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The loss-free 
premium rating situation
Goal: calculate the risk premium of a reinsurance treaty or of a 
particular complex risk 
Too different from other risks for pooling / market rates
Loss history in principle representative (for experience rating)
Known loss record: 7 years, all loss-free

Idea: use the loss experience nevertheless
Estimate the loss frequency from the data
Get the average loss from somewhere
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Loss frequency estimators

Traditional estimators (ML, MM) yield zero
This result is undesirable, we need > 0

Key ideas:
Lack of losses is statistical information, use it
Design your estimator from scratch
Focus on desirable properties, e.g.: > 0
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Ansatz: 
ASM (amended sample mean)
Sample mean: N / k 

N = # losses in observation period 
k  = # observed years (can be volume-weighted) 

Define an amending function g(n), n = 0, 1, 2, ... and set 

ASM   :=   g(N) / k
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First principles

g(n) > 0 no free lunch
g(n) = n  for a  n ≥ d ultimately like sample mean
g(n) ≥ n bias ≥ 0
g(n+1) > g(n) monotonic 

for a smooth renewal after a loss:
g(n+2)/g(n+1) ≤ g(n+1)/g(n)
g(n+1)/g(n) ≤ (n+1)/n  for  n > 0
g(1)/g(0) ≤ 2
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Candidates

n 0 1 2 3

g+1(n) 1 2 3 4
gmin(n) 0.5 1 2 3
gmax2(n) 0.89 1.33 2 3
gso2(n) 0.62 1.19 2 3
gmax3(n) 1.27 1.69 2.25 3
gso3(n) 0.86 1.39 2.11 3
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Properties

g+1 is too expensive
gmin has the lowest bias (but rises steeply: tough renewals)

All amending functions trade off smoothness against low bias
The lower the initial premium for loss-free risks, the sharper the 

premium increases after a loss
The proposed ASMs have a lower mean squared error than the 

sample mean, apart from risks having an extremely low 
frequency
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MSE compared to sample mean
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Average Loss

Layers of reinsurance: Use single-parameter Pareto, take 
alpha from market experience
Ground-up business: 

can be very uncertain, but 
low estimate possible if bordero
of insured objects reveals that 
most objects are much smaller 
than the largest ones
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Conclusion: Use it!

Quick (but not dirty at all)
Systematic, not case by case
Always yields a result
Very easy to implement
For much data same result as other methods
Mathematically consistent, statistically sound
Smooth renewal, according to choice of amending function

Last but not least: Others already use it (but don’t admit it)
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Disclaimer:
The views or opinions expressed in this presentation are those of the authors and do not necessarily reflect
official policies or positions of the Institut des Actuaires (IA), the International Actuarial Association (IAA) and
its Sections.
While every effort has been made to ensure the accuracy and completeness of the material, the IA, IAA and
authors give no warranty in that regard and reject any responsibility or liability for any loss or damage
incurred through the use of, or reliance upon, the information contained therein. Reproduction and
translations are permitted with mention of the source.
Permission is granted to make brief excerpts of the presentation for a published review. Permission is also
granted to make limited numbers of copies of items in this presentation for personal, internal, classroom or
other instructional use, on condition that the foregoing copyright notice is used so as to give reasonable
notice of the author, the IA and the IAA's copyrights. This consent for free limited copying without prior
consent of the author, IA or the IAA does not extend to making copies for general distribution, for advertising
or promotional purposes, for inclusion in new collective works or for resale.
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