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Bonus-Malus System (BMS) 

• BMS levels 

• Transition rules 

 no claim -> bonus (↓ BMS levels) 

 claim -> malus (↑ BMS levels) 

• Relativities  

   = premium adjustment coefficients 

 

 

 



Motivation 

Taylor (1997):  

 justifiable BMS relativities need to recognize the 

differentiation of underlying claim frequencies by 

experience, but only to the extent that this 

differentiation has not been recognized within 

the base premiums. 



Motivation 

Implication 1:  

deal with heterogeneity within each risk class but 

not the heterogeneity between different risk 

classes 

  modeling of unobserved heterogeneity (see, 

e.g., Lemaire, 1995; Denuit et al., 2007) 



Motivation 

Implication 2: 

a priori information should be incorporated 

into the determination of optimal relativity 

 Taylor (1997): simulation approach 

 Pitrebois et al. (2003): analytical formula 



Motivation 

Implication 3: 

the average a priori expected claim frequencies of 

BMS levels should exhibit as little variations as 

possible 

 not addressed in previous studies 



Motivation 

Inadequacy scenario 1: 

Identical optimal relativities regardless of a priori 

expected claim frequencies 

Pitrebois et al. (2003): 2 sets of optimal 

relativities for urban/rural drivers 

 the heterogeneity between different risk classes 

are dealt with separately, contradictory with 

implication 1 



Motivation 

Inadequacy scenario 2: 

Identical transition rules regardless of current 

levels occupied 

 

 

 

 

 



Optimal relativities 



Optimal relativities 



Optimal relativities 



Optimal relativities 



Effectiveness of transition rules 



Varying transition rules 

To address inadequacy scenario 2, introduce varying 

rules dependent on the current level occupied. 

 

Effective level transition for drivers staying in level ℓ 

and make 𝑘 claims in current year = 𝑡ℓ,𝑘 

malus transition: 

𝑡ℓ,𝑘 ≥ 0, 𝑡ℓ2,𝑘 ≤ 𝑡ℓ1,𝑘 for 𝑘 ≥ 1, ℓ2 ≥ ℓ1 

bonus transition: 

𝑡ℓ,0 ≤ 0, 𝑡ℓ2,𝑘 ≥ 𝑡ℓ1,𝑘  forℓ2 ≥ ℓ1 



Numerical illustrations 













Future research 

• how the varying extent of a priori 

classification affects the choice of 

sufficiently effective transition rules 

• Gilde and Sundt (1989): linear relativities 



Q&A 
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