
AI Driven Analytics 

		AI-Driven	Claims	Analytics	
Machine	Learning	Meets	Insurance	Claims		
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AIDA	Team’s	Past	Track	Record	

NEC Analytics Joint Lab 

Standard Chartered partners A*STAR’s 
I2R to leverage data to gain business 
insights  Zafirah Salim | Jan. 25, 2016 
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AIDA’s	AI	Driven	SMART-CLAIMS	Portfolio	

STP	for	
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AI/ML	driven	
Underwritting	
Algorithm		

Augmented	Intelligence	for	
Claims	Management	

Machine	Learning	for	Information	
Extraction	&	Predictive	Claims	

Processing	

Outlier	Detection	and	Drift	
Detection	for	suspicious	claims	

Predicting	Propensity	to	Claim	



AI Driven Analytics 

		AIDA	SMART-CLAIMS:		
Insurance	Claims	Straight	Through	Processing	(STP)		



AIDA	SMART-CLAIMS	System 
CLAIM		

RECORDS	

Basic	Decision	Model	
ü  Accept	
ü  Decline	
ü  Partial	Pay	

	

AIDA	Machine	Learning	Engine	

Claim	
Records	+		
Line	Items	

	

AIDA	Intelligent	Info	Extraction	Engine	

Extracted	
Line	Items	
and	Link	to	

Claim	

Client	Info,	Policy,	
Hospital,	ICD	Code,	Bill	

Amount,	Policy	
Exclusions,	Claim	Notes,	

Surgical	Codes	

Extended	Claims	
	Record	with		

Payable	Line	Items	

	
Claims	
	Data	

Claims	
Worksheet	for	

Assessor	
Review	

Extended	Decision	Model	
(Semantically	Linked	ICD	Codes	

and	Exclusions)	
ü  Net	Amount	
ü  Payable	Items		
ü  Explanation	for	Decline	

Reasons	

AIDA	ICD	Code	Mining	Engine	

Unusual,	Potentially	
Suspicious	Claims		

AIDA	Outlier	Engine	
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AIDA	–	Machine	Learning	Innovations	

Novel Machine 
Learning 

Techniques / 
Components 

Information 
Extraction 

Engine - 
Health Claims   

Deep Learning 
ICD Code Mining 

Engine - 
Health Claims   

AIDA ML 
Innovations 

AIDA Claims 
Decision 
Modelling 
Platform 

Concept Drift 
Engine - 

Risk / Compliance 

Outlier Detection 
Engine - 

Risk / Compliance 



Scanned  
Invoices 

(PDF) 

	
CHECK 

#1  
DPI 

Levels 
	

FAIL 

Manual Processing / Data Entry 

 
OCR 

  

CHECK  
#2  

OCR  
Recognition 

Quality 
Score 

FAIL 

CHECK #3  
Model For 
INVOICE  

&   
PROCESSABLE 

Pages  

FAIL 

 
Extract 

Line 
Items 

  

SUCCESS 

AIDA	Intelligent	Information	Extraction	
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AIDA	–	Machine	Learning	Innovations	

Novel Machine 
Learning 

Techniques / 
Components 

Information 
Extraction 

Engine - 
Health Claims   

Deep Learning 
ICD Code Mining 

Engine - 
Health Claims   

AIDA ML 
Innovations 

AIDA Claims 
Decision 
Modelling 
Platform 

Concept Drift 
Engine - 

Risk / Compliance 

Outlier Detection 
Engine - 

Risk / Compliance 



Deep Learning and Text Mining to Learn Contextual 
Connections 

	
ICD	Codes	

	

AIDA	Text	
Mining	Engine	

	
Exclusions	

	

	
Claim	
Decline	
Reasons		

	

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

AIDA	AI-CLAIMS	Text	Mining	Engine	Automatically	
Learns	Contextual	Connections	from	Text	Data	
Ø  Connect	Terms	to	ICD	Codes	
Ø  Connect	Terms	to	Exclusions		
Ø  Connect	ICD	Codes	to	Related	ICD	Codes	
Ø  Connect	Exclusion	Codes	to	ICD	Codes	
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AIDA	–	Machine	Learning	Innovations	

Novel Machine 
Learning 

Techniques / 
Components 

Information 
Extraction 

Engine - 
Health Claims   

Deep Learning 
ICD Code Mining 

Engine - 
Health Claims   

AIDA ML 
Innovations 

AIDA Claims 
Decision 
Modelling 
Platform 

Outlier Detection 
Engine - 

Risk / Compliance 
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Heterogeneous Data 
Sources 

Predicted Variables 
 

1)  Claims Approve / 
Decline 

2)  Partial / Full  
3)  Payable Line Items 

4)  Claims Amount 
5)  Decline Reasons 

AIDA Multi-Modal Prediction Engine 

Data Preparation 

Features	Extracted	

Key	Features	for	
Predicting		

Feature		
Selection	

Machine	
	Learning	Evaluate	Multiple	

Learning	Models	
	

Feature		
Engineering	

Prediction	on	New	
and	Unseen	Data

A 
 
I 
 
D 
 
A 

Validation and Testing  
	
	
	
	
	
		

Claims	Data	
WITHOUT	the	

Decision	

AIDA	
Predictive	
Model	

Predicted	
Decision	

Model	Accuracy	
–Based	on	
ACTUAL	
Decision	

 

AISA SMART-CLAIMS Claims Decision Engine 
 

	
Claims	
Data	
	



Model Results 
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STP Calculator 
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Claim ID Machine 
Classification 

Machine 
Confidence % 

Claims 
Officer 
Review and 
Decision 

XX1  Approved   91% 

XX2 Declined 100 % 

XX12 Approved – 
Partial Payout 

68 % 

AIDA	Predictive	Engine	
for	Claims	Scoring	

New	
Claims	

First	Level	Engine	for	Claims	Decisions	

Connect	to	Claims	
System	for	Human	

Expert	to	Review,	and	
Make	Decision	

Second	Level	Engine	Claims	Processing	

Step	1	

Step	3	

Continuous	Learning	
for	Predictive	Engine	

 

AIDA SMART-CLAIMS (Continuous Learning & Update) 
 

AIDA	Intelligent	
Information	Extraction	

	Engine	

	
Claims	Data	

	

AIDA Claims Processing  
AIDA	Claims	Decision	

Engine	
	

Step	2		

Approved 
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Prudential/AIDA	@	Singapore	Fintech	Festival	2017	

“ 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 ...,”  
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AIDA’s	AI	Driven	SMART-CLAIMS	Portfolio	

STP	for	
Improving	
Processes	
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Detection	using	

Outlier	
Algorithms	

AI/ML	driven	
Underwritting	
Algorithm		

Augmented	Intelligence	for	
Claims	Management	

Machine	Learning	for	Information	
Extraction	&	Predictive	Claims	

Processing	

Outlier	Detection	and	Drift	
Detection	for	suspicious	claims	

Predicting	Propensity	to	Claim	



Outlier	Analysis	for	Health	Claims	
Key	Risk	Indicators:	
ü  	Average	and	Total	Number	of	Claims	(Gender	/	Age	/	Race)		
ü  Average	and	Total	Claim	Amount	
ü  Number	of	Surgeries		
ü  Average	and	Total	Surgical	Fee	
ü  Unusual	Surgeries	(specific	to	ICD	Code	/	Diagnosis)	
ü  Re-Admission	Patterns		
ü  Length	of	Stay	
ü  Number	of	Scans	/	Procedures		
ü  Average	and	Total	Procedure	Fee		
ü  Early	Claims	(with	respect	to	policy	inception	date)	
ü  Unusual	Early		Claims	(specific	to	ICD	Code	/	Diagnosis)	
ü  Unusual	Procedures	(specific	to	ICD	Code	/	Diagnosis)		

Customisable	and	Configurable	



						AIDA	Outlier	Detection	and	Claims	Risk	Scoring	

Fj	-	Feature	1	 Fj	–	Feature	2	 Fj	-	Feature	3	 Fj	-	Feature	4	 Fj	-	Feature		
5	 Fj	-	Feature	6	

Customized	
Features	per	
Function	

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

Outlier	Clients	/	
Doctors	/	Hospitals	
	for	Fj-Feature	1	

	
Outlier	Clients	/	

Doctors	/	Hospitals	
	for	Fj-Feature	2	

	

Outlier	Clients	/	
Doctors	/	Hospitals	
	for	Fj-Feature	3	

	
Outlier	Clients	/	

Doctors	/	Hospitals	
	for	Fj-Feature	4	

	

Outlier	Clients	/	
Doctors	/	Hospitals	
	for	Fj-Feature	5	

Outlier	Clients	/	
Doctors	/	Hospitals	
	for	Fj-Feature	k	

AIDA	Outlier	Integration	and	Ranking	Engine	

Outlier	CLIENTS		/		DOCTORS		/	HOSPITALS	for	Functional	
Monitoring	Components	

Number	of	
Claims	
(Gender		/	Age	
Split)	

Total	Claim	
Amount	
(Gender		/	Age	
Split)	

Re-
Admissions	
(Same	Code)	

Monitoring		
Functions	

Specific	Features	for	EACH	Functional	Monitoring	Component			

Re-Admissions	
(Different	Code)	

Total	Length	
of	Stay	

Average	
Length	of	
Stay	

Number	of	
Early	Claims	

Outlier	for	
Each	Feature		

Average	Claim	
Amount	
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Patients 
Risk 

Hospitals 
and Clinics 

Risk  

Doctors and 
Surgeons 

Risk 

Agents 
Risk 



AI Driven Analytics 

AIDA	–	SMART-CLAIMS		
Business	Case	Analysis	
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AIDA SMART-Claims 

Key Benefits of Machine Learning for Claims Processing: 
ü  OPERATIONAL BENEFITS - Cost Per Claim Reduction 
 

 

 

 

Number 
of 
Claims 
Per 
Month 

Cost of 
Processing  
Per Claim 
(Dollars) 

Total 
Claims 
Processing 
Cost Per 
Month 
(Dollars) 

% of STP 
Claims 
Through 
ML 
Engine 

Reduction in 
Cost of 
Processing  
Per Claim 
(Dollars) 

Total Cost 
Savings in 
Claims 
Processing 
Per Month 
(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 
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ü Significant	Cost	Savings	(>$5M/annum	for	20K	claims/month)	

ü Faster	Claims	Turn-Around	(days	to	seconds)	

ü Augmented	Intelligence	to	Support	Specialist	Claims	Officers	
	
ü Organisational	Knowledge	by	Continuous	Learning	By	Machines	

ü Scalable	to	Increased	Claim	Volumes		
	
ü Early	Detection	of	Potentially	Suspicious	and	Unusual	Claims	

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



AI Driven Analytics 

AIDA	–	SMART-CLAIMS		
Taking	the	Solution	from	Singapore	into	the	region.	
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Taking AIDA’s  
Smart Claims 

beyond Singapore  
into Thailand, 

Indonesia, 
Malaysia, Hong 
Kong and Japan 



For	more	information,	please	contact:	
Tan	Geok	Leng	

gltan@aidatech.io	


