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• Objectives of the paper 

– Understand and agree on the challenges 

– Better position to resolve those challenges 

– Develop generally accepted approach 

 

• Taster Topics 

– Disconnection between Reserving and Reserve Risk 

– How accurate is our reserve risk estimate? 

 

 

Practical Challenges in Reserve Risk 
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Practical Challenges in Reserve Risk 

 

Disconnection between Reserving and Reserve Risk 
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Disconnect between Reserving and Reserve Risk 

• Scaling Issues 

– The mean of the Simulation process doesn’t tie back to the expected mean 

 

 

• Scaling/Calibration Methods 

– Multiplicative, Additive or Mixed scaling  

– What are they? 

– Which is correct? 

– More importantly - Why does it exist? 
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Disconnect between Reserving and Reserve Risk 
 

• Scaling/Calibration Methods 

– Additive, Multiplicative, Mixed 
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• Inconsistencies in Data 

– Granularity  

– Triangle Period  

– Cut-off Date 

– Incurred / Paid 

– Gross vs Net 

• Inconsistencies in Model 

– Deterministic vs Stochastic 

– Mix of Methods 

– Non-triangle information  

• Inconsistencies in Parameters 

– Mack assumes volume weighted all years 

– Curve fitting, Tail factor, external LDFs 

– Amplified with inconsistencies in Data and Model 
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Reserving (Example) 
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Disconnect between Reserving and Reserve Risk 

 

• Which scaling method is correct? 

– Multiplicative? Additive?  Mixed? 

– None are ideal 

– Scaling issue should not occur in the first place! 

 

• Practical Approach to Reserve Risk 

– Only with an understanding of the sources of that a sensible approach can be made 

– E.g. Claim known with certainty should add no further uncertainty, additive may be more appropriate 

 

• Current Approach to Reserving & Reserve Risk 

– Determine a mean and then fit a distribution around that mean 

– Historical reason 

 

• Ideal Approach to Reserving & Reserve Risk 

– Determining a reserve distribution first and the mean is just a “by-product” for reserving 

11 
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• Short term solution 

– Multiplicative, Additive, Mixed scaling 

– Raise awareness of model/process limitations 

– Importance of validation highlighted 

 

• Long term solution 

– Complete consistency between reserving and reserve risk 

– Incorporate more stochastic reserving methodologies into the reserving process 
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Practical Challenges in Reserve Risk 

 

Accuracy of the Prediction Error 
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Variance  vs  MSEP 
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• Variance 

 

– 𝑉𝑎𝑟 𝑅 = 𝐸 (𝑅 − 𝐸 𝑅 )2  

 

 

• Mean Square Error of Prediction (MSEP) 

 

– 𝑅  ~ Estimate of reserve    𝑅 ~ Outcome of reserve   

 

–  𝑀𝑆𝐸𝑃 𝑅  =   𝐸 (𝑅 − 𝑅 )2| 𝐷    

 

– 𝑀𝑆𝐸𝑃 𝑅  =   (𝑅 − 𝐸 𝑅| 𝐷 )2 + 𝑉𝑎𝑟 𝑅|𝐷  

 

– 𝐶𝑜𝑉 𝑅 =  𝑚𝑠𝑒𝑝 𝑅  /𝑅  
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TRUE CoV 
 

𝒎𝒔𝒆𝒑 𝑹  

𝑹 
 

 

   Not calculable in reality 

  Parameters are unknown 

 

 

True CoV vs Estimate CoV 
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ESTIMATED CoV 
 

𝒎𝒔𝒆𝒑 𝑹  

𝑹 
 

 

Formula (e.g. Mack) 

Empirical (e.g. Mack Bootstrap) 

 

  

• How wrong is our “estimation of wrong”? 

– 1000 “True Mack” triangles from Mack Model with selected parameters 

– Each triangles are different though same set of parameters 

– Calculate True CoV using first principle 

– Estimated CoV from Mack Formula or Bootstrap 



Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R63  G69  B72 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

How wrong is our “estimation of wrong”? 

• Each triangle has a different CoV 

 



Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R63  G69  B72 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

How wrong is our “estimation of wrong”? 
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How wrong is our “estimation of wrong”? 
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How wrong is our “estimation of wrong”? 

• Each triangle has a different CoV 
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How wrong is our “estimation of wrong”? 

• Each triangle has a different CoV 

 

• True CoV has a wider range 

 

• Correct on average 

 

• Cross Section 

 

• By Year / Parameter / Process 

 

• Model Risk removed in the study 

 

Extreme Triangle 
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