijit Goswami
Jan-Feb 2020 Dean, Continuing Education & NPTEL Coordinator

(4 week course) IIT Kharagpur

FREE ONLINE EDUCATION é
Indian Institute of Technology Kharagpur swaya@

Rrfara wra, 3=1a wra

*Continuous online assessment score To validate and check scores: https://nptel.ac.in/noc



S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Utsaw Minesh Shah

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

@

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Oaghumar Prapels

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

@

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




e e

S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

De. LaxmanBhai Narsinkibhai
Patel '

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

srarsni

Dr. Narsi Sherasia
Principal (Degree)

@




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

g{mwﬂenS%@mnar SM

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

W@m&tﬂﬁa]@afee

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




e

S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

9

for participating in the MDP - Leading with purpose program during 6-7




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

&ea Pran Shankeer 'Zozsﬁj

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

‘M@MMDJ'

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Tushar Himanshubhai Panchal

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Nirav Ratilal Joshi
for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

@

e




e e

S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading witff purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

srarsni

Dr. Narsi Sherasia
Principal (Degree)




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Anleiloumar Raval

@ ®

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Rejfumar Torachand Reja

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

‘daimin Harshadray Jani

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

@mﬁsz Bﬁagwan G’mﬁgr

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




e e

S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

. P .

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

srarsni

Dr. Narsi Sherasia
Principal (Degree)




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

De. Narshi Khodabhai Sﬁwgwla

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

‘ gaya)m-agﬂﬁai@m@% '

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Piyush Dineshbhai Miskry

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

Palak Rejeshbhai Godhari

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY

CERTIFICATE

OF PARTICIPATION

This certificate is proudly presented to

DV‘: amm Sﬂl‘@?fl‘aw @Gﬂ@

for participating in the MDP - Leading with purpose program during 6-7
July 2020, at Saffrony Institute of Technology.

Wrarsncs

Dr. Narsi Sherasia
Principal (Degree)

e




S.P.B. PATEL

ENGINEERING COLLEGE
SAFFRONY INSTITUTE OF TECHNOLOGY CAMPUS

Report on Five Days STTP Recent Trends in Machine Learning : Industry
Perspective

Name of Resource Person, Designation and session details :-

Day Date and Title Speaker
Time
1 08/11/2020 ML industry case studies and Mr. Falak Shah, Lead
I pm -3 pm practical tips Research Scientist/ ML
Research lead at
InFoCusp
08/11/2020 Beyond just Algorithms: Identifying Mr. Peddakota Vikash,
4 pm -6 and Approaching an ML problem in Data Scientist, ShareChat
pm Industry
2 09/11/2020 An industry perspective on Mr. Meet Soni,
I pm-3 Speech Processing Researcher, TCS
pm Research and
Innovation
09/11/2020 Automatic Speech Recognition: Dr. Hardik Sailor, Lead
4 pm -6 pm from theory to applications Senior Engineer,
Samsung Research
Institute
Bangalore
3 10/11/2020 Mining Biomedical and Clinical Dr. Manjira Sinha,
I pm -3 pm Texts for Efficient Retrieval of Assistant Professor, CET,
Clinical Trials IIT
Khargpur,
Dr. Tirthankar
Dasgupta, Scientist,
Innovation Lab, Tata
Consultancy Services
10/11/2020 Extracting Concepts and Relations Dr. Sourish Dasgupta
4 pm -6 pm from Textual Documents Founder and CEO
Rygbee and Professor
at DAIICT

Page - 1



4 11/11/2020 Machine Learning for Dr. Udit Satija,
1 pm -3 pm Biomedical Signals Assistant Professor,
IIT Patna
11/11/2020 Trends in Hardware Design for Dr. Nilesh Vaishnav,
4 pm -6 pm Audio/Speech Neural Network Lead Design Engineer,
Applications Cadence Design
Systems, Audio R&D
Group
5 12/11/2020 Neural Text Summarization: Dr. Parth Mehta, NLP
1 pm -3 pm Bridging the gap between best Research Scientist,
practices in academia and industry Parmonic
12/11/2020 Knowledge Extraction from Mr. Nitin Ramrakhiyani,
4 pm -6 pm Text Narratives and its Researcher, (TRDDC),
Applications Dr. Sachin Pawar,
Researcher, (TRDDC)

Date: 8th November to 12th November, 2020

Duration: 01:00 pm to 03:00 pm & 04:00 pm to 06:00 pm
Venue: Online Webinar - Google Meet

No. of Participants: 20

Introduction and Objective:

With respect to time, technology has transformed our daily lives one or other ways. Due to
technology evaluations in the current industry era,we have got so many tools and resources, all the
useful information at our fingertips where it has become more effective but at the same time
challenging by learning and adopting different technologies.

Modern technology has covered the way for multi-functional devices. Computers are becoming
faster, more portable, and higher-powered than ever before. With all of these revolutionary changes,
it has become a need of time to get updated and adopt all such technological changes at all the
aspects.

The main objective of attending this STTP was to get more insights about the technology evolvement
in the industry with the latest technologies such as Machine Learning, Natural Language Processing,
Neural Network etc., how it has changed the work environment, how it is increasing the efficiency
and effectiveness at the same time and how industry is using such technologies.

Workshop details:

STTP started with the orientation of all the sessions where Dr. Kamal Captain and Dr. Kirti Inamdar
from the Electronics Engineering department welcomed all the participants. They gave a brief
introduction about the STTP, motivations behind the STTP and introduced experts. They also
explained the flow of all the sessions.

Page - 2



Session - 1 (8th December 2020) : ML industry case studies and practical tips (Mr. Falak Shah,
Lead Research Scientist/ ML Research lead at InFoCusp)

The first session was about the different Machine Learning case studies and practical tips by Mr.
Falak Shah where he covered following topics

Overview of Machine Learning Project at InFoCusp
Machine learning/Deep Learning Projects in pipeline
Useful libraries in Python

Industry case studies

Kaggle environment

Practical tips for using Machine Learning for problem solving

Mr. Falak Shah started the session with basics of Al and different categories , some legality about the
documents in industry and different libraries. After that he showed different applications like
Biomedical applications, Real time multiple object detection techniques, VQA (Visual Question
Answering) project where he used Machine Learning and Deep Learning, based on image and
question mentioned below that image machine first understands the image and question after that if
gives answers. He explained the whole process, how questions breakdowns, filtering process,
identification of parts from image(material, size and shape).

He shared about Identifying/separating recyclable polymer case study as one of the projects where he
used deep learning techniques for reflectance patterns of polymer gathered. He discussed the data
sets and code for that.

He discussed the Machine Learning pipeline with different stages.Then he suggested different
libraries such as Scikit-learn, Pandas, Keras/ Tensorflow/Pytourch, Matplotlib/Seaborn/PyQT,
NumPY, OpenCV,NLTK,PYCVx etc.

At last he shared different case studies with work flow and challenges with data models, data sets
and work environments.Overall session was very informative.

My key learning from the session for me were different applications using Machine Learning/Deep

Learning, projects, Python libraries, Kaggle environment and how to use and case studies with
challenges. He also discussed the questions raised by all of us.
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About me

I'm passionate about application oriented research (and
meditation :). I have 5 years of experience in using Machine
learning/ Data Science for a wide array of applications.

I grew up in Ahmedabad, am an avid reader, and love
travelling to mountains. §

Questions? Drop a message in chat/ speak up!
Your background in python/ machine learning?

Broad categorization

Artificial Intelligence

!

N § Robotics &
Machine Learning (ML)

Natural Language Processing (NLP) Computer Vision X ek R
Manufacturing optimisation etc

() =0
I A2 o S
St ised Speech Text l_ J —_'
LSy Unsupervised B
Learning Learning -
gaegp_Learnmg, (Clusterirg) S — . ] 5
ecision Trees )

Biomedical applications

Mix of DSP and ML

Real time MOT/ object detection

Usual ML Pipeline

Feature selection/
reduction

Preprocess/ store

Visualization

Data depandent viualzatons 1o

ook forrlevant statistcs

In depth industry Case Study 1

e Finance domain data

Get data from paid platforms (Each with their own API)
Technical dindicators/ prices/ sentiment, etc.

Scrape data from websites which allow it

Handle partial avaijlability/ unavailability of data
Compute features

Compute strategies

Test new strategies on all past data!

60-70% of the task consists of getting the data right

Challenges

Scale of data (time x stocks x fields)

Daily/ monthly/ intra-day

Changing nature of the data

Time constraints

Handle holidays/ correctness of the data

Run the models on the data (with possibly some missing
values)

A1l tinfrastructure on the cloud

e BRKA Case

In depth industry Case Study 2

e Food supply chain (company food outlets)

e No prior work/ don’t know what data to collect

e Cannot ask for intervention from people managing it
e Capture videos/ images

e Tag videos (manual)

e Gather enough data to automate it

e Analyse what is being wasted where

e Different outlets have some form of inventory

e Different menus/ items at different places

Session - 2 (8th December 2020) : Beyond just Algorithms: Identifying and Approaching an
ML problem in Industry (Mr. Peddakota Vikash, Data Scientist, ShareChat)

The second session was about the various approaches of Machine Learning in industry with
algorithms where he started with typical business problems such as which users should be targeted,

best price for a particular product at a particular time, optimal assortment in retails stores and how to
optimize the budget.
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He explained key stages of machine learning solutions in the discussed problems like domain
knowledge(intuition),optimization using Machine Learning(Formulation) and finding suitable
algorithms (solutions) with examples where he discussed conversion model, recommendation model
and Churn model using binary classifiers, muslit class classifiers .

He discussed future engineering with examples and features related to them using models. He also
mentioned how to use models.Then he discussed Assortment Optimization apparel with formulation
and key components. He shared different other models, candidate generators for video users,wide
and deep models.

Overall session was informative and with real life examples where we can relate the applications in
terms of algorithms and models implementations towards it.

My key learnings from sessions were different key stages to solve problems, both the case studies
with models like Churn model, how to use Deep learning in recommendation systems, use of wide
and deep models and Neural collaborative filtering with Youtube examples.

Typical Business Problems KEY STAGES
. . Step 1 Step 2 Step 3
e Which users should be targeted for this product? ] . :
= Use Domain Knowledge Into a ML or an Optimization Find suitable
e Which users should be concentrated more? o 8 CombIfation Algorithms or Tools
e Whatis the best price for a particular product at a particular time? Think likere Businese quy,
e What is the optimal assortment for a retail store? Assume everything is available,
e How do we optimize the marketing budget? Yss Intiitionto freme 2 < mple

solution

ASSORTMENT

Digital Marketing

Study I:
Case Study Cost Optimization

OPTIMIZATION -
APPAREL

Case Study I

BASIC UNDERSTANDING - INTUITION

(about 3%)

e Rest - Non Gaana Plus Notifications

PACKS HOW?:

®  Add Free Packs - Monthly, Yearly Using third party services like Google
«  Download Packs - Monthly, Yearly Campaign 1: Based on some rules over recent
Language Packs - Monthly, Yearly activity
Campaign 2: Broadcast notifications to every
gaana user

.o

CUSTOMERS WHY?
*  Gaana plus - Who paid for o Campaign 1: Increase Gaana + subscriptions
various premium subscriptions «  Campaign 2: Decrease chun in Non-Gaana + Users

Target on other Platforms like Youtube or Push Up

INTUITION: HOW CAN WE OPTIMIZE?

Campaign 1- 3 . ®  Relevant to Campaign |
*  Remove obvious users who won't *  Recommend Pack - Telugu nter

otense us
ot be recommended Hindi Pack

Optimize Price - 8ased on purchasing
Campaign 2 - power

*  Remove users who are obvious non

churners and obvious churners
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Session - 3 (9th December 2020) : An industry perspective on Speech Processing (Mr. Meet
Soni, Researcher, TCS Research and Innovation)

The session started with the speech processing work and research so far he has gone through and
different challenges. He discussed different speech recognition services like Google Assistant, Alexa,
Siri etc helping in searching services.

He shared how TCS and his team is working on a Speech Recognition system for different projects.
He discussed the basics of Automatic Speech recognition system, identification of problems, popular
approaches, potential solutions based on various research papers, limitations of current approaches.
After that he explained the feature selection and extractions process using Short time Fourier
Transform, Mel filtering. He discussed results based on the experiments which they have done. He
discussed pipeline deployment using ASR such as Web based and Android based projects. He shared
useful tools for development of ASR tools like Kaldi, ESPNet, Wav2letter. He shared useful tools
for deployment like VOSK, Gstream server. He also shared technologies like Websockets and
Docker containers.

Overall session was informative and we got to know how TCS is working on the ASR system. We
also came to know what kind of different researches are helpful.

My key learnings from the session were ASR system, Feature selection and extraction, how to select
features, Short time fourier concepts, different tools and technologies in the ASR development and at
last how they have got the results about their work and their success.

< @]
B9 Disclaimer

. Views and Content expressed are my interpretations and not
necessarily that of the company (TCS) | represent or my
collaborators!

TATA CONSULTANCY SERVICES
Experience certainty

Graphics (used in this presentation) might be copyrighted by the
respective owners. Just in case | fail to mention, specifically.

An Industry Perspective on Speech Processing : -

From Inception to Deployment

Most of this material is motivated by the work carried out at TCS
. Research and Innovation in the area of Speech Signal Processing.

Meet Soni

TCS Research and Innovation
Mumnbai, India
meet.soni@tcs.com

Copyright @ 2020 Tata Consultancy Services Limited

TATA CONSULTANCY SERVICES 9
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@ L1 s
B Overview of ASR system B Results

i Aligned text | Training
e by et . Table : Results in % WER using different multi-conditioned training set without channel
5 l B . compensation. Results are shown for all test conditions. Using only white noise gave
{ | 20.64% WER.
Speech, Feature Acoustic | 3 A B & D Avg.
"" i = Decoder [ Hypothesis
sghal extraction modl i Noisex 4.08 10.19 9.98 24.29 15.34
Environement 4.02 8.79 9.76 2540 15.38
Proposed 4.58 9.70 11.48 23.38 14.8
Language model | | Table : Results in % WER using different multi-conditioned training set with channel
H Trained ASR system i compensation. Results are shown for all test conditions.
; D Avg.
Noisex 443 10.12 10.29 23.10 14.66
o sy Environement 425 9.26 10.57 24.20 14.88
Training |  Text data
Yo Proposed 451 9.73 10.81 21.62 14.5i0
Figure: Overview of Automatic Speech Recognition system
TATA CONSULTANCY SERVICES 4 TATA CONSULTANCY SERVICES 37

Session - 4 (9th December 2020) : Automatic Speech Recognition: from theory to applications
(Dr. Hardik Sailor, Lead Senior Engineer, Samsung Research Institute Bangalore)

The session started with the basics of ASR which was discussed in the previous session and what are
the missing components in that. He discussed GMM (Gaussian Mixture Model), HMM (Hidden
Markov Model) in the ASR system and Language modeling used in Google search. After that he
introduced the impact of Deep Learning on ASR systems, history of Neural Network in ASR, how
Deep Learning is useful with DNN (Deep Neural Network) from GMM-HMM to DNN-HMM.

He discussed RL (Representation Learning) and shared Lewicki’s Observations for the motivation of
Learning models. He discussed unsupervised deep auditory models (UDAM) in detail with
applications and self supervising learning with real life examples.

After that he shared about types of ASR systems like Connectionist Temporal Classification(CTC),
Encoder-Decoder and Transducer. He explained transformer architecture, challenges in ASR E2E.
He shared one project details with us regarding ASR in the Mandi Project for farmers.

Overall this session had so many new concepts which I had come across for the first time. Expert
was explaining in a very detailed manner. Mr key learnings from this session were Limitations in
ASR, different types of model working (GMM, HMM, DNN), supervised and unsupervised learning
in speech recognition system, recurrent neural network and about the Mandi project work related to
different languages and approaches.
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What are we missing in classical ASR? GMM-HMM ASR

(a) Training
Trasming Examples
one two three
Prois - ons 1 [00oDoo (oO00 |oooooo
Pros Cons
N N e — 2 [pooo noooo jgoooa
Mathematically rich framework Poor discrimination capability 1 00ooo popoo |ooooo
Efficient learning and decoding Requirement of distributional as-
2 i E:

methods sumptions Esimse I I l
Better at sequence learning consid- | Phones and subword are assumed to ™, M, M
ering the temporal aspects of the be follow the Markov assumption

(b) Recognition
speech signal
Flexible HMM topology for statistical | Assumption of the uncorrelated Usknown 0= [ 00000
phonetics and syntax acoustic features > ~—

P ~

{ POIM;) PIOM;) P(OM;)

Choose Max.

o ASR is a difficult problem!

Figure 3: Overview of GMM-HMM ASR.

reen m i Image source; M. Gales and S, YOUNG | veepusgiecom s susing oursreer, IO . h recogition,” Found. Trends Signal

Process., vol. 1, no. 3, pp. 105-304, 2007
Hardik B. Sailor_(SRIB

History of Neural Networks for ASR Representation Learning

Hardik B, Sailor (SRIB) SVNIT STTP Oth Nov 2020 17/53

Neural Networks in ASR ]
. o i L Mathematical, Auditory
(prior to the rising of deep learning) L e -— jon  wmmp|  Classifier
“l‘"“ﬂ""—‘ Models (8., Mel Spectrogram)
emporal & Time-Delay (1-0 et
. A an seporal Bipolar Partorns, 1587 = . = = 5 .
Ao " el Figure 4: Traditional approach for speech signal processing.
recognition using time-delay neural
4 Signal , 1989,
18917 . 3
cation to SpeechfSequence Recognition”, Phu. 1 og> wf @ Traditional approaches require excellent domain knowledge to develop the model
error propagation network word racognition system,” ICASSP @ Perceptual and physiological experiments
Hybrid newsal networkyhidden Markoy model sysrems - 1983 =4
3 oo
b Meaningful
elwith 1999 dfeotfedrs mm Machine Learning Wb auditoy S| Classifier
555 dfrra g Representation

T 2000 Figure 5: Representation Learning (RL) for speech signal processing.

Deddington,
[T IEEESgnd 2005
® RL approaches: Automatically learning meaningful representation

@ Little domain knowledge for detailed analysis of the model
creen Hide w perspectives,” IEEE Trans, Pattem

Oth Nov 2020  25/53

features for (NCSR of meetings” 2007

W @ Y. Bengio, A Counville, and F 1/ e
Anal. Mach. Intell., vol. 35, teu. <.

/interspescn-tutorial-2015-lideng-septba. pdf

SVNIT STTP 9th Nov 2020 21/53 Hardik B. Sailor (SRIB)

Multi-head attention

@ MeitY Consortium project: Speech-based access of agricultural commodity prices
and weather information in 12 Indian languages/dialects

@ A consortium project initiated by MeitY, Govt. of India, New Delhi.
@ Speech Research Lab, DA-IICT — Gujarati language

@ Agricultural information access to the farmers in native language

< Agricultural
Database commodity prices
L (. trom web-poral
: o Onion
"'e:‘""e ice Automatic Speech
i Recognition (ASR
_ System (IVRS) i

Figure 7: A speech-based access system for an agricultural commedity in Gujarati
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Hardik B. Sailor (SRIB) SVNIT STTP Oth Nov 2020 / Hardik B 3) SVNIT STTP. 9th Nov 2020

Vaswani, Ashish, et al. "A=-- ~*n neural information
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processing systems. 2017

Session - 5 (10th December 2020) : Mining Biomedical and Clinical Texts for Efficient
Retrieval of Clinical Trials (Dr. Manjira Sinha, Assistant Professor, CET, IIT Khargpur, Dr.
Tirthankar Dasgupta, Scientist, Innovation Lab, Tata Consultancy Services)

This session had two experts where both had discussed the Machine learning aspects in biomedical
and clinical trials. Session started with Dr. Tirthankar Dasgupta where he discussed how machine
learning is useful in clinical trials using case study, IR search engine, research problems, how
matching criterias are working, different manifestations on the same criterias, how to choose clinical
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trials, factors affecting drug reactions in trials, observations form Covid 19 trials, He explained in
detail BiLSTM CNN Attention Network for Inclusion/Exclusion criteria of identifications, results,
Stanford Annotation tools.

In his whole session he shared clinical trial case studies with Machine Learning and Deep Learning
concepts. Key learnings from this session are how data is going to be learned by machine and
identifies the results based on the given criterias, Automatic mapping for the same, problems of
NLP. and text mining.

The second expert was Dr. Manjira Sinha, she discussed relevant problems in Natural Language
Processing. She started with example, problem definition, methodology for clinical trials. She
discussed relation aware attention models for uncertainty detention in text where she explained
uncertainty based on lack of information regarding the data set. She also explained model
architecture: ReMC - CNN - TLSTM. She also took her session based on case studies.

Overall both the speakers shared very relevant information based on the current scenario and how
Machine Learning helps to make more effective to identify the patients details.

My key learning were two models which they had used and there were some points which I had
come across first time like ReMC - CNN - TLSTM technique, text mining in the trials.

\ Task-2: Given a patient detail, find its relevant trials

\ Task-3: IR Search Engine

« Search engines are unable to capture the semantic complexity and
granularity of sophisticated queries

Patient Details
“Cancer trials that accept 54+ year old HIV+ male patients.”

Approximating this by searching for “cancer AND HIV” returns
Disease: Colon cancer : : .
ool e e T G approximately 15000 studies that mention both cancer and HIV,
methylation positive

Demographic: 65-year-old male

Other: Hypercholesterolemia, hypertension

Manual review of the eligibility criteria from a random sample reveals
that the majority of them explicitly exclude patients with HIV.

BiLSTM-CNN-Attention Network for Inclusion/Exclusion Criteria Ide i i

, True label for Sentence
Fully connected layer
with activation
i i i Di 1: Di: Di: 3: Correct-answer:
Relation Aware L ! ! greenhouse gases,  carbon and smog, magma, smoke and ash
Self Attention Py T N 3 P
Mechanism " Bi-Directional
A A “ “ LIM
> | > - » \
O+ K O—K O “n
\4 ¥l 4
CNN with S W Y
Max-pooling —_——_—— e =
Character
InkePirole: Nty rdicad - ai | Inlrave‘nnus azithromycin |nd‘uced ototoxicity I

Page - 9



Results
4 -
Reslts of experiments demonstrating ranking performance (rounded off to next integer) in terms
precision (P@3),mean average precision (MAP@10), normalized discounted cumulative gain
(NDCG@10), and mean reciprocal rank (MRR)across the three datasets.

Methodology

= We first convert each element of the £ L ol 1 ala
tuples into a semantic representative Embeddings{P@3 MAP@10 NDCG@10 MRR|
vector, using the semantically informed i p- SLOVe 14 15 15 16
CNN+BILSTM model. ‘_ c |enn 17 19
! 13 21
16 g 19 [ 16
19
3
=

- Then, an inverted pair wise semantic
vector is computed by taking the
element-wise inverted difference of each
vector in the word sequence 7
representations. s

. The resuing diference is the [ESEE] . [l ELMo | 45
discriminating representative vector of i e SEUES q 1
each of the qi, ki, si, Di pairs. i

Session - 6 (10th December 2020) : Extracting Concepts and Relations from Textual
Documents (Dr. Sourish Dasgupta Founder and CEO Rygbee and Professor at DAIICT)

The session started with the foundation of Information Extraction, what is Information Extractions,
kecy challenges and solving the problems. He explained what kind of problems need to be solved,
how we break down complex problems and setting the context. Then he discussed simplified event
calculus, semantic role representation: knowledge graph, LSTM based Embedding with example.

He also shared how predictive models work in this scenario with the example of Smart TV. He
discussed different alternative models with the same example.

After that he discussed how to select domains, techniques and differences between core and
peripheral concepts.

The main point of this session was information extraction techniques and how Machine Learning can
be used for that.Expert had good commands on topics and experience. His explanation was very
much informative especially he used the same example for all the different techniques.

My key learnings were what exactly information extraction, how to work on complex problems,
LSTM(Long Short term memory) based embedding.

@ .
Setting the context “The smart TV costs 75,000 INR.” Shallow parsing
+ “The smart TV costs 75,000 INR. John has 25,000 INR with him." The smart TV 75,000 INR.
o How much money should John borrow from Joe to buy the smart NOUN PROPN

™v?

« “John is currently with RAx Labs Inc."
o Which company does John work in?

* Rule 1 (naive): * Rule 2: buy(X, Y) — costs(Y, PRICE(Z))
+ “John is fifteen miles away from his home. He is currently in Manhattan, verb(Wi) & noun-phrase(W[-1) & o X:John
New York.” proper_noun_phrase(Wi+1) & o Y:SmartTV
o In which city does John live? SUFFIX(Wi+1, CURRENCY) o Z:75000INR

— cost(Wi-1, PRICE(Wi+1))
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“ : “The smart TV costs 75,000 INR.”: LSTM-based Embedding (1)
The smart TV costs 75,000 INR.”: Deep Parsing The “passing the ball” game
costs
iy =0 (Wi-[he—1, 2] + bi) ) .
Joeise ; . : . Ci=firCa+irsCe
fi=0 Wy [hy—r, 2] + bs) = C; =tanh(We:[hy—1, 2] + be)
The smart TV 75,000 INR
—_—
* Rule 1: subject(verb(Wi), noun-phrase(Wi-1)) & ™ Rule 2 buy(x,¥) = costs(y PRICE(Z)) {.' T F’¢
object(verb(Wi), noun-phrase(Wi+1)) & ) Z 6: ;ﬁ:‘;t v ‘I’E@
SUFFIX(Wi+1, CURRENCY) — cost(Wi-1, : :
PRICE(Wi+1)) G Z750001NR [ costs | [ costs | [ cosis |
" ” ®(
The smart TV costs 75,000 INR. Identifying the domain on-the-fly .

More sophisticated and powerful (alternative) models

observable joint intervention joint
A [vainngsota | gda.a o/g\o

'?’?’7

2

T —

ART R neeiny
BIOLOGY
CHEMISTRY
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intervention
wnm(lnna\ conditional
intervention model

q(ylz; 0) ~|© o

p(yl do(z))
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Session - 7 (11th December 2020) : Machine Learning for Biomedical Signals (Dr. Udit Satija,
Assistant Professor, IIT Patna)

The session started with the basics of Machine Learning concept and features related to data
Machine Learning evaluation, types of machine learning. He discussed Artificial neuron, forward
and backward propagation methods with examples. After that he explained the Complete Neural
Network chart in detail. Then he started Machine Learning for Biomedical signals with the context of
unsupervised manner, typical machine learning structure, training for ML model.

He discussed Convolution layer, Relu layer, Stacking. He shared one example of 1-Dimension CNN
based metal tasks classification from EEG signal and features in that, main parameters for the same
like Stride and padding, activation function.

Overall session had two main parts like the basics of Machine Learning and the second part was how
to use machine learning models for biomedical signals. Exerts had explained very well with relevant
examples.

My key learnings were Complete architecture of Neural network, artificial neural concepts, working

of different layers like Relu and convolution layer and how to define activation function for the given
problem.
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What is Machine Learning?

Machine Learning and its Evolution

Problem Space:
@ To deal with real-life matters or situations through computer
@ Challenging for human but simple for computer e.g. chess
@ Challenging for computer but simple for human e.g. object recognition
© To develop intelligently behaving systems

Turing test for intelligence: Alan Turing stated “To be called intelligent, a machine should
produce responses that are indistinguishable fram those of a human"

Rule-Based

Figure 2. Evolution of Learning a Machine
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Machine Learning for Biomedical Signals

The simplest hypothesis set: Perceptron (Artifical neuron)

@ Basic building block of a neural network, inspired from biological neuron

i Dendrite: Receives signals
from ather neurons

7\\ * 3 Cﬂi éﬂﬂy Sums ol the
hie, ‘
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T A

Neuron Schematic for a neuron in a neural net

Y
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[

\ -
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signals Lo the other calls |

Figure 6: Analogy between biological neuron and artificial neuron [1]. Here, X1. ... Xn are the inputs to neuron.
W1, ..., Wn are the respective weights and Y is the output

Universal Approximation Th Any function can be arbitrarily approximated by a

feedforward network with only one hidden layer.
Ref-Vera Kiirkova, Kolmogorov's thearem and multilayer neural networks, Neural Networks, Vol. 5 (3), 1002, Pages
501-506.

Machine Leaning for Biomedical Signals
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Complete Neural Network Chart

Aty ompiete ot of

NeuralNetworks .
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Udit Satija Machine Learning for Biomedical Signals

Typical ML Structure

Pre-
Define Task processing Train Model
o ¢ ° ° e
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Figure 9: Typical ML Structure
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Deep Neural Network: Convolutional Neural Network

An example architecture for 1D-CNN based mental tasks
classification from EEG signal

Input vector GonviD tayer ConviDlayer
il kernels, kernel 3ize=5, 33 kamels, keme| size<s,

Maxpooi1D layer
18 Pool sizes2
a1, sctivaton= ReLy i

strice=1, acivaton= ReLu stridesd

] : - : || i
] O] ] Ly
Rawsignal | [ | D [ ] L
- o [ ] ||
et || w—p [ {  tad| d
: J—} |
| SHE  CYEE e
L] LI
()
5000=1 4006 % 16 4992 32 2496 % 32 79872=1 Mx1

Figure 19: An example architecture of 1-D CNN for classification of mental tasks from EEG signal.
Conv1D denotes 1-D convolution layer, Maxpool1D denotes max pooling 1-D layer, RelLu
denotes rectified linear unit, and M denotes the number of classes.

Udit Satija Machine Learning for Biomedical Signals
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Activation functions-contd. [7, 8, 9]

ro={, 2, 20}

7 et

ELL Swish

= Hidden layer.

+ Non-monatonic

* Better for deeper networks.

« Hidden layer.
= More robust.
« Gradient gradually decreases.

November 11, 2020 48/56

I T > in< Learning for Biomedical Signals

Session - 8 (11th December 2020) : Trends in Hardware Design for Audio/Speech Neural
Network Applications (Dr. Nilesh Vaishnav, Lead Design Engineer, Cadence Design Systems,

Audio R&D Group)

The session started with introduction of sound and human hearing patterns where he discussed sound

production, propagation and reception. He explained the Human Auditory system in detail with

different parts how it is working and getting the data. Then he explained the human auditory system

with a basilar membrane and its frequency characteristics.
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After that he discussed processing of speech and audio where he talked about process for the
simplified view of hearing in that he explained the process from reception to perception and
capturing data to Machine learning algorithm (ANN).

He discussed the difference between audio/speech and Image in the context of frequency transform
and asynchronous processing. He also discussed emerging trends in speech processing. Then he
explained Artificial Neural Network, basic building block of Neuron, ANN - training and evaluation,
ANN architecture, ANN edge computing, difference between cloud computing and edge computing.
At last he discussed the design and role of CPU in the ANN. This session touched many areas very
effectively. Experts had explained everything in detail with examples. The session was very
informative.

My key learnings from this session were basic speech recognition system (hearing and sound) ,
basics of neuron and artificial neural networks with architecture, edge computing which was new to
me and the role of CPU while working with ANN.

Human Auditory System

A Hardware Perspective on [-Pinna porT—
e Eardrum.
Artificial Neural Networks for \ \ > %{
Ear canal = B m\ﬁ

T——

Basilar membrane |

Ossicles

Speech and Audio /

Dr Nileshkumar Vaishnay,

Lead Design Engineer, L]

Eustachian tube
Cadence Design Systems

Outer ear Middie ear Inner ear

A Simplified View of Hearing Basic Building Block: Neuron
Bias
Reception ’ g:‘\':f;g . Perception
(Human Ear) (Bl rMemBrae) (Human Brain) .
1
%
Inputs . ; 34
Capture Data . LE/RETIMECE » MLAIgo or ANN ’ : Output
= X sum Activation
Function
Weights

Neuron O/P Evaluation on Custom CPU

Cloud Computing vs Edge Computing

® SetaccumulatorA=o

* CloudComputing

* Datais transmitted by a terminal device (eq smartphone)to a cloud
* Processing using ANN takes place in cloud
® Resultof processing is transmitted back to terminal device

* Edge Computing

* Datais processed at the terminal device without interaction with cloud/server

* Loop 4 times:
* LOAD2: Load x;s into register Ra (16-bit)
* LOADz2: Load x;s into register R2 (16-bit)

* * LOADg:Load w;s into register R3 (8-bit)
* MAC_H:Compute A using R1 and R3 4XGAIN
* MAC_L:ComputeA using R2 and R3

* RELU: Compute A = ReLu(A)

* STORE: Store relevant 16-bits from Atoy

Cycles< 25
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Session - 9 (12th December 2020) : Neural Text Summarization: Bridging the gap between
best practices in academia and industry (Dr. Parth Mehta, NLP Research Scientist, Parmonic)

The session started with an automatic summarization process where he explained from basic and
how it creates a subset which represents the most important or relevant information within the
original content with example. Then he explained about Extractive and Abstractive summarization
techniques.

He discussed the Text Summarization pipeline process in detail where he explained how the original
document goes to the different process or steps like sentence extractions based on the given
parameters, redundancy removal to ensemble, sentence compression and last abstract data. He
discussed numeric representation of text, use of one hot encoding and tf-idf vectors, latent concepts.
After that he shared how recurrent neural networks, sequence to sequence modeling,

In the second part he explained about the Evaluation and benchmarking in academia, types of errors
and the whole process of data creation to model training and two different approaches like evaluation
& benchmarking to publish and beta testing to production. He also shared priority with respect to
industry, challenges in deploying to production.

The whole session was new to me with all the context. Everything was the key learnings for me from
the session. Expert was confident and informative with his way while explaining with real life
examples.

951_12D0CNO>
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What is the priority for industry@ Divergsnuietis

Academia

) Evaluation and Better pum,sh
g benchmarking | results
7 Defining

ol fraining
N N Beta N Users Deploy to
Testing happy 2 [ eroduction

Academia Industry

Novel methods x

| Improve Results on an average x

Catastrophic Failures

Simple metheds - Occam'’s Razor x

Inferpretable methods

Predictable results x

Data
creation

V.

architecture

Session - 10 (12th December 2020) : Knowledge Extraction from Text Narratives and its
Applications (Mr. Nitin Ramrakhiyani, Researcher, (TRDDC), Dr. Sachin Pawar, Researcher,
(TRDDC))

Session started with basics of knowledge extraction from text and examples. First Mr Nitin
Ramrakhiyani discussed SRL (Semantic Role Labelling) where he shared how SRL and semantic
work on sentences and arguments. Then he discusses lexical databases- WordNet, where nouns,
verbs, adjectives and adverbs are grouped into sets of cognitive synonyms.

He also discussed Synsets which are interlinked by means of conceptual semantic and lexical
relations hypernymy, hyponymy, meronymy and holonymy. Then he discussed open information
extractions.

After that Dr. Sachin Pawar explained Knowledge Representation:Message Sequence Charts(MSC)
with simple message sequence chart and events for MSC using precedence graph where he also
discussed how to extract form text, interaction identification, message creation and temporal ordering
with research paper reference.

He shared about the basic actor mention identification with type and synets. Then he gave
background for MLN(Markov Logic Networks) with first order logic to write rules, MLN networks
for example.

Both the experts were very impressive and full of knowledge in their fields. Again the whole
concepts new to me so whatever they had explained, everything was key learnings to me.
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. o ¢ . 3 a scenario
> Semantic Role Labelling: Shallow semantic representation of text in the form of
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= » Formal representation with (@) Events for MSC in Figure 1, (b) precedence graph for events

> Predicates: represent events / interactions (e.g., break, open) @ r
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©2 = controller receives status_close
window, The door) facility from vave
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Markov Logic Networks (MLN): Exampl %0 RESearch & CRCR I
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» First-order Logic Rules:
» Smokes(x) = Cancer(x), wt =1.1
> Friends(x,y) = (Smokes(x) < Smokes(y)), wt = 1.5

» Domain: {AB}

» B2 maps each verbal predicate (in the SRL output) corresponding an interaction
verb to a set of messages.

» Senders: Actors corresponding to AO arguments of a verbal predicate

> Receivers: Actors corresponding to other arguments (A1, A2, ...)

» e.g., Peter described John as very polite.

> Message: (Peter, described, John)

1peter  peter  NNP 2581 . A0
2 described describe V8D OROOT  describe.01 _
3 John john NNP 208) = Al
Kk aas as N 280V _ A2
Svery  very R 6AMOD _
6polte  polite 1) 4PMOD  _ C
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Query ____ R-Precision (R-Prec) ____

B1 B2 B3 Mi M2
ql: Which are the cases where a husband has set his wife on fire? 0.13 000 050 063 0.63
q2: Which are the cases where the appellant has attacked the de- 021 0.10 024 028 0.45
ceased?

q3: Which are the cases where the respondent killed the deceased? 0.00  0.00 0.0 1.00 1.00
q4: Which are the cases where the appellant demanded money? 006 013 00 056 0.75
q5: Which are the cases where the respondent has forged signatures?  0.00 000 025 075 075
q6: Which are the cases where the appellant accepted bribe? 000 000 017 033 050
a7: Which are the cases where an appointment was challenged? 014 014 000 043 057

q8: Which are the cases where an election was challenged? 008 031 008 038 0.46
q9: Which are the cases where the complainant was beaten by wife?  0.00  0.00 1.00 1.00 1.00
q10: Which are the cases where the respondent has admitted the  0.00 000 0.00 1.00 1.00
charge?

Average over all queries 006 007 022 064 071

| TATA CONsuLTANCY sERviceS

All the sessions were very well organized and full of knowledge. All the experts also had good
knowledge and effective mode of presentations where we were able to understand all the points even
if it was new to me. There were points which were new to me but I was able to connect with all those
topics. They all also cleared all the doubts of ours during the sessions. Even they have shared their
Email ID with us for further discussion. I would like to give my sincere thanks to all of them.

I would like to thank Dr. Kamal Captain, Dr. Kirti Inamdar and Electronics Department of SVNIT-
Surat for organizing such kind of STTP. Both the faculty members were very supportive throughout
the sessions.

I would like to thank all the participants who made the whole STTP interactive and fruitful by
sharing their experience and knowledge.

Last but not the least, I would like to thank Prof. Chitralekha Nahar (Vice Principal), Dr. Gulab

Bhambhaniya (Management Representative) and the Management for motivating and allowing me to
attend such kind of STTP where I can share my knowledge with the department and students of our
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college. Once again thanking you for granting me permission to attend this STTP which helped me
to open up the vision in the latest trends and technologies with respect to industry perspective.

TEQIP Il

This is to certify that Akshay R Kansara of S.P.B Patel Engineering College, Mehsana has
successfully participated in A TEQIP-III sponsored Short Term Training Program on “Recent
Trends in Machine Learning: an Industry Perspective” from November 8 to November 12,
2020 conducted in virtual mode by the Department of Electronics Engineering, Sardar
Vallabhbhai National Institute of Technology, Surat.

Date: 1 Dec 2020

= [ p- Feott

Course Coordinators HOD, ECED, SVNIT Surat Prof. J. E. M. Macwan
TEQIP Il Coordinator, SVNIT Surat

Yours Sincerely,
Prof. Akshay Kansara
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Report on ‘Five Days Workshop on Al in Healthcare Economics Outcome

Research’

Name of Resource Person:

el A

Prof. Pramil Tiwari (NIPER SAS Nagar)

Prof. Shankar Prinja (PGIMER Mohali)

Ms. Richa Goyal (IQVIA)

Dr. D. Prabhakaran (Vice President (Research and Policy) and Director, Centre for
Control of Chronic Conditions, PHFI)

Dr. Kavita Lamror, Director, RWI, Sanofi, Mumbai

Dr Sameer Dhingra, Associate Prof, NIPER Hajipur

Dr. Javed Shaikh,Novartis Healthcare Private Limited, Hyd

Dr. Mahendra Rai, Evarsana, Mumbai

Dr. Jane Reed, IQVIA

. Dr. Kashif Siddiqui, Parexel, Panchkula

. Dr. Santosh Tiwari, Novartis Healthcare Private Limited

. Dr. Dr. M. Karthikeyan, NCL, Pune

. Dr. Ashutosh Kumar, NIPER Kolkata

. Mr. Varun Upadhyay, National Project Coordinator, Arts of Living, Bengaluru

Date: April 2" to 6™, 2021

Duration: 10:30 am to 4:00 pm

Venue: Virtual Mode

No. of Participants: 80+ participants

Team Member from Saffrony Institute of Technology: Hima Soni (Assistant Professor)

Introduction and Objective:

This workshop was aimed to raise awareness about the emerging technology called Artificial
Intelligence, Machine Learning & Deep Learning in Health Economics Outcome Research
(HEOR). The flow of the workshop was from basic to the very high end. The main objective
of the workshop was to make participants aware of all the tools and technologies, which can
be used to develop projects related to AlI/ML for Health Care dataset and domain. To give an
idea about, in which areas, we can apply this technology.




Workshop Details:
Day — 1 (August 2", 2021)
First Session [Prof. Pramil Tiwari (NIPER SAS Nagar)]

The very first session was on the Real-World Evidence in Healthcare Systems. To understand
the domain knowledge which provides enough ideas and problem definitions, first we need to
be aware about terminologies of HEOR and its use cases, which are also of equally important.

The best part was that Prof. Pramil Tiwari started with a very basic element and focused more
on making our base strong. Data to Wisdom pyramid was explained in detail by using flow
diagram shown below:

DATA TO WISDOM...

/‘\ ' )\ N N N

0-0:0: 0
d.m Inlolmnlon knowledge  understanding g
. .

"‘::'l:"“" instruction:  explanation: ";‘:‘J‘

how to why F | N —
p S ——

Y dolng the

doing things tight tight things
P >

PAST FUTURE

Prof. Pramil Tiwari has started his presentation with the basic elements of medicine and history
of the same. He concluded this session by integrating all the concepts of Pharmacy, Health care
and case studies.

Skill to be noted: Case study-based presentation!

Second Session [Prof. Shankar Prinja (PGIMER Mohali)]

His session was on Health Economics Outcome Research: An Overview. This session was A
to Z of HEOR.

Skill to be noted: Very well-structured information has been presented.

Third Session [Ms. Richa Goyal (IQVIA)]

Her session was mainly on fundamentals of Machine Learning and Deep Learning. Ms. Richa
Goyal has shared types of Machine Learning techniques such as Supervised Learning,




Unsupervised learning, and Reinforcement learning. Also, she shared an introduction to neural
networks. She did not stop there and also shared various algorithms of Machine Learning and
its applications. HERO in IQVIA was her main focus.

Artificial Intelligence: Basics
Overview

Human brain is the most complex structure and has several capabilities including perception,
reception, leaming and problem solving, decision making, linguistic abstraction and
generalization, creativity, pattern recognition, forecasting and more................

knowledge and solve it

Intelligence is the ability to understand an issue or problem, and by applying previous @

Natural Language

To establish the structure botween woed in text Text Data Analysis

{Syntax)

To help the ¢ g) & To reduce the d data y
pragmatics (context) Bring unformity for everyone's understanding.
Data segregation Is taciiitated by supervised To enadle the comp Ll ch (CER)
machine leaming (Deductive) Lo, linking the o reach a conclusion in no e,

stiterments 10 cluster as perf ‘code book’ &
unsupervised machine leaming (Inductive)

Machine Learning
Machine learms from ‘experence’ and tunes the
algorithm over ime

To transform data o inteligent action and

Cost benefit analysis & cost utity analysis of HEOR

Deep Learning

Helps in understanding large amount of dota with
multiphe hidden layers in a neural notwork, Increasing
COMPUINt POWEE Over very large & complox datasets
Burden of liness studios, which are aimed to
determing e health care resource use, cost and
humanistc impact of a given condition, wil roquire
muttiple data from multiple sources, including patients,
providecs and Systoms.




Day — 2 (August 2nd, 2021)

First Session [Dr. D. Prabhakaran (Vice President (Research and Policy) and
Director, Centre for Control of Chronic Conditions, PHFI)]

On day-1, we learned theoretical aspects of Al in HEOR and then on day-2, Dr. D. Prabhakaran
had explained practical aspects of the same. The session was on Nuts and Bolts of Clinical
trials. Firstly, he shared about his own experiences and then shared real time projects. He gave
us a clarity of why one should use clinical trials for predicting outcomes.

Study Design

* PROBE design involving 3650 heart failure patients recruited through 15 cardiac

centres across the country. -

Treatment A H._
* Randomization- 1:1, variable block, str ’ B

N
Treatment 8 —

Participants

* Interventions Researcher

* Yoga care intervention trstmantA ____ —
* Enhanced Standard care ‘/
Treatment 8

* Mechanistic Study : 200 participants frmm‘:fwuu e by

He concluded the session with the technological benefits, some of the pitfalls and future of
Clinical Trials.

Clinical Trial: Crossover Design
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Second Session [Dr. Kavita Lamror, Director, RWI, Sanofi, Mumbai]

It was one of the amazing contributions of Machine Learning to healthcare. The key feature of
this session was totally case study based.

Common Uses of ML in Healthcare

« Most investments are focused on EHR system management and risk predictions
* Helps with better patient engagement and improved clinical quality

* Improvement in administrative productivity

* Uncover new revenue opportunities to date

* Top 5 predicted investment:

1. Telemedicine

2. Process automation

3. Delivery of patient care

4. Clinical trials

o

Patient diagnosis

Kavita mam has also shared why they have used algorithm. and how they have collected data
for research. In this session we understood that for even collecting data we need to take
contracts from different agencies.

Supervised vs. Unsupervised vs Reinforcement Learning

Criteria Supervised ML Unsupervised ML Reinforcement ML
o Learns by using labelled Trained using unlabelied Works on interacting with
Definition .
data data without any guidance. the environment
Type of data Labelled data Unlabelled data No - predefined data
e a erblilens Regression and Assoclation and Exploitation or
L P Classification Clustering Exploration
Supervision Extra supervision No supervision No-some supervision
Algorithms Linear Rggress:on, Logistic K -Means, ‘ Q- Learning,
Regression, SVM, GAM C - Means, Apriori SARSA
Alm Calculate outcomes Discover undertying Learn a series of action
patterns
; . : . 5 g Dynamic treatment
Application Diagnosis from imaging, Discover patterns/trends in regimen, Automated

cost of treatment lation heaith 4 :
papibss diagnosis, Drug discovery

Sir also explained about how different versions of the data set matter while training in the
domain of healthcare and pharmacy.

A speciality of this session was this session has given a reality of various AL-ML models and
its application.




Interpretability of ML Models
* Most common models are supervised learning models

» Definition of interpretability: transparency of the machine leaming system i.e., the algorithm,

features, parameters and the resultant model should be comprehensible by the end user
« Al the feature level, the semantics of the features should be understandable

« User trust: ML model should give an explanation of why it is making a prediction or giving a

recommendation for high “user trust”
« Easy interpretability: Decision trees, regression models
* Difficult to interpret: Support vector machine, Random forest, Neural network

+ Context: Interpretability to end-user generating different explanations for different end users (e.g.
an explanation modei for a risk of readmission prediction model to be consumed by a hospital

discharge planner vs. a physician may necessitate different explanations for the same risk score)

After explaining various ways regarding how Big Pharma is Evolving, she had concluded the
session.

How is Big Pharma Evolving

« Collaboration with research universities

* |nvesting in emerging biopharma companies

Collaborations with technology firms

» Expanding digital/technology functions to accommodate data, Al, and analytics skills
» Data democratization and access (EMR, claims, omics, lab tests, loT, safety data)

« Evolving common data modeis

* Engaging in conversations with regulatory bodies

* |ncreasing patient engagement in drug development process

Third Session [Dr Sameer Dhingra, Associate Prof, NIPER Hajipur]

He started his session with a real process of learning Pharmacovigilance. The presentation was
very simple but very informative. This session was a little challenging to understand but first
slide of the presentation helped to understand the need of Pharmacovigilance.




A naw drug is introduced Our system scans various The Al algorithm g!

to the market. Patients data resources to find forum and social media summarizes the information
begin 1o use it adverse reactions of the ontrios about advorse drug and prosaents it in a form of
now drug reactions a human-readable report

Challenges (2/2)

*  Product value is increasingly being questioned by patients, physicians, payers and policy
makers

=  Pharmaceutical product value is increasingly being questioned by healthcare stakeholders
(patients, physicians, payers and policy makers)

* HE&OR conducts studies and develops models to quantify differential value for a pharmaceutical

products
“ PO‘I(VM‘k"‘

e Wil ths newer * Show us the * s this drug therapy * Can this new
treatment improve performance of the ne eded ? treatment provide
my survival? newer drug as an » How safe and petformance based

* Will this newer Knprovement in efficacious is this pricing?

primary and

treatment improve treatment? * Can you produce any

Stepwise Drug side effects and challenges in terms of Patients, Physicians, Payers & Policy

my quality of life?
Why is this treatment
S0 expensive?

Glve me reallite
examples

secondary outcomes

Is this a cost-effective
option?

Can you show us the
realworld evidence
of the newer
therapy?

Is this a cost-effective
option?

Can you show us the
comparative or
relative
effectiveness?

Makers have been covered at the end of this session.

economic analysis?

Does this treatment
qualify for
comparative
elfectiveness?

Can you show us real.
world evidence ?




Day — 3 (August 2nd, 2021)

First Session [Dr. Javed Shaikh, Novartis Healthcare Private Limited, Hyd]

The session was on Real World Evidence: What, Why, and How? Started with What part and covered
it with all respects. Also clarifies about big data along with RWD. Research Purpose upon RWD was
added. Somehow the difference between RCT and RWD is minor, but it is notable as shown below.

Differences between RCTs and RWE studies

RCTs RWE studies

Real world effectiveness and safety, HRQol,

,Ck Outcome assessed Efficacy, safety costs, resource use, PROS,
patient preference, adherence elc,

]2 mignty controlied? vy . X

5 Wigher Interal validity? v X

S0 Highar external valdity? X v

i) Longer folow-up? X v

8 e X v
Primary or secondary,

E Familiarity to decision
T o = e

prospective or retrospective

PROS & CONS of RWD & RCT data

RWD RCT data
PROS CONS { PROS CONS
*Results generajizable sLoiiier rellabiiti of *Results less
to real-world clinical Y +*High reliability of data | generalizable out of
A data >
setting controlled setting

*Low possibility of
confounding factors
and bias

«High possibility of
confounding factors
and bias

*Highly selective
population*

Less selective
population

*Validation study
+Less time and cost needed to validate *More time and cost
disease names used

+Narrow spectrum of
outcomes

*Broader possible +Less reflective on
outcomes guidelines




Evidence hierarchy is not always relevant

Strongest

Meta-
analyses and
systematic reviews

RCTs
Cohort studies

Animal trials and in vitrp studies
Weakest
Case reports. opinion papers and letters

Issues with RWD were discussed and shared relevant information for possible solutions. Also,
how RWE is introduced in various pillars of Pharma such as P&D, Medical & Safety, HEOR,
Market Access and Marketing.

How RWE is leveraged in Pharma

Medical & Market

D HEOR Marketi
& Safety Access "9
« Translational » Burden of disease  « HE using real « HTA * Patient flow /
research = world data (not overall market
* Adverse evenl / ust trials) * Value understandin
* Unmet need signal detection ! demonstration e
Indsstandng « Drug utsization ! S::_’ﬁi::_t; « Managed entry * Launch planning
» Epidemiology of additional ——— o Naw cakiin * Targeted
disease areas monioring pecing marketing
mechanisms anrabnd
» Trial simutation * Risk management (outcomes based mpe
. |
« Triad recrultment prans pacing) Commerci
« Other analytics
* Product profile {forecasting)
(dosing. etc.) requirements
v Wi « Services
* Asset/portiolio {adherence, elc.)

evaluation
L Y J

By explaining different types of RWD, ways to generate RWE, RWE in Indian healthcare
setting all those important treasures have been covered and at the end sir had concluded session
with challenges in conducting RWE studies in India.




Challenges in Conducting RWE Studies in India

Data Quality is & big challenge in Retrospective studies g ———
* Insulin Brand study- Missing baseline values in patient charts, follow- A é 9 ‘
up data missing at some of the visits L N : (\
+ Antifungal- Single center, Had to find the files from Medical records % N
depantment ‘ [
o
Prospective Studies
+ No guidelines for conduct of study so lot of variability in the way 4
these studies are conducted- some sponsors want the complete A
process 1o be followed as in a clinical trial Whiat s OMOP? B
+ Budget and effort mismatch- because of the clinical trial execution  N* 9 9
methodologles followed ‘ (
* Investigators not compensated well for time and effort 5
.
- ‘ s
p AP

Second Session [Dr. Mahendra Rai, Evarsana, Mumbai]

It was on Real World Data in the Indian Healthcare system. Sir has started with the explanation
of the National Health digital mission. Concluded the session by explaining various RWE
trends & Future.

National Digital Health Mission (NDHM)

The National Digital Health Mission (NDHM) aims to develop the backbone necessary to support the
Integrated digital heaith infrastructure of the country. It will bridge the existing gap amongst different
stakeholders of Healthcare ecosystem through digital highways.
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Study Cycle for RWE Hospital Based Studies in India

| = Sustegic informaton and deta sowrcing
1 (country specific- inda)

+ Fooaibity Study
[ Protocol writing and review

+ Bodget and IR8 proparation

* Team Training

+  Final techniosd report o~
- &

+ Primary data collection (feid & hospital)
*+ Quostionnare (paper and ok )
« Iterviews (in-person and CATI)
* cbsarvations

« Secondary data abstraction
+ Hosgstal patent records
* Regitry

*  Presectatoos and posters
*  Manuscripta for publicatons

+ Data codebook

» Dots anafyss on SAS ang

it * Dota entry (EDC Platiorm)
SPSS

* Data cheaning and varable satting
* Data Quakty chocks

*  Data interpretation

CVERSANA

RWE Trends & Future

RWE Trends & Future

Real-world evidence is changing the healthcare industry and impacts across the entire value chain—From
improving the protocol designs for clinical trials to optimizing the distribution of care

< FDAs worldwide are encouraging to use RWE to expedite the clinical develcpment of newer drugs

< RWE is gaining more significance in this pandemic where many drugs have been repurposed for COVID-19. For
the Emergency Use Applications, RWEs are important to collect data post launch of the vaccines and drugs

< Use of RWD as synthetic control arms (SCA) in phase 3 studies- Roche Alectinib got approval in 20 EU countries
based on synthetic control arm
< SCAs have the potential to reduce the number of patients required in traditional controt arms, especially
active-comparator or standard-of-care arms, thereby decreasing the study cost, accelerating the speed to
result, and boosting the overall attractiveness of clinical trial participation for prospective patients.
< Regulators have become increasingly open to accepting the results of SCAs as the basis for decisions and
are supporting efforts to test their use.

< Adding to these catalysts
world evidence in the pl

to expand the use of real-

e S EVERSANA




Third Session [Dr. Jane Reed, IQVIA]

Dr. Jane Reed along with her assistant conducted this session and it was totally based upon case studies
as well as hands on. Every slide of this session was important and well-structured, so I have kept all the
slides below.

® Linguamatics

Data-driven decision support is critical

Lilly CEO: Lilly is looking for a paradigm Sanofi CDO: "We have an endemic
shift in their data usage; aiming to half problem within the industry and that is
the time taken for a drug to get through really because of the silos that have
clinfcal trials from the oft-quoted 6-8 often been created over a period of
years time.”

AZ EVP: "We are looking for Novartis CEO: “Our odds at Novartis of
finding bad decisions, then making the nght
aspiration is to double or triple decisions, go up when we are powered by

transformational change; our

these machine capabiiities and artificial

productivity in next 10 years.” . .
intelfigences”

gt D Linguarninn 1057 Mt oot £XTERNAL = }‘on A

e Linguamatics

Effective use of real world data can impact healthcare & pharma

Real world evidence is critical for healthcare decision making

* Real world evidence can inform all phases of drug * Hiding within those mounds of data is knowledge thal
development and commercialization could change the life of a patient, or change the world.”

*» Derived from real world data
- Huge variety of data sources
- Structured data is tractable for analytics
- Much data locked in unstructured, uncoded text

Abstracts

TP & s T5) e Cummtastns. (ITURWAL \- i |OV l A

Business model type structure of Real-World Evidence helped everyone to understand the
implementation side of Natural Language Processing.




e Linguamatics

Real World Evidence brings Broad Business Benefits

Safety Clinical Development

Are medicones safe ond effective in the real workd?, PMC How many patients meet triol criterno?
Design & RCT Which patients are mast kkely to benefit?
Feasibliity Design

Regulatory
is use consistent with lobeling?

Tratplqﬁonal Sciences

Agency Blomarker A .
Genotype-phenotype cssociations

¥ Studies
Inquiries (target identification)
Real World
Payers, Evidence
Value & Access Quality ot Business Analytics
Patient outcomes relative to competitors of Care

How large is the potentiol market?

informs outcomes-based contracts Whot s the unmer need?

-! Medical Affairs ‘ Techndogy Innovation

medicines used in chinicol practice séttings? Linking potient data across multiple data sources

Ty € ngaretns X031 ibwner Cusetiat: DXTEIVA :\.—EIOV'A
® Linguamatics

The Challenge with Standard Search

Keyword search is limited, resource intensive, not systemalic or comprehensive

Breast Cancer n

Oyt § Ungarnsca 237 st Camiomme: TXTDNA i]IOV|A




o Linguamatics
Uncover scientific, medical and business context with NLP

Input: Patient Questions
ut: Raw Health Records
A g Can I get @ flu shot while toking Drug A?

Con ( toke Drug A whie pregnant”

Should iy for 0 By while toking Drug A?

| ——————
Result: Medical Context
- :
1
Result: Scientific Research Context, Input: Competitor  Result: Strategic
"::" Research Activity analysis
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bov by g
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Natural Language Processing

Finds information however it is expressed

Different word, Different expression,
same meaning same meaning
cyclosporine Non-smoker
ciclosporin Does not smoke
Neoral Does not drink or smoke
Sandimmune Denies tobacco use
NLP
Different grammar, Same word,
same meaning different context
Smg/kg of cyclosporine per day Diagnosed with diabetes
5ma/kg per diem of cyclosporine Family history of diabetes
cyclosporine Smg/kg per day No family history of diabetes

Conpgt © Lingarwin 21 Mbwmatior st CITDIVE
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NLP Insight Hubs

NLP Insights Hub allows users to interact intuitively |': s
with unstructured data from across sources

Scan & Ingest or Connect Apply NLP Rich User Interactions

Reports & Presentations R e
Commonly Word, POF & PPT
il C
ul'lll Illl & /

Domain and technical

expertise

Databases
Structured systoms with blend
of structured and unstructured

fields 1. Dashboards for high level

Fodorated NLP analysis & landscaping

Informal Sources
Emails, notes and
collaboration content Insights Hub

S )
P\Q
Externally Sourced Information
Downloads, links and extractions

- Search podals for Idcnmylng
vant documents and text content

=H1IQVIA

ottt & Lnguernsis 2001 ibwmir Crmeiiuten EXTIRNA

e Linguamatics

NLP brings value for health economics and outcomes

Accelerate data point and evidence discovery and analysis

Rapid identification of
. mmm . Emmolowdwmlwb- . TWM
. - relevant documents and
. Pvm\al . MMM W
: Mortaity inchuding tactors such as unstructured sources,

age, sccio-demographics

followed by generation of

Standard of nmet Needs Treatment Costs : =R
*  Standoed of care for melevant = Underserved sut- * Costs and cost vanation 2 2
popations + Vo for money applied to many functions

Variaton | Provision
. in coro . " 2 2
within medical affairs and

commercial, such as pricing

«  Efficacy, safety, Gol. *  identily target geograptty chains
Targot theragy and and markot guicelines

w

Cost of standard of care
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© Lingua'rpg_t'i‘cf
NLP Text Mining Approaches for HEOR

= The availability of increasing amount of data on patients, prescriptions, markets, and scientific literature combined with the
wider use of comparative effectiveness make traditional keyword based search techniques ineffectual

= Linguamatics NLP provides the starting point for efficiently performing evidence based systematic reviews over very large
sets of scientific literature, mining textual data te filter and extract according to different factors. For example:

- People, patients, cohort size, demographics, geographical location
- Disease and related topics

» Such as disease/condition, medication/treatment

» Disease severity and comorbidity

» Genetic information RUATARESS
- Categorization of HEOR and currency amounts

» Using thesauri of pre-defined healthcare outcome terms

» Pattern- & Rule-based approaches for currency and cost information

_m information e.q. title, date and type

Does 1t contribute 1o more
efficient use of resources?

gt © Ungaaticn 25* itwrwsns Comeivaten DD :'HOVI A

e Linguamatics

Client use cases for NLP transformation to actionable RWE
Rapid systematic comprehensive extraction of knowledge from streams of unstructured text

+ Top 10 Pharma: Evidence literature landscape for prostate cancer

+ Top 10 Pharma: Evidence Landscape from Literature for Drug Economics in LatAm
« Top 10 Pharma: An NLP Insights Hub for influenza in China

* Novo Nordisk: Using NLP to Generate Actionable Insights from Real World Data

« Janssen: RWD for Patient Reported Outcomes from Customer Call Feeds

« Top 10 Pharma: NLP and Machine Learning for Novel Claims for OTC drugs

« Large mid-West Health System; Evaluation of heart failure device performance

Ceopigt B Unpareien J3Y Miwvaite Cusfcator: DYTENNAL ‘\J'Qle




Case Studies:

Case studies were explained by Her assistant, and it was demonstrated even. Their software

consists of one type of platform.

Novo Nordisk: Using NLP to generate actionable

insights from real world data

Situation

o Linguamatics

Results

pattems from disparate RWD sources

Sources included medical information requests, MSL notes,
sclentific literature, conference abstracts, news and social media

Manual scanning and extraction processes are labor intensive and
Inefficient

Solution

* Novo Noedisk wanted an automated, scalable, and cloud-based
solution
* Linguamatics NLP used to extract key information from all key sources

. visualized in Tableau dashboards, and the workfiow
in AWS for automation and global access

(Y S~

Comprgt © Ungpmaticn 031 ittt Comitcaten: (TR

Medical Affairs: Oral Semaglutide Insights

Novo Nordisk wanted to identify healthcare market trends and detect « Tha Linguamatics NLP data extraction workflow replaced the

need for manual scanning of RWD and other sources

With the now system, Novo Nordisk has reduced manual work
by FTEs, reduced vendor spend, aut ted the pr of
genevating insights, and significantly broadened access to
these Insights across a global team

Insights

iIIQVIA
e Linguamatics

= Insights
€
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e
—
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Day — 4 (August 2nd, 2021)

First Session [Dr. Kashif Siddiqui, Parexel, Panchkula]

Dr. Kashif Siddiqui had conducted a session on Early product value assessment in HEOR

As there are few design challenges of the existing Al system, to build a new design we have few goals

like design should be flexible, modular, confidential & scalable. He has described HEOR Goals,
definition of HEOR, various optimize product value, etc.

At last, he stated some research challenges for security and privacy.

Product life cycle

clinical studies and chemistry,

Submission of data for regulatory y
manufacturing and controls review to demonstrate product {
{CMC) development to support safety, efficacy and quality for its

clinical trials proposed indication. l

A A |
Pre-clinical 5 Phase1 Phase 2 Phase3 % Regulatory %, Market access % Market '

studies studles ' 4 studies studies ¢ submissions ¢ submissions &

L T Y ]\ )\ | 'H'
Discovery & I S g
Development Regulatory Commercializati |

research review and on and ‘
approval markatinn l

‘

Defining Health economics and outcomes research
(HEOR)

'
|
HEOR Is the process of ensunng hat all appropriate patients who would benefit from a treatment
get rmpkd and maintained nocess 1o the treatment with the right price and funding conditions
&

|
It helps healthcare decision (HC) makers—including clinicians, govemments, payers, health ministnes
potients—io adequately compare and chooss among the avallable ophons

[
HEOR strategy is about anticipating how HC decision makers will evaluate a product and developing
support for thal evakation
» To develop positioning and a value proposition 10 maximiss value

|
« To tallor and plan evidence genaration 10 support the value proposition
= To detorming the tevenus oplimising pei

poce Ul
+ To present data In the right way for the right payers at the right tirme !
So that we achieve or price and access goals

v v v v v

parexel




HEOR goals can be expressed simply ...

Revenue optimising price

Without reimbursement

conditions or funding

restrictions

indication

As fast as possible

Access to the full licensed

Various services are provided to optimize product value
and return on investment

Glabal value dossiers. AMCP
HTA submissions, managed enlry US
Negotiation supp
IMPLEMENTATION

bal pricing and
vaiue proposiiorn
STRATEGY

v

value

r L

Literature ra
L and bur

stuciie

POTENTIAL VALUE
Evaluation of commercial potential and
2arly ateg
) Pricir « 1N Ke £ piar
A ~ STRATEGIC PLANNING
Optimize e

meta-analyse

mets
fen of lliness

EVIDENCE GENERATION

HEOR strategy needs to answer some critical questions

m
v v v v v

) What is the
expected licensed
Indication?

? What alternative
reatments ars
available?

Y In which setling of
cara?

) What is the unmet
noed?

What is the
(patient) benedit of
acdressing that
noed?

How well does this
treatment addrass
the unmet need?
What value does
this deliver?

~

~

-

) What evidence will
payers requite to
supporl their
decision making?

~

Vhat are the
consequences of
gaps or
weaknesses In
evidence?

~

What aliernative
sources of
evidence are

> Who are the critical
stakeholders who
will make
decislons on price
and access?

v

What avaluation
approaches do
they use?

What is the
peulered price
cotnpast nbor?

-

avaliable?

|

parexel




Total three case studies sir has covered as shown below. Dr. Kashif Siddiqui has joined me on
LinkedIn as sir is very much interested in guiding students to take on projects related to HEOR
or Pharma.

Case study: Early Economic web application in oncology

» The cllent needs a rapid economic +» Develop an R/Shiny web applcation to « The client Is able 10 run a wide variety
assessment of cost effectiveness in run the statistical economic analyses, of cost effectveness analyses and test
sevoral oncological discase arcas with a simpde. usor-Triendly interface for assumplions In ditfierent discase acas
based on target product profiles the user to manipulate the data and and scenarlo analyses very quickly
« Lick of & fexibie, tast and adaptable produce the aconomic results using a single tool
early stage economic calcutator = The platform can swich between * The platform can be run locally or can
Incorporating all required options for different disease areas by compiling 2 be made reachable through the
a@vmﬂsmtsscalcoonomc simpie worksheet Including all the Internet with socure access

necessary information for the model management

* How can a health economic model be
fiexible and adaptable o a wide variety

of disesse areas and dala shoclhures
while being fast, user-friendly and .
accurate?
\ ’ /’ Yo prrn e A

a Outar advus miny

BN Svmmapentnny parexel

Case study: Early Economic web application in oncology

*  Takywd niamaoes
W N6 reaam
Dreasrtatong e
D cusdymied, 1o
oter ! ptecind
OLTes of
vl ol o Joe

parexel




Case study: Early Economic web application in oncology

Bayesian networks predictive modelling: machine

Complox colermnsic
ad pratiabe stz
SOnsvy arayses
can b perisemsa
Qackdy rotomeg

*  Onc. 38 aavay
fyodhod avilyies

< pmonsaliste
analgas IncliTng
vauaat
PO

parexel

learning approach for individualized risk prediction

Situation and cllent chalienge &

« Tha clant's prodec’ wams an srrrsancEweapy g in
rRGG
Trinds wurn charscierund by helamogenies imalrenst
rEEpOma

* The ciond s irfermlesd in dovoopiog o
TursinsDed” rea predoion model 1o idenlity susets
of potants who respond Lol ler ko Sy

Client and gecgraphy

« Lawpga Pharea cormpanty
+ Oneoegy = Techocs! oxpiet se m mnchas rmng anc
-« FUs disiians (agirise

« lrvovadivn approach

Parexs! approach 2

*  Apply 2 novel sk pradiction tocx 1) undenstana
VANA0N IN PANEN rESCOnaS 10 IMTIUNOIerapy N
mRCC

Predciec OF. ab cauze AbS and teameant
ralatos ALS Dasec ON padent Charatlenyis
Assounon modal poriocsancs uning logisbe
regresson

* MUk wuees (MGKCC wic Heerg) Liverss hors
(hemogiobe siburein) aed pesliviennce sistaes wory

v peognontic Rur s clivg O, wilh) kesi pullew

nempensars aving bagh £0 S0 M scorim wod hoothy

Example ol key output
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An early NMA predictive tool to assist the client in better
planning a Phase lll Trial

*  Parexel support inciuded comparator identification, data synthesis, and strateglic advice

Shuation & Chent Challenga Parsxsl Koy Valus

Our clients was Interested in « Global Blophama company + Disease area expertise

* the key insights on the choice of right comparator for n * RRMS
PH.li trial In RRMS

» Predicting the NMA results vs other interventions already

« Flmability to respond o
* US, Germany, Canada frequently changing
strategy/timsiines

Resutty
eetot dw &1 bows e A R A w0

Parcaed Approach

1. An earty NMA visualization platform was developed
using visual basic for application in MS axcel

2. Provious extensive experience In multiple sclerosis
was combined with up-to-date focused literature
searching o develop the input for the NMA model

Resutts & mpect

* NMA prediction model provided the fiexibitily lo chose
different comparators and assess the reatment efect of a
new intervention

+ Follow on engagements such as R-Shiny NMA tool

S ODEEmITIEEmTe
Lty NWA ploctey

Skill to be noted: Total research based valuable content along with proofs, tables, flow,
pictures and so on.

Second Session [Dr. Santosh Tiwari, Novartis Healthcare Private Limited]

Dr. Santosh Tiwari has conducted a session on Transforming HEOR in the Era of Artificial
Intelligence.

Applications of Al in HEOR

Burden of g;gp:::';ﬁ:c:; Patient-reported E:S:m‘:!:::s. Economic
iliness use outcomes research Evaluations
Natural language o 4 4t
processing
Text mining ++ et
Machine learning s +++ ++ e
Deep learning +4+4 +4+4

v o appicabiiity] o0 = high sppicalaity

Bowree: =uoda Mot el Y




ACTICS: Leveraging Al to deliver end-to-end commercial success for life science

« ACTICS - Leverages proprietary Al and machine learning
technologies to address critical challenges across the
product life cycle and improve patient outcomes

« Ithelps to

~ Create informed strategies from early in development
to launch with speed and certainty

— Inform healthcare and clinical decision-making at
launch and accelerate access for patients

- Improve patient outcomes and identify opportunities to
lower total cost of care

~ Generate regulatory-grade evidence to quantify the
economic and clinical value of healthcare interventions
to payers, providers, and patients

Source:

Confluence of HEOR and Al will lead to Precision HEOR.

Challenges and the way forward

Challenges Way Forward

« Resistance to change: HCPs « Change their mindsets: not intended to
independently make treatment decisions replace them, they just try to complement
using their own clinical judgment rather than the decision-making process
protocols Al-based applications

+ Resistance to uncertain returns: It should * Manage their expectations: raise
be viewed from an experimental and awareness of the risks and benefits of
research side adopting the Al-related tools

« Resistance to face new challenges related * Motivate and equip: Provide relevant
with privacy and deal with many players, resources that enables them to remove
technologies and data sources the barriers and embrace the technology

Third Session [Dr. M. Karthikeyan, NCL, Pune]

Dr. M. Karthikeyan has delivered a session on Al for drug design which can help in making
personalised medicine. Dr. M. Karthikeyan has shared one of the research papers on “The role
of Artificial Intelligence in achieving the sustainable development goals. Sir has emphasised
more on multidisciplinary skills and how integration of one subject with other results in the
fruitful combinations. As shown in the below example explained by him,




Conventional & Allied Subjects

-IN SCIENCE

BIOPHYSICIST

PLATYSCI-IST

] A - 6 A & o

Industry 4.0

Today Job Requirement
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Multi-Pontentiality

A person with Multipotentiality “thrives on learning,
exploring, and mastering new skills.” As innovators
and problem solvers, the multi-passionate have the
need to discover anything and everything to satisfy
their curiosity.




Al in Drug Discovery

Target Selection and Validation
Compound Screening and Lead
Optimization

Preclinical studies

Clinical Trails

Targets related to specific
disease:

-Cellular and Genetic Target
evaluation 5
Genomic and proteomic analysis
Bioinformatics predictions

Hit identification, Combinatorial
chemistry, HTS and VS

Structure Activity and insilico
studies

Cellular

§
Model Drug Properties for the
disease of interest

Design Molecules to meet the Drug
Properties

Algorithms and molecular
modelling

NCE for disease of Interest
Chemical Data
Unstructured / Structured Data

NLP, Data Mining, Molecular
Mining

functional tests . AR
Pharma i

Drug discovery in the age of Al

"Artificial intelligence and machine leaming allow us
1o construct computational models that learn from
known information about a target protein and infer
the features required for a corresponding drug”

Own Product:

Email Processing Robot (patented!)

Drugs, Targets

Motecular Docking (CPU/
GPU)

- 5 -:' Molecular Dynamics
) QSAR, QSPR & QSTR

Virtual Library, Text Mining

Platform
EMM\., - . .
. X 2 «—=|  Anificial Intelligence
o > .
Drug Discovery y
e Al
“1HIV, Aspirin” (Input) Oy_OH
Layeed 0, *Name 2 Structure (2D) 0. (o]
) +20t0 30 \f
ctghor
sTarget 1D (Protein) ?
*Available in PDB (Download)
g)) \ vailable in




Day — 5 (August 2nd, 2021)

First Session [Dr. Ashutosh Kumar, NIPER Kolkata]

This session was full of tools and technologies used for Artificial Intelligence and an
introduction about various programming languages used for AlI/ML.

As a computer engineer, we must be having a question that how this AlI/ML is useful in Pharma
industries? But Dr. Ashutosh has given an abstract vision towards it.

Al/ML in Pharma Sector:

* It is one of the top technologies for the future of
pharmacy. Pharma industries has been developing cure &
treatment for centuries in traditional way.

* But increase in Al are been helpful in the drug designs,
manufacture & clinical trials.

Pharmaceutical market of Al:

s 1 1 |

= > =e
e

Kalyane, Dnyaneshwar, ot al “Chapte 3—Artificial ineligence in D ph al sacton wene and
future prospect ™ (20203 73-107.

Skill to be noted: delivered lecture without taking help of any PPT or Video, continuously for
3 hours!

Second Session [Mr. Varun Upadhyay, National Project Coordinator, Arts of
Living, Bengaluru]

This session was completely non-technical. Ma’am has trained us with the in-depth

knowledge of getting stress free. Also, taught various types of Yoga steps for doing at a
working place. It was a really happy ending :) to the five days’ workshop.
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S.P.B. Patel Engineering College

TYPE: SHORT COURSE

THEMATIC AREA: PEOPLE MANAGEMENT & ORGANIZATION
DURATION: 3 DAYS

Expert Name: Dr. Sumit Shah

Number of Participants: 90

Date: 6-7 July 2020

Introduction:

At S.P.B. Patel Engineering College, a dynamic three-day short course on "People Management &
Organization" unfolds, focusing on the transformative power of purpose-driven leadership. Over
the course of immersive lectures, interactive discussions, and practical exercises, participants delve
into the intricacies of leading with purpose, aiming to inspire, motivate, and align teams towards
collective success.

Structured around three core themes, each day offers a deep dive into essential aspects of purpose-
driven leadership. Day 1 delves into "Defining and Differentiating Purpose," emphasizing the
crucial role of clarity and direction in leadership. Day 2 explores "Purpose and Others," shedding
light on the significance of aligning personal and organizational goals with a higher purpose.
Finally, Day 3 focuses on "Purpose and Strategy," guiding participants on aligning actions and
empowering teams to drive towards a shared vision.

STRUCTURE OF THE COURSE:

The course is structured over a 3-day program including 3 immersive and interactive lectures,
discussions, and exercises

Scheduling:
Day 1. Defining and differentiating purpose

Day 2. Purpose and Others
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Day 3. Purpose and Strategy

Day 1. Defining and differentiating purpose

As a leader, it’s important to have a clear sense of purpose and direction. When you lead with
purpose, you inspire and motivate your team to achieve their goals and work towards a common
objective. Purposeful leadership creates a positive work environment that fosters collaboration,
innovation, and creativity. In this article, we’ll explore the importance of leading with purpose
and provide tips on how to motivate your team to achieve success.

Purpose-driven leadership is a powerful lever of success. It helps organizations achieve their
goals and can inspire people to do their best work. It creates a sense of shared purpose. It bridges
the gap between individual and organizational values. It is the single most important factor
determining if people are engaged with work. It drives people to do what they do, day in day
out.

Benefits of Purpose-Driven Leadership Training

There are many benefits to bringing purpose-driven leadership into your workplace, such as:

— Greater awareness of leadership influence: Whether positive or negative, understanding
how our leadership influence impacts those we lead will make positive room for continuous
improvement, team engagement, and employee retention.

— Learn through activities and discussion with leaders from other organizations: Every
organization has their own challenges to work through. This course allows you to connect
with leaders in other organizations, learn together, and discuss solutions to common
challenges.

— Gain practical tools to develop stronger leadership skills: This program equips each
participant with leadership tools that promote stronger influence, continuous improvement,
and on going leadership skills that will positively impact your own leadership journey, your
teams effectiveness, and your overall work culture.

Day 2. Purpose and Others

In today's fast-paced and competitive world, it's more important than ever to lead with purpose.
Purpose-driven leaders are those who are driven by a sense of purpose and who align their
personal and organizational goals with a higher purpose. These leaders are able to inspire their
teams to achieve great things, create a positive impact on society, and ultimately achieve long-
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term success. In this article, we will explore why leading with purpose is essential and how you
can become a purpose-driven leader.

Why Leading with Purpose is Essential

Provides Meaning and Fulfillment

Leading with purpose provides meaning and fulfillment to both leaders and their teams.
When leaders and teams are working towards a higher purpose, they are more likely to feel
a sense of satisfaction and fulfillment in their work. This not only leads to a more positive
work environment but also increased productivity and overall success.

Creates a Stronger Connection with Customers and Stakeholders

Leading with purpose also creates a stronger connection with customers and stakeholders.
When a company has a clear sense of purpose, it is easier to communicate the company's
values and mission to others. This creates a more loyal customer base and helps attract new
customers who are aligned with the company's values.

Drives Long-term Success

Leaders who lead with purpose are also more likely to achieve long-term success. Purpose-
driven leaders are able to create a culture of excellence where employees feel empowered
and motivated to achieve their best. This leads to increased productivity, better retention
rates, and ultimately higher profits.

Day 3. Purpose and Strategy

Leading with purpose is about having a clear understanding of your values, beliefs, and goals as
a leader. It’s about aligning your personal and professional goals to create a shared vision for
your team. Purpose-driven leaders inspire their teams by demonstrating passion, commitment,
and authenticity. They lead by example and empower their team members to take ownership of
their work.

How to Become a Purpose-Driven Leader

Define Your Purpose

The first step in becoming a purpose-driven leader is to define your purpose. What drives
you? What are your values and beliefs? Once you have a clear sense of your purpose, you
can align your goals and actions with your higher purpose.
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—  Communicate Your Purpose
Once you have defined your purpose, it's important to communicate it to your team. This
creates a sense of alignment and motivation towards a common goal. Be sure to
communicate your purpose in a clear and concise manner that resonates with your team

—  Align Your Actions with Your Purpose
As a purpose-driven leader, it's important to align your actions with your purpose. This
means making decisions that are in line with your values and beliefs. It also means creating
a culture of excellence where your team feels supported and motivated to achieve their best.

—  Empower Your Team
A purpose-driven leader empowers their team. This means giving your team the resources
they need to succeed and providing them with opportunities to grow and develop. It also
means creating a safe and supportive work environment where your team feels comfortable
taking risks and trying new things.

—  Measure Your Impact
Finally, it's important to measure your impact. Set goals and metrics that align with your
purpose and track your progress towards those goals. This will help you stay focused on
your purpose and ensure that you are making a positive impact on society.

How to identify your leadership purpose

Identifying your leadership purpose starts with reflecting on your values, beliefs, strengths, and
passions. Ask yourself questions like: What motivates me? What do I stand for? What impact do
I want to have on my team or organization? Once you have a clear understanding of your
leadership purpose, you can use that as a guide when setting goals, making decisions, and
communicating with your team.

Ways to inspire purpose in your team

Inspiring purpose in your team starts with creating a shared vision that aligns with the values and
goals of each individual member. Encourage open communication and collaboration so that
everyone feels heard and valued. Provide opportunities for professional development so that team
members can grow both personally and professionally. Celebrate successes along the way to keep
morale high and motivation strong.

The role of feedback in leading with purpose

Feedback is essential for leading with purpose because it helps you understand how well you’'re
aligning your actions with your values and goals as a leader. Solicit feedback from your team
members on a regular basis to understand what’s working well and what could be improved. Use
that feedback to adjust your approach and stay aligned with your leadership purpose.
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Identification of team’s purpose and aligning it with organization’s goals:
+ Identification: Team’s Purpose

First, it’s important to understand what drives your team members. What are their passions
and goals? What do they hope to achieve in their careers? By identifying these individual
purposes, you can work towards aligning them with the overall purpose of your organization.

#+ Defining Organization’s Goals

Next, it’s crucial to define the goals of your organization. What is the mission statement?
What are the values and objectives that drive your company forward? By clearly defining
these goals, you can create a sense of direction and purpose for your team.

#+ Aligning Individual Purpose with Organizational Goals

Once you have a clear understanding of both individual purpose and organizational goals,
it’s time to align them. This means finding ways to connect each team member’s personal
motivations with the overall mission of the company. This can be done through setting
specific targets and creating a culture that values individual growth while working towards
shared goals.

#+ Creating a Culture of Purpose

To truly motivate your team, it’s important to establish a culture that values purpose-driven
work. This means recognizing and celebrating individual contributions towards shared goals.
It also means fostering an environment where continuous learning and development are
encouraged.

+ Providing Opportunities for Growth

Finally, providing growth opportunities is essential in motivating your team towards success.
This can be done through training programs, mentorship opportunities, and career
advancement paths. When employees feel valued and supported in their personal growth,
they are more likely to feel motivated and committed to achieving organizational success.

Strategy:
Strategies for communicating purpose effectively to motivate and inspire team:
Know Your Purpose

Before you can effectively communicate your purpose to your team, you need to have a clear
understanding of what it is yourself. Take the time to reflect on why you do what you do and
how it ties into the overall goals and values of your organization.
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Be Authentic

When communicating your purpose to your team, it’s important to be authentic and genuine.
Your team will be able to tell if you’re not truly invested in the purpose you’re trying to convey,
so make sure that you believe in what you’re saying.

Use Storytelling

One of the most effective ways to communicate your purpose is through storytelling. Share stories
about how your organization has made a difference in people’s lives or how your team has
overcome challenges in pursuit of a common goal. These stories will help bring your purpose to
life and make it more relatable for your team.

Connect with Individual Motivations

Understand that each member of your team may be motivated by different things. Take the time
to get to know each person individually and find out what drives them. Then, tie their individual
motivations into the larger purpose of the organization.

Provide Clear Direction

Once you’ve communicated your purpose, provide clear direction on how each member of the
team can contribute towards achieving that purpose. Set specific goals and expectations so that
everyone knows exactly what they need to do in order to help move the organization forward.

Celebrate Successes

Finally, remember to celebrate successes along the way. Recognize when members of your team
go above and beyond in pursuit of the organization’s purpose, and publicly acknowledge their
contributions. This will help build morale and motivate others on the team to strive for excellence
as well.

The role of leading by example in achieving success through purpose-driven leadership
The Importance of Purpose-Driven Leadership

Purpose-driven leadership is a mindset that prioritizes the greater good over personal gain. It
entails leading with a clear sense of purpose and aligning all team members toward achieving a
common goal. Purpose-driven leaders inspire their teams to work together towards a shared
vision, resulting in increased motivation, engagement, and productivity.

Leading by Example: What It Means

Leading by example is a fundamental aspect of purpose-driven leadership. It involves modeling
the behaviors and values that you want your team members to adopt. By setting an example, you
demonstrate your commitment to the team’s goals, build trust and credibility, and motivate your
team to follow your lead.
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The Benefits of Leading by Example

When leaders lead by example, they inspire their team members to do the same. This fosters a
culture of accountability and responsibility where everyone takes ownership of their work.
Additionally, leading by example can help build trust among team members, increase
collaboration, and create a positive work environment.

Tips for Leading with Purpose

To lead with purpose effectively, start by defining your mission statement or vision for your
team’s success. Communicate this vision clearly to your team members and ensure that it aligns
with their individual goals and interests. Additionally, practice active listening to understand each
team member’s strengths and weaknesses so that you can assign tasks accordingly.

Remember always to lead by example. Hold yourself accountable for meeting deadlines,
following through on commitments, and demonstrating the values you expect from your team
members.

Finally, celebrate small wins along the way to keep morale high and motivation levels up. A
positive work environment will encourage continued effort toward achieving shared goals.

The importance of ongoing evaluation and adjustment to ensure that your leadership remains
focused on purpose

Constant evaluation and adjustment

As aleader, it’s important to consistently evaluate and adjust your approach to ensure that you’re
staying focused on your purpose. This means regularly assessing your team’s progress, identifying
areas for improvement, and making necessary changes to help everyone stay on track.

Staying true to your purpose

One of the key ways to motivate your team is by staying true to your purpose. When everyone
understands the overarching goals and mission of the organization, they’re more likely to feel
motivated and inspired to work towards those goals.

Communicating effectively

Effective communication is another critical component of motivating a team towards success.
This means being transparent about goals, expectations, and progress, as well as actively listening
to feedback from team members. By creating an environment where open communication is
encouraged, leaders can foster a sense of trust and collaboration among their team.

Nurturing a positive culture

A positive company culture can also go a long way in motivating a team towards success. Leaders
should prioritize creating an inclusive environment where everyone feels valued and supported.
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This means investing in employee development programs, recognizing achievements, and
fostering a sense of community within the organization.

Leading by example

Finally, one of the most effective ways to motivate a team is by leading by example. When leaders
model the behavior they expect from their team members — such as hard work, dedication, and
accountability — it sets the tone for the entire organization. By embodying these qualities
themselves, leaders can inspire their teams to do the same.

Conclusion and call-to-action for leaders to embrace purpose-driven leadership.
Embrace Purpose-Driven Leadership

Leaders must embrace purpose-driven leadership if they want to motivate their team and achieve
success. This means defining and communicating a clear purpose that aligns with the company’s
values and inspires employees. Purpose-driven leadership involves leading with empathy,
collaborating with others, and prioritizing the well-being of employees.

Prioritize Employee Well-being

To lead with purpose, leaders must prioritize employee well-being. This means creating a work
environment that fosters a sense of community, encourages work-life balance, and provides
opportunities for personal growth. Leaders should also listen to their employees’ concerns and
address them 1n a timely manner.

Foster Collaboration

Collaboration is essential for achieving success in any organization. Leaders should create an
environment that fosters collaboration by encouraging open communication, setting clear goals,
and recognizing the contributions of each team member. This not only leads to better outcomes
but also promotes a sense of community within the organization.

Lead With Empathy

Empathy is essential for effective leadership. Leaders who can put themselves in their employees’
shoes are better able to understand their needs and motivations. This allows them to make more
informed decisions that benefit both the organization and its employees.

Communicate Clearly

Communication is key when it comes to motivating your team and achieving success. Leaders
should communicate their vision clearly and often to ensure that everyone is on the same page.
They should also encourage open communication among team members to promote
collaboration and problem-solving.




