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2. Computational Neuroscience Pathway to AI

Agenda

1. Challenge  

3. How it works ? 

4.Way Forward 

https://www.capgemini.com/optimize-your-business-and-it-operations
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Some Insurance Contracts – Long Term
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Medical Exam 
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Some Insurance Contracts – Long Term

Depending on 
Type of 
underwriting 
Medical Exam 

Life Insurance: Underwriting assumption at the time of ‘policy bind’ are not revisited with insured
Long Term Care : Underwriting assumption and insured health disparity because of DALY
Health Insurance: Underwriting parameters / characteristics monitoring, and controls are essentials
Supplemental: Behavioural health , Mental Health Impact

Can AI –ML Help in Controls, Monitoring and Next Generation Underwriting?

DALY
Medical Exam ? 
Depending on 
Type of 
underwriting  



6AI Enabled Life & Health Insurance Underwriting |June  2021 | © Capgemini 2020. All rights reserved   |

Ref: Leading Ten Level 3 causes of global age-specific DALYs

Ref: Lancet : Volume 388, Issue 10053, 8–14 October 2016, Pages 1603-1658 

https://www.sciencedirect.com/science/journal/01406736/388/10053
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Ref: Global, regional, and national disability-adjusted life-years (DALYs) 
for 315 diseases and injuries and health adjusted life expectancy (HALE)

Ref: Lancet : Volume 388, Issue 10053, 8–14 October 2016, Pages 1603-1658 

https://www.sciencedirect.com/science/journal/01406736/388/10053
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A 30 sec video clip of Applicant *

Future Additional Information

• Age

• Gender

• Coverage

• Declarations

INSURANCE APPLICATION

Current Process

Next Generation Underwriting – Augmentation with Facial Score 

Underwriting Rules Engine

UNDERWRITING

Medical Examinations

Medical History 
(APS, eHR, MIB)

Facial Analysis & Risk Assessment Solution

• Vital Signs Detected

• Average Heart Rate (BPM) 

• Visual Symptoms Detected

• Risk Score & Risk Category

• Medical Tests Recommended
Active Risk 

Interventions
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Machine Learning and Insurance 

Machine 
Learning

Probability 
and 

Statistics

Actuaries

MCTS
NN, 
DNN

2020

2020

RNN, 
CNN

SDR

GAN
MCTS

HOG



Facial Features Correlations to Probable Health Conditions 
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How technology advancement in AI-ML help
Foundational Concepts – Computational Neuroscience Pathway to AI……..
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How technology advancement in AI-ML help
Foundational Concepts – Computational Neuroscience Pathway to AI……..

Predictive State

Knowledge Graph
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How This Works
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The Fundamentals - Facial Analysis (Representative)

What can the human face say about the health of an individual

Visual Symptoms Probable Conditions

Facial Morphology – Abnormal

Characteristics

▪ Down syndrome

▪ Acromegaly

▪ Craniofacial deformations

▪ Fetal alcohol exposure

▪ Cornelia de Lange syndrome

▪ Cushing’s Syndrome

Facial asymmetry ▪ Facial paralysis

Abnormal skin color ▪ Bronchial asthma

Yellowish face or eye color ▪ Hepatitis (Jaundice)

Abnormal Eye Movement

Or

Disturbances in Facial Expressions

▪ ADHD

▪ Dyslexia

▪ Parkinson

▪ Autism

▪ Schizophrenia

Abnormal Muscular Response ▪ Bell’s palsy and facial paralysis

Abnormal Head Pose ▪ Pain
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Market Trend in Life and Health Insurance 

https://www.rgare.com/knowledge-center/media/research/rga-global-life-and-health-underwriting-survey-entering-the-new-normal

“Shift from Fully Underwritten to Accelerated 
Underwriting “

RGA Global Life and Health Underwriting Survey - 2020
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Reduce Cost Active Risk 
Management

NextGen Business 
Model

Benefits

Enhance Customer
Experience

Reduce cost of fully 

underwritten policies by 

automating the derivation of 

key underwriting metrics

Enhance customer 

experience by using simpler 

questions and faster 

processing. improve efficiency 

of the medical underwriting 

process 

Build the foundations of the 

next generation Business 

Model and Next 

Generation Underwrting

Provide an effective means to 

transition from Passive to 

Active Risk Management 

for the insured population
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• Biosensor inputs based vital signs  

Biosensors * (Work in Progress )

• Heart Rate 
• Abnormal eye movement 

• Disturbances in facial expressions indicative of ADHD, 
Parkinson's etc. 

✓ Video Based Analysis

• Integration with existing UW systems
• HIPPA and GDPR compliance 

✓ Integration & Compliance 

• Cough Sound Analysis , 
• Sentiment Analysis to detect signs of depression 

✓ Audio Based Analysis

• Gender 
• Jaundice/Hepatitis 

• Facial Paralysis/Palsy 
• Down’s Syndrome

✓ Image Based Analysis

The way forward

AI-ML Enabled Next Gen Solutions

Academic research ---in Uni
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Capgemini is a global leader in consulting, digital transformation, technology and
engineering services. The Group is at the forefront of innovation to address the
entire breadth of clients’ opportunities in the evolving world of cloud, digital and
platforms. Building on its strong 50-year+ heritage and deep industry-specific
expertise, Capgemini enables organizations to realize their business ambitions
through an array of services from strategy to operations. Capgemini is driven by the
conviction that the business value of technology comes from and through people.
Today, it is a multicultural company of 270,000 team members in almost 50
countries. With Altran, the Group reported 2019 combined revenues of €17billion.

About Capgemini

Visit us at

www.capgemini.com

This presentation contains information that may be privileged or confidential 
and is the property of the Capgemini Group.

Copyright © 2020 Capgemini. All rights reserved.

Shrinivas SHIKHARE
(Shrinivas.shikhare@capgemini.com)

Director – Transformation Consulting
Financial Services – Insurance, UK 

http://www.linkedin.com/company/capgemini
http://www.slideshare.net/capgemini
http://www.twitter.com/capgemini
http://www.youtube.com/capgeminimedia
http://www.facebook.com/capgemini
http://www.capgemini.com/about/how-we-work/the-collaborative-business-experiencetm
http://www.capgemini.com/about/how-we-work/rightshorer

