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“We once came across someone 
whose left leg was amputated 

according to his last hospital visit 
but there he was standing on his 

two feet with another medical 
need.” 

Julia Ouko NHIF principal Health 
Contracting.

3rd March 2019

“We have noted cases where a 
hospital has ten staff and at one 
point all the staff were admitted 

as patients in the same 
hospital,” NHIF Manager in 

charge of Benefits and 
Contracting.

3rd March 2019



In Local news….



• Impact on Customer Satisfaction

• Costs of Investigation 

• Pressure from Industry Regulators

• Impact on profitability

The Challenge



6.5% 
Industry growth

2017

$ 1B
Net Claims paid

2017

$ 5M
Medical Loss Recorded

2017

$ 2B
Premiums

2017

$ 200M
Medical Claims paid

2017

$ 56M
NHIF Major Surgeries

2017/2018

INSURANCE INDUSTRY

Industry Overview



Detecting Fraud

The traditional approach is based on developing heuristics around fraud indicators

Overall Score



Machine Learning

Supervised learning

o Models are trained to 

discriminate 

between fraudulent 

and non-fraudulent 

behaviour.

Unsupervised learning

o Models a baseline distribution

that represents normal

behaviour and then attempt to

detect observations that show

greatest departure from this

norm.

Reinforcement learning

o Intermediate between 

supervised and 

unsupervised.



Credit Card 
Fraud Detection

Motor Insurance 
Fraud detection

Medical 
insurance fraud 

detection

Machine Learning



Precision

94%

Recall

89%

AUC

93%

F1-Score

93%

Medical Insurance Fraud



Insc Claim Amt Reimbursed
Predicted
Not Fraud Fraud

Actual

Not Fraud 40% 7%

Fraud 9% 45%

IP Annual Reimbursement Amt
Predicted

Not Fraud Fraud

Actual

Not Fraud 54% 3% 

Fraud 6% 37%

In business terms ….

OP Annual Reimbursement Amt

Predicted

Not Fraud Fraud

Actual

Not Fraud 59% 2%

Fraud 4% 34%



Reinforcement Learning

• Deep Reinforcement Learning 
(DRL)

What next?
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