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Agenda

• What is Data Science?
• Why Data Science is need of the hour?
• How Data Science is impacting Health 

Insurance?
• Case Study: Fraud Detection

– Structured data
– Unstructured data to Structured dat
– Data science comes in many flavours
– Machine Learning

• Usecase - An example www.actuariesindia.org



What is Data Science?



Definition
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Meaningful insights from data using
– Domain Expertise
– Programming Skills
– Mathematics & Statistics



Okay! But what does it mean?
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• Application of machine learning algorithms and 
more to produce artificial intelligent systems 
that would ordinarily require human intelligence

• In turn, these systems generate insights which 
analysts and business users can translate into 
tangible business value.

Data Science is a comprehensive process &
Artificial Intelligence is a tool to implement it

https://www.datarobot.com/wiki/insights/


So what is Artificial Intelligence?
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Source: KDNuggets

https://www.kdnuggets.com/2017/07/rapidminer-ai-machine-learning-deep-learning.html


Example please!
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iAI



Need of the hour!



Fourth Industrial Revolution
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According to World Economic Forum,
Fourth Industrial Revolution is disrupting 

every industry in every country!

The emergence of artificial intelligence 
(AI) has played a key part in ushering in 

the Fourth Industrial Revolution



AI in Health Insurance



AI in Customer Analysis
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• Universal Health Score

• Aggregates health and lifestyle data

• Predicts the risk of preventable lifestyle 
diseases like  Cardiovascular, COPD, 
Diabetes



AI in Customer Engagement
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• AI Bots

• 97% interaction happens with AI Bots

• Type of interaction include
– Applying for coverage
– Checking benefits
– File medical claims



AI in Claims Management
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• Efficient Claims Management

• Uses machine learning to detect patterns 
which relate to 
 Fraud – inaccurate billing
 Waste – underutilization of services



AI in predicting Emergency Visit
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• Predicts when a customer is likely to visit 
Emergency Room

• Examples
– Knee or hip replacement 6 months in advance
– Diagnosis of depression 3 month before any 

antidepressant is prescribed. 



Case Study: Fraud Detection
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Sample Medical Record
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Structured Data



Structured Data
• user_insurance_id
• episode_id
• episode_code
• episode_sub_group
• episode_description
• episodeName
• line_level_procedure_cpt_code
• quantity
• procedure_modifiers
• CPT_description
• Bill_Type
• place_of_service_code
• revenue_code
• episode_cost
• privateNegoRate
• episode_cost_with_imported_cpt_recent
• episode_unit_cost_with_imported_cpt_recent
• episode_cost_with_imported_cpt_recent_unil
• service_date
• billing_provider_zip
• billing_provider_id
• icd_diagnosis_code_1
• all_icd
• age
• gender
• claims_medical_id www.actuariesindia.org

• prim_class_ep_code_ind
• unInsuredCharge
• paidByInsurance
• employeeResponsibility
• allowed_amount
• status_of_claim
• not_covered_amount
• cpt_Class
• required_cpt_class
• complete_ep_ind
• pc_tc_ind
• pc_tc_use_ind
• pc_tc_component
• required_pc_tc_comp
• complete_pc_tc_ind
• complete_ep_ind_combined
• still_incomplete_ep
• bilat_ind
• unit_price
• unit_price_outlr_ind
• imported_cpt
• imported_cpt_unit_cost
• imported_cpt_cost_pc_tc_comp
• unit_price_recent
• cost_recent



Data Analytics

• Pricing Variation
• Procedure Variation

○ Based on co-morbidities
• Practice variation
○ Outpatient/Inpatient

• Outcomes and quality
○ Readmission

• Gaps in care
• Real time intervention
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PillStore
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Split of healthcare expenditure by services

Health Care services consumed Amount in Crores Proportion

Inpatient Curative Care
1,70,407

34.4%

Outpatient Curative Care
85,750

17.3%

Patient Transportation
21,604

4.4%

Laboratory and Imaging Services
21,315

4.3%

Prescribed Medicines
1,36,364

27.5%

Over the Counter Medicines
1,697

0.3%

Therapeutic Appliances & Medical Goods
792

0.2%

Preventive Care
34,033

6.9%

Others
7,742

1.6%

Governance and Health System Administration
15,483

3.1%

Total
4,95,187

100.0%
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Unstructured To Structured
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Anatomical main group XX

Therapeutic subgroup XX-XX

Pharmacological subgroup XX-XX-XX

Chemical subgroup XX-XX-XX-XX

Chemical Substance XX-XX-XX-XX-XX

Chemical Name XX-XX-XX-XX-XX-XX

Chemical Form XX-XX-XX-XX-XX-XX-XX

Chemical Route Of Administration XX-XX-XX-XX-XX-XX-XX-XX

Chemical Strength XX-XX-XX-XX-XX-XX-XX-XX-XX



Data Science Comes in Many Flavours

• Computer Vision
○ Image Fingerprinting
○ Image Classification
○ OCR

• Machine Learning
○ OCR
○ Document Identification
○ Image Classification
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Original Duplicate 
with 100% 
match

Duplicate 
with 73% 
match

Image Fingerprinting / Image Classification



Image Fingerprinting

• Image fingerprinting generated a unique 
code

• This code is used for identifying 
duplicates

• Now each prescription image is tied up 
with the patient insurance claim

• And so each claim is unique with image 
fingerprint, drug codes, patient profile etc
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Image Classification

For this given problem, this can be done in two different 
approaches:

1. Computer vision
a. Image fingerprinting
b. OCR

2. Machine Learning
a. May not be the right solution here

i. Because of lack of initial data
ii. Lots of manual labeling/annotation
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Image Classification

Advantages for Computer vision approach:
1. A strong solution to begin with - not too many false 

positives
2. Does not need data in one go
3. Can be improved as the data comes in
Disadvantages:
1. Manual intervention is needed at times when the picture 

mostly empty
2. Document identification may be needed to remove 

noise
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Machine Learning
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Summary



Key Takeaways!

• Data Science is analysis and study of data 
to generate meaningful insights

• Artificial Intelligence is a tool to 
implement Data Science

• AI has impacted every industry in every 
country including Health Insurance
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Q&A

sumit@actuaria.in
raj@pillstore.in
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