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Abstract 
The analysis of bonus-malus systems involves a high degree of rationalization and a 
calculation-intensive process. Obviously, prospective policy-holders do not base their 
decision to take out an insurance policy on these principles. The main variable when one 
makes an insurance contract is price, of lesser importance are the discounts which can be 
obtained by maintaining a good claims record (usually no one pays attention to surcharges). 
Since the analysis is complex, it is carried out only on those characteristics of the bonus-
malus system which are directly observable, such as the maximum discount rate, the years 
that must pass to reach the super-bonus class or which claims compute for penalties. 
Because policy-holders lack even an approximate understanding of the working of the bonus-
malus systems included in the policies they take out, it would be logical to have a measuring 
tool which would allow one to rank insurance companies based on the main features of these 
bonus-malus systems, making them more transparent. 
Lemaire (1995) proposes to prepare an "index of toughness" based on the use of principal 
component analysis. This index will give an assessment of the severity of the system, under 
certain assumptions. Bear in mind, as indicated by Carrillo, Bermudez and Guillén (2004) 
that the determination of a system as severe does not imply any value judgments about the 
quality of the system. The term " toughness " or "severity" should not be equated to "good" or 
"bad", but rather will be synonymous with "less solidarity, greater segmentation, greater price 
difference" or "greater personalization of risk ". Based on this technique, we construct an 
Index of Ranking based on the following tools for system evaluation: RSAL, coefficient of 
variation, elasticity, convergence and discriminatory power. This new Index is an 
improvement on those existing so far; it ranks companies according to their own bonus-malus 
systems, in order that the insured might have an appropriate criterion in the choice of his 
insurance policy. 
Keywords: bonus-malus, principal component, RSAL, coefficient of variation, elasticity, 
convergence and discriminatory power. 
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1. INTRODUCTION 

A posteriori rate setting systems in motor vehicle liability insurance are in place all 

over Europe using different methodologies. The Systems applied in Europe are based on the 

frequency of the number of claims, and not on their intensity. There are systems which only 

use bonuses (U.K or Sweden) and systems, which use bonuses and penalties (Germany and 

Spain). In some countries the system is common to all insurance companies, as is the case in 

France or Belgium, while in other countries, such as Spain and Portugal, companies are 

completely liberalized and each company fixes the bonus-malus system it considers most 

appropriate. Spanish insurance companies use the a posteriori premium and rate setting 

system in order to differentiate their products on the market, since motor insurance 

guarantees are very standardized. The decision to choose one policy over another is based 

mainly on price and the bonuses, which are offered. Analysis of bonus-malus Systems, 

however, is complex and involves a degree of rationalization, which is seldom found amongst 

policy-holders. 

This Paper aims to establish an Index, which will allow prospective policy-holders to 

avail of an analytical tool to help choose an insurance policy in Spain. On the methodological 

basis exposed by Lemaire and Zi (1994) and Lemaire (1995) we will carry out an analysis of 

some of the main characteristics of bonus-malus systems, in order to construct an Index of 

Ranking. 

In Section 2 we lay out the Principal Component Analysis applied to bonus-malus 

systems. After this, in Section 3, the principal characteristics of the bonus-malus systems 

which have been studied are defined and analysed. The analysis is carried out on two levels; 

the first to establish differences between Spanish insurance companies, and the second to 

compare the systems applied in Spain with some of the main European Systems. Once the 

principal characteristics of the Systems have been calculated, we proceed, in Section 4 to 

calculate Index of Ranking based on Principal Component Analysis. Section 5 includes the 

conclusions of the analysis carried out, and in the Appendix the rules of transition and the 

Premium scales which are applied in each case are set out. 

 
2. PRINCIPAL COMPONENT ANALYSIS 

This statistical method, first proposed by Pearson (1901) and also, independently, by 

Hotelling (1933), consists of describing the variation produced by the observation of p 
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random variables, in terms of a group of new variables, uncorrelated amongst themselves, 

(denominated principal components), each of which is a lineal combination of the original 

variables. These new variables are obtained in order of importance, so that the first principal 

component incorporates the greatest possible quantity of variation due to the original 

variables, the second principal component is chosen so that it explains the greatest possible 

quantity of variation which remains unexplained by the first principal component, subject to 

the condition of being uncorrelated with the first principal component, and so on, 

successively. 

The aim of Principal Component Analysis (PCA) is to see if the first two or three 

principal components already cover the majority of the variation produced by the p original 

variables. If this is the case, considering just these two or three first ones, the dimensionality 

of the data will be reduced by considering only two or three variables instead of p, and 

scarcely any relevant information will be lost. 

For the determination of the principal components we will use the matrix of sample 

covariance matrix obtained from the data matrix. If the vector of study variables follows a 

normal multivariate distribution, the principal sample components obtained from the CVM, 

are the most plausible estimators of the principal population components obtained from the 

population variance-covariance matrix. 

Nonetheless, the idea of admitting a distribution of probability for the p variables 

being studied is normally rejected, specifically in the case of a normal multivariate 

distribution, mainly due to the unlikelihood of the data verifying this supposition. Garcia 

(2005) recommends not supposing a normal multivariate distribution, when using it as a 

descriptive technique, but likewise that we do not forget the reference population from where 

the said data has been obtained; that is, to admit an inferential situation but without a rigid 

distribution of probability. 

If the principal components are determined from the sample covariance matrix and 

not all the variables being studied are measured in the same units, those with a higher 

numerical value will normally have a greater variance and will dominate the behaviour of the 

others. For this reason, it is standard practice to calculate the principal components from the 

correlations matrix instead of the covariance matrix, or equivalently, the original variables are 

typified so that the results have a variance equal to 1. 
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This implies, however, that all the variables are, a priori, made equally important. As 

the principal components are not invariates for changes in scale, different results may be 

obtained one way or another, so that, sometimes, the carrying out of a PCA will be rejected if 

the variables have very different variances. 

In order to carry out the analysis of the factors, we begin by calculating the 

correlations matrix for all the variables. The presence of significant (positive or negative) 

correlations is essential in order to carry out the analysis. If the correlation between variables 

is weak, it is unlikely that the variables share common factors and the original variables 

would be the principal components. 

The common factors are subsequently extracted. The principal components are 

calculated and the number of factors necessary to represent the sample examining the 

percentage of the total variance expressed for each one is studied. Contrast of goodness of fit 

may be applied in order to determine how the model selected can be adjusted to the sample. 

In cases where the interpretation of the principal components is difficult the factors 

may be rotated to transform them and obtain an easier interpretation. To finish, the result for 

each one of the observations is calculated. 

 

3. MEAUREMENTS OF THE BONUS-MALUS SYSTEMS (BMS) 

For the analysis of the BMS we have evaluated a series of characteristics via different 

measurements such as the mean premium, the RSAL, the coefficient of variation of the 

premiums, the convergence ratio, the equity of the system, the financial surplus, different 

measurements of elasticity or efficiency (global or partial, Loimaranta and De Pril), 

discriminatory power and the average optimal retention. Of these measurements, five have 

been selected for the study. The decision was based on the correlation between the 

measurements. 

All the measurements have been calculated from a starting point of a 10% claims ratio 

and taking the Poisson distribution as the distribution of the number of accidents. Although 

the Poisson distribution is not the best to model the distribution of the number of claims, the 

differences in the calculations of the measurements proposed are not significant if 

distributions of a fatter tale end are used. Both suppositions are common in the analysis of 

BMS. 
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The mean premium, equity, financial surplus or efficiency are not included in the 

current study because the information they provide is redundant. In the case of the mean 

optimal retention the reason is that the peculiarities of the BMS applied in Spain result in 

values which would be difficult to apply in practice. The mean optimum retention is so low 

for the Spanish systems that there is no margin for its application. 

 

3.1. Relative Stationary Average Level (RSAL) 

Lemaire (1995) identifies, as an apparently inescapable consequence of the 

implementation of a BMS, a progressive decrease in the observed average premium level, 

due to the concentration of policy-holders in the high-discount classes. With a worldwide 

average claim frequency of 10 % or less, it would be necessary to penalize each claim by 

approximately nine classes in order to maintain a balanced distribution of policy-holders 

among the classes. As such severe penalties seem commercially impossible to enforce, many 

policy-holders tend to cluster in the lowest BMS classes. 

RSAL measures the position of the average driver (for a prefixed value of λ) on a 

scale of 0 to 1, once stationality has been reached. 

   
RSAL =

P1 ⋅π1 λ*( ) + P2 ⋅π 2 λ*( ) ++ Pn ⋅π n λ*( ) − P1

Pn − P1    (1)
 

Expressed as a percentage, this index determines the relative position of the average 

policy-holder, when the lowest premium is set equal to 0% and the highest to 100%. A low 

value of RSAL indicates a high clustering of policies in the high-discount classes. Ideally, the 

RSAL should be around 50%; however in the 30 systems analysed by Lemaire and Zi (1994) 

none topped 30%. Of those, which are analysed in this study, none is higher than 7%, which 

is a very low percentage. 

The mean premium of all the companies falls rapidly until it stabilises at the RSAL 

value. However the speed at which it stabilises is different, depending on the number of 

classes and the transition rules. While company F stabilises quickly, Graph 1., others, such as 

company A or company D are still not stable after 30 years. 



 6 

 
Graph 1. Annual evolution of the Mean Premium, Spanish Companies 

  

 

3.2. Coefficient of Variation of Premiums 

The main aim of insurance is to transfer the economic consequences of risk from the 

insured to the insurance company. When BMS are not applied, the transfer is total (perfect 

solidarity), and the variability of the premiums is nil. With experience rating, personalized 

premiums vary from one year to the next, as a function of the policy-holder's claims history, 

and cooperation between drivers is weak. Cooperation or solidarity between policy-holders 

can be measured by the dispersion in annual premiums. The coefficient of relative variation 

has been chosen because it is a dimension-less measurement which will allow for a 

comparison between systems. This coefficient measures the variation of the dispersion 

between the premiums in a state of stationality with respect to the mean. 

    (2)
 

       (3)
 

The best scenario is if the coefficient of variation is high. If it is low, close to zero, 

policy-holders are concentrated in certain classes, generally the high-discount classes. A high 

value indicates a great dispersion between the different levels of the system. 

The coefficient of variation always begins at 0, reaches a maximum and begins to fall. 

Importance differences may be observed between the different systems analysed (Graph 2). 

Company D is noteworthy for the abnormally high values obtained (0,6), while the other 

companies have maximums of between 0,25 and 0,3. 
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Graph 2. Annual evolution of the Coefficient of Variation, Spanish Companies 

  

 

3.3. Convergence Ratio 

Different BMS will reach the invariate distribution of probability or stationality in 

different periods of time. One of the objectives of BMS is to correct the a priori rate-setting to 

adjust the premium to the risk of each policy-holder. This process should be carried out as 

quickly as possible. It is of the utmost importance to analyse the convergence rate of a system 

to find out how quickly the system will reach its situation of stationality. 

Bonsdorff (1992) defined the convergence rate as follows: 

There is a superbonus class S and for all  for a sufficiently big n, this 

implies that the Markov chain is uniformly ergodic, that is, that it has an invariate probability 

distribution. 

     (4) 

  
max

i∈S
pij

n λ( ) − π j λ( ) ≤ a ⋅ ρn

j∈S
∑

 for all n.     (5)
 

The convergence rate of the transition probabilities in n phases may be characterized 

by the eigenvalues of the transition matrix. According to the assumptions which we have laid 

out, 1 is the eigenvalue of the matrix (pij) and the other eigenvalues will fall inside the unit 

circle of the complex plane. The rate of convergence may be expressed through the second 

biggest eigenvalue (with respect to the module). 

   
r λ( ) = max α1 λ( ) ,…, αN −1 λ( ){ }       (6) 
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Where  are eigenvalues, different from 1, of the transition matrix. Clearly the 

convergence rate is less than 1, A BMS with a convergence period of greater than 30 years 

will be considered excessive, given that in practice it will not reach stationality. 

Graph 3. Convergence Ratio, Spanish Companies 

    

We can differentiate between two groups of systems according to convergence rate 

(graph 3.); the first group reaches the maximum value quickly and begins to decrease, also 

very quickly (A, D, E), the second group takes longer to reach the maximum and its descent 

is also very smooth. 

 

3.4. Loimaranta Elasticity 
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Consequently, Loimaranta (1972) defines the efficiency of a bonus system as the 

proportion between these two variations: 
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bonus system, η should be greater than or equal to 0 and for an ideal system η=1, In general, 

η will be between the values 0 and 1. 

Elasticity or efficiency values near to 0 will imply that the system does not modify 

the structure of policy-holders by classes when there is a change in the mean claims 

frequency. If the claims frequency of a portfolio is low, the elasticity will be low. In theory, η 

can, of course, be greater than 1, but, in practice, that overefficiency of the system is quite 

rare. 

Graph 4. Loimaranta Elasticity, Spanish Companies 

    

When the efficiency of the system is represented in function of claims frequency, like 

in Graph 4., each system reaches maximum efficiency for a value of frequency, but almost all 

are very high values. Some companies, such as C and G reach their maximum for a frequency 

of 0,6 (a value which does not occur in reality) and, nonetheless, for the habitual claims 

frequencies, they are completely inefficient. 
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is that the efficiency of a bonus system is a product of 2 factors, the relative variance  and 

a factor d, which does not depend on the current bonus scale. The quantity d2 can be 

denominated as the discriminatory power of the rules of the BMS. 

Analytically the result is: 

    
   

Furthermore, the value of c will allow us to obtain a scale of premiums for the 

system which reduces the variance, thus managing to maintain the efficiency of the system 

and to reduce the distance between the different premiums applied to each one of the classes 

of the BMS. 

Graph 5. Discriminatory Power in function of Claims Frequency, Spanish Companies 

  

Discriminatory power is vary low for normal claims frequencies (5 to 15%), except 

for company D (Graph 5.). Companies B, C and G have a very high discriminatory power for 

very high frequencies. The systems would seem to be designed for very high claims 

frequencies, which do not occur nowadays. 
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The figures obtained by the systems used in Europe are higher than those of the 

Spanish systems. The systems applied in Spain show greater solidarity than the rest of the 

systems analysed. 

The results of these 5 measurements have been gathered in the following Table. 

Table 1. Measurements of the analysed bonus-malus systems 

Company RSAL Coefficient 
of variation 

Convergency 
Ratio  

Loimaranta 
Elasticity 

Discrimination 
(d2) 

A 1,04% 0,1009 0,8989 0,0917 0,8705 
B 0,26% 0,0395 0,5895 0,0165 0,1751 
C 0,39% 0,0317 0,6054 0,0133 0,1751 
D 5.72% 0,5080 0,9418 0,6897 2.4171 
E 0,72% 0,0803 0,8110 0,0533 0,4772 
F 0,31% 0,0579 0,5093 0,0230 0,1989 
G 0,47% 0,0330 0,5994 0,0138 0,1751 
H 0,33% 0,0821 0,7550 0,0471 0,4352 
I 0,66% 0,1024 0,7493 0,0657 0,4340 

Belgium 3.19% 0,1899 0,9231 0,2149 1,5892 
Germany (New) 5.74% 0,2559 0,8417 0,2832 1,3286 
Germany (Old) 3.15% 0,2238 0,8028 0,8485 1,0735 

Switzerland 5.44% 0,4117 0,9193 0,4795 1,5166 
United Kingdom 7.04% 0,2413 0,5319 0,1429 0,3903 

 

4. CLASSIFICATION INDEX OF BMS 

For the calculation of the Index of Toughness, Leamire and Zi (1994b) use four 

variables: RSAL, the coefficient of variation (g0), Loimaranta's Elasticity (ηL) and the 

average optimal retention. In the current study we will use the three first and another two new 

variables, but the average retention will not be used, for the reasons outlined in the previous 

section. The new measurements are the convergence index and discriminatory power (d2). 

Loimaranta efficiency will be used as a measure of elasticity and other efficiency 

measurements, such as total efficiency or De Pril elasticity, will not be included as they could 

be considered redundant and they do not provide any additional information on the systems 

which have been analysed. 
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Table 2. Correlations between the five measurements 

 RSAL Coef. 
Variation 

 Convergence 
Ratio 

Loimaranta 
Elasticity 

Discrimination 
(d2) 

RSAL 1 0,8639 0,3124 0,6092 0,6538 

Coef. Variation  1 0,5357 0,7848 0,8518 

Convergence Ratio   1 0,5531 0,8264 

Loimaranta Elasticity    1 0,7597 

Discrimination Power     1 

 

The measurements defined above can be used to evaluate the "toughness" or 

"severity" of a BMS. A system which strongly penalizes claims will present a high RSAL, a 

high variability in premiums and a high elasticity. These measurements for policy-holders 

with a given claims frequency (λ=0,1) are highly correlated, as is shown in Table 2. 

Obviously, the classification would show noticeable differences if another value, different to 

0,1, were selected for the claims frequency. 

If the variables are expressed in similar units, normally the variance-covariance 

matrix will be used. However, if the variables observed are measured in different scales, it 

makes no sense to form compositions of the values observed, and the typified variables and 

the correlation matrix should be used. This is the case in hand; the RSAL is an index, the 

coefficient of variation and elasticity are dimensionless coefficients, discriminatory power is 

squared value. Given the differences in measurement between the different variables we will 

use the approximation of the correlation and the data will be typified. 

In the following table the percentages of the total variance explained by each factor, 

when the variables and factors are typified, are presented. 

Table 3. Explained Variance 

Factor Explained Variance  % Explained Variance  % Accumulated Variance  
1 3.7319 74.64% 74.64% 
2 0,7905 15.81% 90,45% 
3 0,3327 6.65% 97.10% 
4 0,098 1,96% 99.06% 
5 0,0469 0,94% 100,00% 

 5 100,00%  
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One, or at most 2, principal components are sufficient to provide a good description of 

the data. The normal procedure suggests choosing the first principal components to cover 

70% of the total variation and also, to come from standardized data, so that the associated 

eigenvalues are greater than 1,The first factor explains more than 74% of the variation and is 

the only one whose eigenvalue is greater than 1, the reason for which the choice of principal 

components can be reduced to only one factor. 

Graph 6. Scree Diagram 

 

The amount of explained variance provided by each principal component which will 

be added to the sum of components to choose, can be seen represented by a dot chart, so that 

one can choose up to the principal component from which point the rapid decrease in the 

graph no longer occurs and it begins to stabilize. This graph, for its interpretation, is usually 

called a scree diagram. 

The pattern of factors (the weights of the factors- correlations between the first two 
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Table 4. Pattern of Factors 
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RSAL 0,8031 -0,0844 
Coefficient of Variation 0,9435 -0,3117 
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Loimaranta Elasticity   0,8641 -0,3871 
Discrimination Power 0,9503 -0,7051 
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The first factor is highly correlated with discriminatory power (0,95) and with 

coefficient of variation (0,94), although the rest of the variables also show a very high 

correlation. Lemaire (1995) also obtained a very high correlation for the coefficient of 

variation (0,9673), this being the variable which best substitutes the index. Using this fact as 

a starting point, Carillo, Bermudez and Guillen (2004) carry out a ranking/classification of 

the systems proposed in their article, arriving to the conclusion that univariate systems 

(classic bonus-malus systems) are more severe than multivariate (categorized) systems. 

Table 5. Pattern of factors- ortogonal (varimax) rotation applied 

 Factor 1 Factor 2 
RSAL 0,9392 -0,4643 
Coefficient of Variation 0,9677 -0,7176 
Convergence Ratio 0,4496 -0,9534 
Loimaranta Elasticity 0,8141 -0,7487 
Discrimination (d2) 0,8031 -0,9402 

 

This shows that the first factor can be used as a measurement for the classification of 

a BMS, with discriminatory power as the best variable to substitute for the index. If the 

interpretation of the first factor is simple, the rotation phase of the procedure will not be 

necessary. 

As the normal procedures recommend the selection of only one factor, and as the first 

factor (without rotation) is easily interpretable and explains a greater percentage of the total 

variance, the first factor will be used as a " Index of Ranking of bonus-malus systems". 

Graph 7. Representation of Factors 
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The calculation of the value of the Index has been carried out using the following 

formula: 

 

The results of the factors typified for the systems analysed in this study are exposed in 

Table 5, where they rank the systems in accordance with toughness or severity. 

Table 5. “Index of Ranking of bonus-malus systems” 

Bonus-malus system Index of Ranking 
D 1,8952 

Switzerland 1,2431 
Germany (Old) 0,7905 
Germany (New) 0,7291 

Belgium 0,5667 
U.K 0,0254 

A -0,2931 
E -0,4075 
I -0,4556 
H -0,5178 
G -0,8737 
C -0,8752 
B -0,8888 
F -0,9381 

 

With the exception of Company D's system, which, for all the measurements has 

stood out as different to the rest of the systems applied in Spain, the Spanish systems obtain a 

negative index of toughness, as opposed to the European indices, which all obtain positive 

values. 

The result implies that the systems used in Spain are much "milder" than those used in 

neighbouring countries. That is, the proportion of costs which are transferred to the policy-

holder after a claim has been made when the claimant is at fault is lower in Spain than in the 

other systems which have been analysed. In this way, the policy-holders with a low claims 

ratio (lower than the mean ratio of the portfolio) will prefer systems which obtain a high 

value of the index, and on the other hand, policy-holders with a high claims ratio (higher than 

the mean ratio) will prefer those which obtain a negative score. Policy-holders with a high 
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tendency to declare claims where they are at fault will prefer those systems whereby a lesser 

cost is attached to the claim by way of the surcharges applied, and consequently, the claims 

frequency will increase, so the rate setting system will have to be adjusted in order to increase 

the mean premium. 

In other words, if policy-holders are familiar with the functioning of the bonus-malus 

system, the companies with a Index of Ranking will attract those policy-holders with a higher 

than average claims ratio, generating antiselection and a negative impact on the financial 

balance of the insurance company. This will lead to a tendency to homogenize company 

portfolios and, indirectly, categorized BMS will be applied. If the "bad risks" choose systems 

which are not very tough, this implies that the surcharges are lower, therefore the base 

premiums should be higher, which is the thinking behind categorized BMS. 

Carrillo, Bermudez and Guillen (2004) state that classic BMS transfer a higher 

percentage of the costs of a claim with fault to the policy-holder because the system itself 

corrects the premium for claims, while categorized systems combine claims and the 

characteristics of the policy-holder. 

 

5. CONCLUSIONS 

Using PCA as a starting point we have created an Index of Ranking of BMS in order 

to summarise their main characteristics and to allow prospective policy-holders to carry out 

an objective evaluation. 

The results obtained show the difference between the systems applied in Spain (with 

the exception of company D) and in other European countries. The BMS applied in other 

European countries and company D obtain a positive Index of Ranking, so that we may say 

that they "personalize risk better", "they have a greater differentiation of prices in function of 

claims frequency" or they are "systems with less solidarity". The systems used by the Spanish 

companies which we analysed, on the other hand, obtain negative results for this Index, 

which could be explained by saying that these systems "apply common rates", [make] "little 

differentiation of risk" or [are] "mutualized systems or systems with more solidarity".  
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APPENDIX 

Below we lay out the bonus-malus systems analysed for this study. 

 

1, Company A’s System 

Insurance company A uses a bonus-malus system with 28 levels or classes, the neutral 

level being level 22. At the outset of the contract, and as a function of his/her data, the policy-

holder is assigned the corresponding initial level of bonus or surcharge. 

Classes 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 250 200 175 150 125 110 100 95 90 85 80 78 75 72 70 67 65 62 60 57 55 52 50 48 46 44 42 40 

On the expiry of the Policy, a new level on the scale is established, which may go up 

or down, according to the number of claims made in the twelve months previous to the date 

of the calculation of his/her rate: 

• For each accident in which the policy-holder was at fault to date he will go up three 

levels on the scale. 

• If there have not been any claims the policy-holder will improve by one level on the 

previous annuity. 

 

2. Company B’s System. 

Company B's system is made up of 20 levels, the starting level of the policy in the 

BMS, until its first expiry, is assigned as a function of the policy-holder's claims history, as 

well as the declared Driver's personal characteristics, bearing in mind the subscription rules 

operated by the Company at the moment the Policy was taken out. 

Thus, the net premium for the annuity will be calculated by the application of the 

coefficient associated with the level of the Policy on the Bonus-Malus scale to the premiums 

of the guarantees affected by the system. 

The new level of the Policy on the Bonus-Malus scale for annuities or successive 

expiries will be determined in accordance with the rules which are established below: 

• Supposing the Policy has not incurred fault claims during the previous annuity: 

o If the previous level of the Policy (corresponding to the previous annuity) 

is less than or equal to 11 and greater than 1, the new level will be obtained 

by subtracting 1 from the previous level. 

o If the previous level of the Policy is equal to 1, the new level will continue 

to be 1, 
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o If the previous level of the Policy is greater than 11, in the first claims-free 

year, the new level will be obtained by subtracting one from the previous 

level, while, in the second consecutive claims-free year, the new level will 

be 11, irrespective of the value of the previous level. 

o The possible fraction of time previous to the first expiry of the Policy does 

not, for the effects of precedent, compute as an annuity. 

• In the case that the Policy has had and/or declared a fault claim during the 

previous annuity, or during the possible fraction of time previous to the first 

expiry of the Policy, the new level will be obtained by adding one level for each 

fault claim from the aforementioned period at the previous level, with a maximum 

limit of level 20, 

Class 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 300 200 175 150 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 

 

3. Company C’s System. 

The general conditions imposed by Company C establish a bonus-malus system with 

19 levels, class 13 being the neutral level. The passage from one level to the next is achieved 

by respecting the following rules: 

• For each claims-free annuity, the policy will go down one level on the scale 

until the minimum level is reached. 

• In the case of an annuity with a claim, the policy will, for each claim, go up 

one level until the maximum level is reached. 

Class 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 185 160 140 130 120 110 100 94 90 86 82 78 74 70 66 62 58 54 50 

 

4. Company D’s System 

Company D´s bonus-malus system is made up of 25 levels. When the contract is 

made, a specific entry level is assigned on the scale of surcharges and discounts in function of 

the individual risk characteristics. 

The change of level on the scale of surcharges and discounts will come about in 

function of the existence or not of declared fault claims within the observation period; the 

observation period being considered as the period of 12 consecutive months ending 2 months 

before the expiry date of the insurance annuity or, where appropriate, the period of duration 

which is applicable up to two months before the expiry date of the insurance. 
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The transition rules are the following: 

• With no claims the policy goes down a level. 

• For each claim 5 levels are added until the maximum level is reached.  

Insurance company D has included some nuances and specific rules which are 

worth mentioning due to the implications they hold for the insured. 

This contract includes a system which matches the cost of the premium to be paid 

with the claims record of the named driver of the insured vehicle. This system is, therefore, 

linked to the driver and not to the vehicle insured on the policy. 

 Those claims which have not given rise to the payment of damages will not be 

considered fault claims. 

Class 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 300 275 250 225 200 175 150 130 120 110 100 95 90 85 80 75 70 65 60 57,5 55 52,5 50 47,5 45 

Repurchase of fault claims 

This applies to those claims for damage to one’s own vehicle amounting to less than 

300 € , when the policy-holder is in the discount zone. The policy-holder has the option of 

paying the insurance company, 3 months before the expiry of the policy, the total of the 

damages awarded, in which case the repurchased claim will not be considered computable 

and the policy-holder will not be penalized. 

 

5.  Company E’s System 

The bonus-malus system used by insurance company E has 18 levels or classes, the 

neutral or starting level is level 13. In order to determine the applicable premium, the 

percentage increase or reduction corresponding to the level reached on the Bonus-Malus scale 

is applied to the appropriate premium according to the insurance company’s basic rate. 

Class 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 200 170 150 130 115 100 90 86 82 78 74 70 66 62 58 54 50 46 

When the policy is taken out it is assigned the corresponding level according to the 

driver’s experience and the rating criteria fixed by the company. 

On each annual expiry a new level will be assigned on the Bonus-Malus scale in 

accordance with the following system: 

• Year without claims: 
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o If the policy-holder was in the Neutral Zone or the Bonus Zone, for each 

claim-free year the rate goes down, until level 1, the maximum bonus, is 

reached. 

o If the policy-holder is in the Malus Zone, after two claim-free years he passes 

to the neutral zone, if this has not already happened. 

• Year with claim: 

o The rate is calculated at the appropriate level on the corresponding Bonus-

Malus table, in function of the previous level and of the number of fault claims 

in the period, until the maximum Malus level. 

Fault claims; fault claims are those which are declared in the period between the 

calculation of the premium in two successive expiries (or in the period from when the policy 

came into effect, in the case of the first annuity), irrespective of their economic value. 

 

6.  Company F’s System 

Classes 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 300 250 225 200 180 160 140 120 110 100 95 90 85 80 76 72 68 64 60 57 54 51 48 45 

The following system uses 24 levels and its neutral level is level 15. The rules which 

determine the class which a policy-holder will occupy are the following: 

• Claim-free years. 

o If the preceding level was equal to or less than 15, that is, he was in Neutral or 

Bonus Zone: 

§ On the first annual expiry he will go down a level. 

§ On the second successive expiry without a claim he will go down two 

levels with respect to the previous year. 

§ On the third successive expiry without a claim he will go down four 

levels with respect to the previous year. 

§ On successive expiries he will go down one level until level 1, 

minimum, is reached. 

o If he was in the Malus Zone (level 16 or higher), on the first expiry he will go 

down one level and on the second consecutive expiry without claims he will 

go down to level 15, Neutral, from whatever position on the Scale. On the 

third consecutive expiry without claims he will go down four levels with 

respect to the previous year. 
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o On successive expiries he will drop a level until level 1, minimum, is reached. 

• Years with fault claims. 

o The first claim will bring about a rise on the scale of: 

§ Policies situated at Bonus level lower than 15: 

• On the first or second annual renewal, two levels more. 

• On the third and successive annual renewals, one level more. 

§ Policies situated at level 15 or above: one level more. 

• The second claim within the same reference period will lead to increases on the scale, 

after the first claim has been computed: 

o Policies which remain at a level below 15: 

§ On the first or second annual renewal, thee more levels. 

§ On the third and successive annual renewals, two more levels. 

o Policies situated at level 15 or above: two more levels. 

• The third claim within the same period will lead to increases on the scale of: 

o Policies situated at Bonus level below 15: 3 more levels, minimum level 15. 

o Policies situated at level 15 or above: two more levels. 

• Successive claims within the same period will lead to a rise of two levels each on the 

scale . 

• The increase has a limit of level 24, maximum. 

 

7.  Company G’s System 

 Company G has a system which is made up of 15 levels. At the outset of the policy, 

the policy-holder is placed at neutral level (level 8). 

The rules for the assignation of the new level in function of claims are the following: 

• Regardless of the level where the policy-holder is situated, each claim-free year 

will mean a drop of one level on the scale, until the maximum bonus level is 

reached. 

• Each fault claim reported within the year previous to the expiry will lead to an 

increase of one level. 

Classes 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 200 180 150 135 125 115 110 100 90 85 80 75 70 65 60 
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8. Company H’s System 

The system used by company H is comprised of 18 levels. When the policy is taken 

out it is assigned level 10, and on each expiry a new level is fixed according to the number of 

fault claims. The rules to establish the new level are as follows: 

• If there are not any fault claims and the previous level is equal to or greater than 

10,on each expiry it will go down a level. 

• If there are not any fault claims and the previous level is 11 or higher, the first 

year it will go down a level and the second consecutive year it will return to the 

neutral zone (level 10). 

• If there are fault claims and the previous level is equal to or lower than 10, on each 

expiry it will go up two levels for each fault claim. 

• If there are fault claims and the previous level is 11 or above, for each fault claim 

it will go up three levels. 

• If there are fault claims, the previous level is 9 and the number of fault claims is 

one, the new level will be 10, 

Classes 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 400 325 250 180 150 130 120 110 100 90 80 70 65 60 55 50 45 45 

 

9. Company J’s System 

Company J presents a bonus-malus system comprising 17 classes, with the starting 

level being 9. The main characteristic of this system is that it has put the different classes or 

levels in three zones, and the rules for passing from one class to the next will be in function 

of these zones, as is indicated below: 

• When the policy is taken out it is assigned level 9. 

• For each claim-free year se it goes down one or several levels depending on the 

zone where the policy was situated the previous year. In zone A it goes down one 

level, in zone B it goes down two levels and in zone C it goes down three. 

• For each declared claim which takes place during the year it goes up two levels 

independently of the zone where the policy is found. 

The zones system is applied only to bonuses, so that policy-holders with high 

penalties can recover the neutral level quickly if they do not file any fault claims with the 

insurance company. 
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Zone C B A 

Class 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 400 250 200 170 140 120 110 100 100 95 85 75 70 65 60 55 50 

 

10, Company K’s System 

At the end of each insurance year the “bonus-malus” system is applied to the existing 

contract, in accordance with the following rules: 

• If the policy-holder does not declare any fault claim during the year, the level 

applied the previous year will go down one. The percentage corresponding to this 

new level will be applied to the annual premiums corresponding to the guarantees 

affected by bonus-malus, and this amount will be factored into the calculation of 

the premium corresponding to the new year. If a fault claim is declared during the 

year, a level is added for each one. The percentage which corresponds to the new 

level will be applied to the annual premiums of the year corresponding to the 

guarantees affected by bonus-malus, and this amount will be factored into the 

calculation of the premium for the new year. 

Class 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

Premiums 150 140 130 120 110 100 95 90 85 80 75 70 65 62 59 56 54 52 50 48 46 44 42 40 

 

11. System applied in Belgium 

The new bonus-malus system in Belgium was implemented in 1992, replacing the 

previous one, which had been in place since 1971, The 1971 system was designed for a mean 

claims frequency near to 0,3. The claims frequency observed was lower and the insurance 

companies carried out a study to propose modifications to the regulatory authority. The 

system which was finally chosen was the following: 

 

Class after one year Class Premiums 
0 1 2 3 4 5 

23 200 22 23 23 23 23 23 
22 160 21 23 23 23 23 23 
21 140 20 23 23 23 23 23 
20 130 19 23 23 23 23 23 
19 123 18 23 23 23 23 23 
18 117 17 22 23 23 23 23 
17 111 16 21 23 23 23 23 
16 105 15 20 23 23 23 23 
15 100 14 19 23 23 23 23 
14 95 13 18 23 23 23 23 
13 90 12 17 22 23 23 23 
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12 85 11 16 21 23 23 23 
11 81 10 15 20 23 23 23 
10 77 9 14 19 23 23 23 

9 73 8 13 18 23 23 23 
8 69 7 12 17 22 23 23 
7 66 6 11 16 21 23 23 
6 63 5 10 15 20 23 23 
5 60 4 9 14 19 23 23 
4 57 3 8 13 18 23 23 
3 54 2 7 12 17 22 23 
2 54 1 6 11 16 21 23 
1 54 1 5 10 15 20 23 

 

12. System in Germany 

The following table shows the bonus-malus system which is currently applied in 

Germany. There are 22 classes; new policies enter at class 21 or 19, depending on the 

experience of the policy-holder and the number of vehicles he owns. For the effects of the 

analysis carried out in this study, we will suppose that all policy-holders enter at class 19. 

transition rules and the premium scale are laid out in the Table. 

 

Class after one year Class Premiums 
0 1 2 3 4,5,... 

22 200 18 22 22 22 22 
21 175 18 22 22 22 22 
20 155 18 22 22 22 22 
19 125 18 20 22 22 22 
18 100 17 19 22 22 22 
17 85 16 18 19 22 22 
16 70 15 17 18 19 22 
15 65 14 17 18 19 22 
14 60 13 16 17 18 22 
13 55 12 16 17 18 22 
12 50 11 15 17 18 22 
11 45 10 15 17 18 22 
10 45 9 14 16 17 22 

9 40 8 14 16 17 22 
8 40 7 14 16 17 22 
7 40 6 13 16 17 22 
6 40 5 13 16 17 22 
5 40 4 12 15 17 22 
4 35 3 10 14 16 22 
3 35 2 10 14 16 22 
2 35 1 10 14 16 22 
1 30 1 10 14 16 22 
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Below we set out the model which was previously in place in this country. 

Class after one year Class Premiums 0 1 2 3 4,5,... 
18 200 13 18 18 18 18 
17 200 13 18 18 18 18 
16 175 13 17 18 18 18 
15 175 13 16 17 18 18 
14 125 13 16 17 18 18 
13 100 12 14 16 17 18 
12 85 11 13 14 16 18 
11 70 10 13 14 16 18 
10 65 9 12 13 14 18 

9 60 8 11 13 14 18 
8 55 7 11 13 14 18 
7 50 6 11 13 14 18 
6 45 5 11 13 14 18 
5 40 4 10 12 13 18 
4 40 3 8 11 13 18 
3 40 2 7 11 13 18 
2 40 1 6 11 13 18 
1 40 1 5 10 12 18 

 

This system has been in place in Germany since the 90s. The previous system had 

only 18 classes and the penalties for fault claims were less than in the current system. It is 

also noteworthy that new policies entered at class 15 (with a bonus of 35%), and now, the 

starting level is a class which is penalized with 25% or even 75%. 

 

13. System in Switzerland 

The current system used in Switzerland was implemented in 1990, and the only 

difference between this and the previous system is that each fault claim is penalized with 4 

classes, while in the previous system it was only penalized with 3 classes. The other 

conditions (the number of classes and the premium scale have not changed). The starting 

class for new policies is class 10 (neutral class). 

 

Class after one year Class Premiums 
0 1 2 3 4, 5, 6... 

22 270 21 22 22 22 22 22 
21 250 20 22 22 22 22 22 
20 230 19 22 22 22 22 22 
19 215 18 22 22 22 22 22 
18 200 17 22 22 22 22 22 
17 185 16 21 22 22 22 22 
16 170 15 20 22 22 22 22 
15 155 14 19 22 22 22 22 
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14 140 13 18 22 22 22 22 
13 130 12 17 21 22 22 22 
12 120 11 16 20 22 22 22 
11 110 10 15 19 22 22 22 
10 100 9 14 18 22 22 22 

9 90 8 13 17 21 22 22 
8 80 7 12 16 20 22 22 
7 75 6 11 15 19 22 22 
6 70 5 10 14 18 22 22 
5 65 4 9 13 17 21 22 
4 60 3 8 12 16 20 22 
3 55 2 7 11 15 19 22 
2 50 1 6 10 14 18 22 
1 45 1 5 9 13 17 21 

 

14. System in U.K 

British insurance companies enjoy total freedom to set their rates, and many a priori 

rate setting systems coexist. The system analysed here is that which is used by the main 

automobile insurance companies and it is quite typical. 

Bland (1996) carried out a detailed study of the British system and the different 

practices which are common in this market. Many insurance companies have recently 

introduced “discount protection plans”, through which policy-holders who have reached the 

maximum discount class can choose between paying a surcharge, normally between 10% and 

20%, in order to retain their entire discount in the case of suffering an accident. More than 

two claims in a period of five years would render the driver ineligible for contracting this 

insurance cover.  

The rules for passing from one class to another are the following: 

• Each claims-free year brings the policy-holder down a level. 

• With on claim in a year, the policy-holders in classes 6 to 4 go up a level, those in 

classes 3 and 2 go up two levels, and those in class 1 go up three levels. 

• With two claims in the same year the policy-holder passes to class 7 except, if 

he/she is in class 1, maximum bonus, in which case they would pass to class 6. 

• With three or more claims in the same year the policy-holder goes to class 7 or the 

no discount class. 

Classes 7 6 5 4 3 2 1 

Premiums 100 75 65 55 45 40 33 

 


