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Purpose
Machine Learning on Practical Example

(De)motivation
Artificial neural networks
• Example

Individual Claim Development
• Methodology
• Data
• Results



(De)motivation for Machine Learning

Motivation
Ø Actuary (statistician):

– Technical background
– Big data experiences

Ø Increasing amount of 
data 
– New info?

Ø Competition
Ø Pioneering, challenge

Demotivation
Ø Well defined existing 

methods
Ø Consistency
Ø Comfort zone
Ø New methods need to 

be learned and explored





Artificial neural networks



Artificial neural networks

Deep learning

Typically defined 
with:
• Network of 

connections
• Weights on 

connections
• Activation function



Example of ANN



1 * 0.8 + 1 * 0.2 = 1
1 * 0.4 + 1 * 0.9 = 1.3
1 * 0.3 + 1 * 0.5 = 0.8





S(1.0) = 0.73
S(1.3) = 0.79
S(0.8) = 0.69

Activation function - sigmoid



0.73 * 0.3 + 0.79 * 0.5 + 
0.69 * 0.9 = 1.235

S(1.235) = 0.77469



Target = 0 
Calculated = 0.77
Target - calculated = -0.77



Gradient descent



Individual Claim Development
Chain-ladder develops aggregate claim development

Goal: develop individual pattern



Implementation of ANN

• Implementation
– Inputs 

• Paids
• Paids + outs

– Three layers
• Optimal number of neurons

– Activation function: 
• Hyperbolical tangent



Methodology



Simulated data
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Results



Results
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Results together



Ultimates simulated vs predicted



Open issues
• Optimal structure of ANN
• Real data analysis
• Adjusted methodology – one ANN
• New parameters



Thank you!

bor.harej@triglav.si


