Al-Driven Claims Analytics
Machine Learning Meets Insurance Claims
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DENIS KESSLER
Chairman & CEO, SCOR

Denis Kessler, a French citizen, is a graduate of HEC business school
(Ecole des Hautes Etudes Commerciales), holds a PhD in economics

and advanced degrees in economics and social sciences, and is a Fellow
of the French Institute of Actuaries.

He was Chairman of the Fédération Francaise des Sociétés d'Assurance
(FFSA), Senior Executive Vice-President and member of the Executive
Committee of the AXA Group and Executive Vice-President of MEDEF
(Mouvement des Entreprises de France). He joined SCOR as Chairman
and Chief Executive Officer on 4 November 2002. In January 2016,

he was elected to join the Academy of Moral and Political Sciences

of the Institut de France.

ARTIFICIAL INTELLIGENCE: A BURGEONING
FIELD OF RESEARCH WHICH HAS TAKEN US
INTO A NEW MACHINE AGE
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John Hancock 'reinventing' life
insurance to get people
healthier, living longer: CEO

* CEO Marianne Harrison says John Hancock is "reinventing" the traditional life
insurance model by only offering data-driven, interactive policies.

* The idea is to track fitness and health data through wearable devices and
smartphones and reward policyholders for the steps they take.

* The company offers incentives to encourage people to live healthier, longer lives.

Michelle Fox | @MFoxCNBC
Published 3:54 PM ET Wed, 19 Sept 2018
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AIDA Team’s Past Track Record
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AIDA SMART-CLAIMS:
Insurance Claims Straight Through Processing (STP)

(AiDA
Al Driven Analytics



AIDA SMART-CLAIMS System

AIDA Intelligent Info Extraction Engine Client Info, Policy,
CLAIM ; :
Hospital, ICD Code, Bill
RECORDS

Amount, Policy

E.xtracted Claim Exclusions, Claim Notes,
Line tems ~—>  Records + Surgical Codes
and Link to Line Items

Claim ‘l’

Extended Claims

AIDA Machine Learning Engine Record with
. . . ) Payable Line Items
AIDA ICD Code Mining Engine Claims
Worksheet for
Extended Decision Model Assessor

Basic Decision Model

v Accept (Semantically Linkgd ICD Codes Review
v Decline — and Exclusions) AIDA Outlier Engine
v Partial Pay v' Net Amount
v' Payable Items Unusual, Potentially
v’ Explanation for Decline — : «©— Suspicious Claims
Claims
Reasons

Data
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AIDA — Machine Learning Innovations
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AIDA Intelligent Information Extraction

CHECK CHECK #3
CHECK #2 Model For
#1 OCR INVOICE
DPI Recognition &
Levels Quality PROCESSABLE

Score Pages

‘ Manual Processing / Data Entry
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|  success




Invoice 119

Invoice Page - o A T
_ o No Description Price Quantity Amount Change Type

Tl Keluawr 03 Jan 2018 12:50:00 T A Toh Lahir © 27 Jan 1977
Tanggel Kode Katorargan i Jumiah —

Accommodation
03Jan2018 99007010  Cuci Rambut/ Halr Wash & Blow Short 1 70,000
03Jan 2018 99007005 Condtioner 1 7,500

Bed Charges SubTotal: TN Y. - e 1 Cud Rambut/ Hair Wash & Blow Short 20000 Others v
02Jan 2018 11001007 Room Charge: VIP 1 2,000,000

SubTotsl : 2,000,000

Consumables
02 Jan 2018 0202030007 Ecoflac Mix { 16401 ) - B Braun 1 10725 - 19 1 Conditioner 7500 Otrers v
02 Jan 2018 0202020018 intrafix SafeSet NF (4063004) - B Braun 1 0,060
02Jan 2018 0204010020 Vasofix Safety 22G ( 4268091503 ) - B Brawn 1 64,350
02Jan 2018 0201020013 Tegaderm LV. 7x8.5 om ( 1633 ) - IM 1 17,160
02Jan 2018 0205010006 Neodis 18G x 1.1/2 inc ( NN1838 R ) Single Use - Terumo 2 5,148 . [:5., R s .y v
02Jan 2018 0206010007 Syringe 5 mL. Luer Lock Tip ( SSOSL ) - Terumo 2 12870 ¢ toom Charge: VIP 1 £000000 s
02Jan 2018 0206010002 Syringe With Noodie 10 ml, 21G x 1.1/2 ( 51002138 ) - Terumo 1 10,439
02Jan 2018 0202020018 Intrafix SafeSet NF (4063004) - B Braun 1 50,060
02Jan 2018 0208010002 Syringe With Neod 10 mi, 21G x 1,12 ( SS10L2138 ) - Terumo 1 10,439
02Jon 2018 0206010002 Syrings With Neodie 10 ml., 21G x 1.1/2( $$10L2138 ) - Terumo 1 10,439 - 19 1 Ecoflac Mix ( 16401 ) - B Braun 1 10728 Others v
02Jen 2018 0208050015 Pastik Alkchol Swabs 2Pty - Metz 2 944
02 Jan 2018 CR06010003 Syrings 20 mL Luer Tip ( SS20€S ) - Terumo 1 18,161
02 Jon 2018 0208010006 Noodle 18G x 1.1/2 inc ( NN1232 R ) Single Use - Terumo 1 2574
02 Jon 2018 0206010006 Syringe 3 mi Luer Lock Tip ( SS03L ) - Terumo 1 5,140 = 116 . at: Cataor NE (4063003 - 6 £ <0020 - v
02Jon 2018 0206010004 Needie 23G x 1.14 inc ( NN2332 R ) Single Use - Terumo 2 §,148 v Intrafix SafeSes NF (4063004) - B Braun 1 50050 Others
02Jon2018 0208060015 Pastik Alkohol Swabs 2Py - Metz 2 (2
02 Jan 2018 0206010002 Syvinge With Neodle 10 mL, 210 x 1.1/2 ( S510L2138 ) - Terumo 4 a“ s
02 Jan 2018 0208050015 Pastik Alkohol Swabs 2Py - Metz 2 ¥y
02 Jan 2018 0206010005 Syringe 3 mL Luer Lock Tip ( SSOXL ) - Terumo 1 5,148 - 19 1 Vasofix Safety 22G ( 4268091503 ) - B Braun 1 64350 Others v
02Jan 2018 0205010004 Needle 23G x 1,14 inc ( NN2332 R ) Single Use - Terumo 1 2574
02 Jan 2018 0208010002 Syrings With Needls 10 mL, 21G x 1.1/2 ( SS10L2138 ) - Torumo 1 104"
02Jan 2018 0206010008 Syringe 3 ml Luer Lock Tip ( SSO0AL ) - Torumo 1 § +
02 Jon 2018 0208010006 Needle 18G x 1.1/2 Inc ( NN1838 R ) Single Use - Terume 1 2. - 110 3 . ) R P > v
02Jon 2018 0208020029 Giove Nird Bive Non Steril Free Powder S (TGNPF-S) - TG 4 4576 ' i

Modical
02 Jan 2018 0201030002 Micropore Tape 1 Inch x 10 Yrd Non Dis - 3M 1 b W
03 Jan 2018 0206010002 Syrings Wih Needts 10 mi, 21G x 1.1/2 ( 51002138 ) - Terumo 1 10,40
03Jan 2018 0206010005 Syringe 3 ml Luer Lock Ty ( SSOIL ) - Terumo 1 5,148 + 119 v Others v
03Jan 2018 C206010004 Needle 23G x 1.1/4 Inc ( NN2332 R ) Siagle Use - Terumo 1 2,574 )
03Jen 2018 C200050015 Pastik Alkohol Swabs 291y - Metz 3 1416 -

LIE A -y aay




AIDA — Machine Learning Innovations
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Deep Learning and Text Mining to Learn Contextual
Connections

Key Challenge
L ICD Codes and Exclusions are Not Semantically Linked
L ICD Codes are in Medical Terms (e.g. Obstetrics)
QO Exclusions are in Layman’s Terms (e.g. Maternity) AIDA Text

Mining Engine

AIDA Al-CLAIMS Text Mining Engine Automatically
Learns Contextual Connections from Text Data
» Connect Terms to ICD Codes

» Connect Terms to Exclusions
» Connect ICD Codes to Related ICD Codes
» Connect Exclusion Codes to ICD Codes




AIDA — Machine Learning Innovations

Deep Learning
ICD Code Mining
Sl
Health Claims

AIDA Claims
Decision
Modelling
Platform

AIDA

AIDA ML
Innovations

Novel Machine
Learning
Techniques /

Components
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AISA SMART-CLAIMS Claims Decision Engine

-

Claims

Data

Predicted Variables

1) Claims Approve /
Decline
2) Partial / Full
3) Payable Line Items
4) Claims Amount
5) Decline Reasons

J

Heterogeneous Data

AIDA

Sources

Claims Data
WITHOUT the
Decision

Data Preparation

AIDA Multi-Modal Prediction Engine

Feature
Selection

Features Extracted
Feature

Engineering

Key Features for
Predicting

Prediction on New

d Dat
and Unseen Data Machine

Learning

Validation and Testing

AIDA Predicted
Predictive Dre et ) —Based on
Model ecision ACTUAL
Decision

Model Accuracy

Private & Strictly Confidential
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Model Results

[ AIDA Smart Claims X Y [M Metrics report x W\ e = X
C | ® 52.221.254.156:8000/media/processes/1851/1851_result_metrics.html Q v é ® :
2 Apps PCL AIDADocs (@ WhatsApp & Procurement POC - Claim Productisation AIDA Tools & Softw- @B (3) AIDA at NVidia C [ AIDA Smart Claims [ InsuranceCo [ New AIDA Smart C
Settings -
Ground Truth Column: Machine Confidence: 0.2 Prediction Results:
Claim_Status v ' ' # APPROVED
- 00 o) 1.0
m ¢/ REJECTED ]
Positive:
APPROVED M Prediction Threshold: 0.5 Ground Truth:
“ APPROVED
Neaqative: 0.0 el 1.0
egative ¢ REJECTED
REJECTED v (05 |

Prediction Results P

SUM(Mschine Confidence): 3801.7965)

pPp_seq_no px_seq_no rider seq_no Claim_ID Claim_Status predictions

1 2 43 3 APPROVED APPROVED _ = N
1 1 16 1 APPROVED APPROVED _

6 2 112 4 APPROVED APPROVED _

2 2 57 1 APPROVED APPROVED _

6 2 64 2 APPROVED APPROVED _

2 2 57 3 APPROVED APPROVED _

1 2 38 2 APPROVED APPROVED _

1 2 36 2 APPROVED APPROVED )

1 2 1 1 APPROVED APPROVED _

q WhatsApp - Goo...

C, Metrics report - ...

P 3 Slides - PowerPo




STP Calculator

AIDA Smart Claims Metrics report x

(& ‘Q ® 52.221.254.156:8000/media/processes/2768/7de710fda12252556ec8b75dfe9f69a4_result_metrics.html 110% e D ﬁ Q_ Search N @ =

~
Summary Report Prediction Results Model Performance Straight Through Processing Prediction Reports

Straight Through Processing

STP Settings STP Results

Decision: STP Rate: 30.76 %
APPROVED

REJECTED Accuracy: 98.44 %
Machine Confidence ">": Cost$:  2351.49

0.0 — 1.0 Total amount of the false positive case
Claim Amount '<": |300 ‘ * Total number of claims: 3950

* Number of claims after STP: 1215
* Number of claims with correct prediction: 1196

Prediction Results

pp_seq_no px_seq_no rider Claim_ID payment Total_Bill_Amount Ground_Truth Prediction_Result Approved_Probability Rejected_Probability

1 1 1 1 49.38 49.38 APPROVED APPROVED 0.99931 0.00069 .

1 0 2 3 222.03 222.03 APPROVED APPROVED 0.99928 0.00072 ]

2 1 1 2 21.83 21.83 APPROVED APPROVED 0.99923 0.00077 O

2 1 1 18 17.34 17.34 APPROVED APPROVED 0.99917 0.00083 -]

2 1 1 19 233.42 233.42 APPROVED APPROVED 0.99916 0.00084 - ===




AIDA SMART-CLAIMS (Continuous Learning & Update)

AIDA Claims Processing

AIDA Claims Decision
Engine

AIDA Intelligent

Claims Data Information Extraction ——
Engine

First Level Engine for Claims Decisions

New AIDA Predictive Engine Machine Machine Claims
Claims for Claims Scoring Classification | Confidence % | Officer
A Review and
[ Decision
I XX1 Approved 91% Approved I
: XX2 Declined 100 % I step3
I
_ 0
I e Apftf°|" Sd t 68 % | Continuous Learning
[ artial Fayou Step 2 1 for Predictive Engine
: Step 1 |
I Connect to Claims 1
[ System for Human I
I Expert to Review, and I
i Make Decision |
I Second Level Engine Claims Processing :



Prudential/AIDA @ Singapore Fintech Festival 2017

-
)
PMNTIAL Always Listening. Always Understanding
Our Solutions Our Services Our Company Our People

J —_——— - VALVE STARY
'.'p': THAT OFFER
Our Com Press SCALABLE &
fFasT SOLUTION

« 2017

Insurance claims assessment in seconds soon a reality for Prudential
Singapore PRUshield policyholders “ we passed some data to the AIDA

team to analyse, ... we didn’t tell
them anything about the data but
they made sense out of it.

It made us realise we are sitting on
a goldmine of data ...,”

Insurer trialing an intelfigent machine leaming-based solution that simplifies claims assessment

SINGAPORE, 13 November 2017 - Prudential Singapore (Prudential) is leading a step change in the way insurance claims
are made with its trial of an industry-first, machine leaming-based solution that assesses claims in seconds

AIDA Private & Strictly Confidential 19
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Outlier Analysis for Health Claims
Key Risk Indicators:

v" Average and Total Number of Claims (Gender / Age / Race)
v Average and Total Claim Amount

v" Number of Surgeries

Average and Total Surgical Fee

Unusual Surgeries (specific to ICD Code / Diagnosis)
Re-Admission Patterns

Length of Stay

Number of Scans / Procedures

Average and Total Procedure Fee

Early Claims (with respect to policy inception date)
Unusual Early Claims (specific to ICD Code / Diagnosis)

X X < X < < XX

Unusual Procedures (specific to ICD Code / Diagnosis)
Customisable and Configurable



QOutlier for
Each Feature

Customized
Features per
Function

Monitoring
Functions

AIDA Outlier Detection and Claims Risk Scoring

AIDA Outlier Integration and Ranking Engine

AIDA Outlier Engine
(Five Outlier Algorithms : O1 — O5)

Specific Features for EACH Functional Monitoring Component



NUMBER OF CU

AIMS

TOTAL CLAIM AMOUNT

Outlier Feature

® Al ICD Codes @ Top 10 ICD Codes Based on No. Of Claims ©

Seamentation

® Al Segments @ By Gender-Age Band © b ® By Gender-Age-1ICD

o ® K29.7 @ A09.9 @ H269 @ A90.X @ C50.9 @ RS09 @ J40.X @ RS0.8 @ J)189 @ E14.9

TOTAL LENGTH OF STAY AVERAGE LENGTH OF STAY

NUMBER OF EARLY CLAIMS

® Top 10 ICD Codes Based on Avg Claim Amount

NUMBER O

ADMISSION

NUMBER O

ADMISSION

0.28




ID : 1000485

Age:

Occupation :

Number of Policies:

RISK FUNCTIONS
No. of Claims : 5
Total Claim Amount : 22K
Average Claim Amount : 4.4K
Total Length of Stay : 6.0
Average Length of Stay : 3.0

No. of Early Claims : 4

No. of Frequent Re-admission Same Code : 4

125
o 10
£
E
O 75
©
8 s
£
-,

Z

25

0

Distribution across Risk Functions

Distribution across Hospitals

PRK0002
Hospitals

Number of Claims

Number of Claims

Distribution across ICD Codes

H26.9

Distribution across Doctors

35073

Peripheral retinal degeneration : 5

ICD Codes

Doctors

ALE )




ID : 1000485
Age:

Occupation:
Number of Policies :

RISK FUNCTIONS
No. of Claims : 5
Total Claim Amount : 22K
Average Claim Amount : 44K
Total Length of Stay : 6.0

Average Length of Stay : 3.0

No. of Early Claims : 4

No. of Frequent Re-admission Same Code : 4

Number

(4]

25

Claim ID

16142097

16142097

16142097

16142097

16142097

16142097

16142097

16142097

16142097

Claim Date

2016-04-11

2016-04-11

2016-04-11

2016-04-11

2016-04-11

2016-04-11

2016-04-11

2016-04-11

2016-04-11

PRK0002
Hospitals

Aﬂiﬂu ICD Code
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9
20475.95 H26.9

Number

Hide Claim History

Hospital
Code

PRKO0D02

PRKO002

PRKO002

PRKOD0D2

PRKOD02

PRKO0D02

PRKO002

PRKO002

PRKO002

Doctor Code

27440

35073

27440

35073

27440

35073

27440

35073

27440

Policy
Inception
Date
2013-10-01
201310-1
2014-02-01
2014-02-01
2014-04-01
2014-04-01
2014-06-01

2014-06-01

2015-02-01

35073

Admission
Date

2016-04-13

2016-04-13

2016-04-13

2016-04-13

2016-04-13

2016-04-13

2016-04-13

2016-04-13

2016-04-13

27440
Doctors
Discharge k Ngz?ri‘(dfys Length of
Date L'L@ Stay
2016-04-15 925 p
2016-04-15 925 p
2016-04-15 802 p
2016-04-15 802 p
2016-04-15 743 p
2016-04-15 743 p
2016-04-15 682 p
2016-04-15 682 p
2016-04-15 437 p




ID : 1368435

Age:
Occupation :
Number of Policies:

RISK FUNCTIONS
No. of Claims : 59
Total Claim Amount : 120K
Average Claim Amount : 2K
Total Length of Stay : 116.0
Average Length of Stay : 2.0714285..
No. of Early Claims : 0

No. of Frequent Re-admission Sam...

ID : 1480658
Age:

Occupation :
Number of Policies : :

RISK FUNCTIONS

Total Claim Amount : 285K

Average Claim Amount : 9.8K

Total Length of Stay : 134.0

Average Length of Stay : 5.8260869...
No. of Early Claims : 0

No. of Frequent Re-admission Sam...

Outlier Feature

o ® Top 10ICD Codes Based on No. Of Claims @ Top 10 ICD Codes Based on Claim Amount @ Top 10 ICD Codes Based on Avg Claim Amount

ID : 1495638
Age:

Occupation:
Number of Policies :

RISK FUNCTIONS

No. of Claims : 60

N AMouUn!

Average Claim Amount : 2K
Total Length of Stay : 22.0
Average Length of Stay : 2.75

No. of Early Claims : 0

No. of Frequent Re-admission Sam...

ID : 1229317
Age:
Occupation :

Number of Policies:

No. of Claims : 38
Total Claim Amount : 554K

Average Claim Amount : 14K

Total Length of Stay : 156.0

Average Length of Stay : 4875

No. of Frequent Re-admission Sam...

ID : 511

Age:
Occupation :
Number of Policies :

RISK FUNCTIONS

No. of Claims : 24

Total Claim Amount : 89K
Average Claim Amount : 3.7K
Total Length of Stay : 59.0
Average Length of Stay : 3.6875
No. of Early Claims : 0

No. of Frequent Re-admission Sam....

ID : 849146

Age:
Occupation:
Number of Policies :

RISK FUNCTIONS

Total Claim Amount : 125K

Average Claim Amount : 44K

Total Length of Stay : 106.0

Average Length of Stay : 5.0476190...
No. of Early Claims : 0

No. of Frequent Re-admission Sam...




® Top 10 ICD Codes Based on No. Of Claims @ Top 10 ICD Codes Based on Claim Amount @ Top 10 ICD Codes Based on Avg Claim Amount

NUMBER OF CLAIMS O AMOUNT AVERAGE CLAIM AMOUNT OTA NGTH A NGTH STA NUMBER OF EARLY CLAIMS




CODE : PNGO013

Location:

RISK FUNCTIONS

No. of Claims : 12594.0
Total Claim Amount : 27M

Average Claim Amount : 2K

Average Length of Stay : 4506920607

No. of Early Claims : 145.0

No. of Frequent Re-admission Same Code : 5382.0

Distribution of Claims across Top 20
ICD Codes

N20.1

= H269

Top 10 ICD Codes (By Avg. Length of Stay)
60

Non-Hodgkin lymphoma, unspecified (C85.9) : 42.00

A 40
@ ).99 19.9 49 (
= 10.46 1067
, MBI D e Dw P DR G2 DR e
@ & F AN F » N O & O
I AR N T JC T T A

ICD Code

Length of Stay for PNG0013 @ Average Length of Stay of all Hospitals

Number of Claims

1000

750

500

250

Distribution of Same Re-Admissions
across Top 20 ICD Codes

Jan 16

Distribution of Different Re-
Admissions across Top 20 ICD
Codes

Number of Claims across Time

IR R

May 16 Sep'16 Jan ‘17
Month-Year

May *17



® Top 10 ICD Codes Based on No. Of Claims @ Top 10 ICD Codes Based on Claim Amount @ Top 10 ICD Codes Based on Avg Claim Amount

Grouping i:]? £ egme
ID : KT100003 ID : K5800002 ID : PH100006 ID : K1100002 ID : AO700167 ID : MK800007
Number of Outlier Clients : Number of Outlier Clients : Number of Outlier Clients : Number of Outlier Clients : Number of Outlier Clients : Number of Outlier Clients :

Number of Clients : : Number of Clients : Number of Clients : Number of Clients : Number of Clients : Number of Clients : *




RISK ANALYSIS - HEATMAP

Patients Doctors and
Risk Surgeons

Risk

MDA

Hospitals
and Clinics Agents
Risk Risk




AIDA — SMART-CLAIMS
Business Case Analysis

Al Driven Analytics



AIDA

AIDA SMART-Claims
Key Benefits of Machine Learning for Claims Processing

v OPERATIONAL BENEFITS - Cost Per Claim Reduction

Number | Cost of Total % of STP | Reduction in
of Processing | Claims Claims Cost of
Claims | Per Claim Processing | Through | Processing
Per (Dollars) Cost Per ML Per Claim
Month Month Engine (Dollars)
(Dollars)
10000 50 500,000 @50% 25 250,000
20000 40 800,000 @60% 24 480,000

@ 240,000 Claims Per Annum
@ 40 Dollars Per Claim

@ 60% STP Through Machine Learning
Potential Savings Per Annum: $5.76 Million

Private & Strictly Confidential
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AIDA SMART-Claims Introduction

Key Benefits of Machine Learning for Claims Processing

v'Significant Cost Savings (>$5M/annum for 20K claims/month)
v'Faster Claims Turn-Around (days to seconds)

v’ Augmented Intelligence to Support Specialist Claims Officers
v'Organisational Knowledge by Continuous Learning By Machines
v'Scalable to Increased Claim Volumes

v'Early Detection of Potentially Suspicious and Unusual Claims




AIDA — SMART-CLAIMS
Taking the Solution from Singapore into the region.

Al Driven Analytics



Al

Innovation
S Summit

Taking AIDA’s
Smart Claims
beyond Singapore
into Thailand,
Indonesia,
Malaysia, Hong
Kong and Japan

CA:i DA 35



Thank YOU!




