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ABSTRACT 

The paper introduces bonus/malus systems by briefly describing six of the 
systems which currently operate in Europe. The systems and their basis of 
operation vary widely among the six examples given. 

Simple spreadsheet models of these six systems are used to illustrate the 
workings of these systems and the results are compared. It is evident that in 
some markets, the bonus/malus system is more of a marketing than a rating tool, 
while in others the premium rating basis relies heavily on the bonus/malus 
system for the determination of appropriate rates. The more "efficient" systems 
(e.g., the Swiss system) which produce premiums for each risk group more in line 
with the exposure of that risk group tend to be those in which the premium paid 
by an individual is more affected by the random timing of claims over say a 10 
year experience period. The equity of the risk group is traded off against the 
equity of the individual. 

In the context of a common market in Europe which will affect five of the six 
systems reviewed, the question of the implications of such market harmonization 
is raised. 
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NO-CLAIM DISCOUNT OR BONUS/MAWS SYSTEMS IN EUROPE 

WHAT ARE THEY 

The "No-Claims Discount System" (in the UK, Australia*, etc.) and the 

"Bonus/Malus Systems" (continental Europe) refer to methods used to determine 

premium reductions or loadings on individual private passenger automobile 

policies based on the claims experience of the individual insured. 

For simplicity, the systems will be described as "Bonus/Malus Systems" in this 

paper. 

NHAT THIS PAPER IS NOT 

This paper in NOT intended to present a rigorous mathematical analysis of the 

theoretical validity of the various bonus/malus systems in use in Europe. 

The methods of analysis avoid complications and subtleties which, although 

perhaps theoretically justified, would add little to this paper. 

WHAT THIS PAPER IS 

The paper first briefly describes the various systems in use in various European 

countries. 

The paper is intended to be simple, direct and concise. Analysis focusses on 

the broader implications of the use of such systems - for example, in modelling 

the experience of a portfolio of policies, each policy in a class is assumed to 

be subject to the same claims frequency, and a binomial distribution (i.e., 

*I do realise that, except within Tillinghast's management structure, 
Australia is generally NOT considered part of Europe. 
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either there is no claim or there is one claim in a given year for each policy) 

is used whereas a Poisson distribution would probably be more "correct" in 

allowing for the possibility of more than one claim on a single policy in a 

given year. For the purposes of this paper, the impact of the simplifying 

assumption is not great and would only serve to distract the reader from the 

intended purpose of the analysis. 

WHAT DOES THE PAPER ADDRESS? 

THE NATURE OF THE VARIOUS SYSTE!MS IN USE 

The paper describes and analyses six systems of premium loading and/or discount 

applied to private automobile premiums based on the individual insured's claims 

experience 

There are various "dimensions" of the bonus/malus systems which need to be 

recognised in order to appreciate the functioning and impact of the systems. 

These dimensions include the following:- 

1. The system applies to claims reported to the insurer and not accidents 

per se - in effect, the potential penalty (loss of bonus or increased 

malus, often over several years in the future) acts as a deductible since 

the insured often has control as to whether to pay for the damages 

directly or to declare the claim and suffer the penalty. This applies 

essentially to the lees severe accidents. 

2. The systems relate to the experience of the insured vehicle on the 

individual's automobile policy, but the accrued bonus "belongs" to the 

policyholder! In Europe, multiple-vehicle insurance polices are almost 
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unknown in the private passengers automobile insurance markets. 

Typically, an insurance policy issued in the name of the insured will 

pertain to an identified vehicle. Depending on the country, the policy 

NAY also cover:- 

. Other (named) drivers on the same policy for the "insured vehicle" 

only. Coverage may be limited to the insured's spouse, the 

insured's immediate family, or to drivers specifically listed on 

the policy. 

. Other vehicles, including rental vehicles, for the named insured(s) 

only. The policy of the owner of a borrowed vehicle would generally 

be the primary policy. 

3. The systems generally apply only to the private passenger automobile 

markets. Rates for commercial vehicles and for fleets tend to be more 

flexible and subject to negotiation, often with more complicated 

experience rating plans available. 

4. The discount (bonus) or loading (malus) resulting from the system may be 

applied to: 

. the total premium 

t only the Third Party Liability component of the premium 

. only the Physical Damage component of the premium 
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In some countries, specific elements of premium are not subject to the 

discount/loading because claims arising from the corresponding insured 

peril do not lead to any penalty (for example, claims for windscreen 

damage often do not affect the accrued bonus, and the corresponding 

premium is not adjusted under the bonus/malus system). 

. Generally, the discount or loading is applied after other relevant 

rating factors have been taken into account - i.e., after age and 

sex of driver, geographical location, type and age of vehicle, etc. 

have been taken into account. However, some of the systems are 

applied to a relatively unsophisticated premium rating base. 

c The discount or loading is generally expressed as a percentage of 

the full "standard" premium. No attempt is made, for example, to 

identify the underlying risk premium and to apply the premium 

modification to that component only. 

. Insured's on the highest level of bonus may have the option, after 

a set number of years in that class, to "protect" their level of 

bonus by paying an additional premium. Under such systems, a 

limited number of claims can be made against the "protected" policy 

without prejudicing the insured's bonus level. Effectively, the 

additional premium is being used to "buy out" the implicit 

deductible imposed by the application of the standard bonus/malus 

system. 

5. The question as to whether the system is required to be applied under the 

relevant laws or regulations; whether it is applied universally on a 
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voluntary basis by insurers; or whether it is applied on an ad hoc basis 

by individual insurers. 

EQUITY REGARDING POLICYHOLDERS 

Equity, in the sense of "fairness", with regard to the various policyholders 

within the system can be considered at various levels:- 

1. For the individual insured 

. credibility - a bonus/malus system is an experience rating system 

based on the individual insured's claims experience (frequency, not 

severity). In the paper by Bailey and Simon1 which studied the 

experience of the Canadian Merit Rating Plan, the authors concluded 

that "experience for one car for one year has significant and 

measurable credibility for experience rating", however, that "in a 

highly refined private passenger rating classification system which 

reflects the inherent hazard, there would not be much accuracy in 

an individual risk merit rating plan". 

Indeed, if the risk classification plan were perfect in allocating 

insureds into classes with homogeneous inherent risk levels, there 

would be no theoretical justification for a bonusfmalus system. 

Two (UK, French) of the plans reviewed in this paper are applied to 

a premium which reflects many other rating factors (age and sex of 

driver, type and age of vehicle, geographical location, nature of 

use, etc.) and two others (Dutch, Italian) use premiums reflecting 

four rating factors. It is questionable whether these systems 

(particularly the French and UK ones) are really intended to 
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differentiate among insured6 with inherently different risk levels 

as opposed to serving a primarily marketing or political need of 

anpearinq to give the individual insured credit for his own driving 

experience in an equitable manner, and introducing a hidden 

deductible. 

c control - when the underlying risk is such that the average annual 

frequency of claim for a unit of exposure is of the order of 10% 

to 15% (the typical annual claims frequency on private passenger 

automobile policies in Europe where bonus/malus systems operate), 

it is evident that the actual timing of a claim for an individual 

is largely determined by chance. Whether the first (if any) claim 

occurs in the first year or the fifth or the tenth year of driving 

(assuming that the inherent risk of a claim remains level) is 

largely out of the individual's control. This being the case, it 

would appear unfair to penalise an individual severely based on the 

fortuitous timing of a claim. This argument can be extended to ask 

whether it is "fair" to penalise a driver due to the chance 

happening of zero, or one, or two, . . . claims in a given experience 

period. 

For example, consider the percentage of insureds in four sub-classes 

(each with constant claim frequencies of 5%, lo%, 15% and 30% 

respectively) who are expected to have zero, one, two, . . . claims 

over a ten year period. The table below shows the values for up to 

three claims: 
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PERCENTAGE OF INSUREDS WITH EXACTLY N CLAIMS IN 10 YEARS 

Number of ------- Annual Frequency of Claim ----- 
Claims, N 5% 10% 15% 30% 

0 60% 35% 20% 3% 
1 32% 39% 35% 12% 
2 7% 19% 28% 23% 
3 1% 6% 13% 27% 
3+ 1% 4% 35% 

From this table, over the range of claim frequency within which 

most insureds would fall, the dominance of the "chance" element of 

having 0, 1, 2 or perhaps even 3 claims over a 10 year period is 

self-evident. 

. changes in inherent risk over time - the typical "life-cycle" of 

an insured with respect of individual private passenger automobile 

insurance is for the level of inherent risk to decline as the age 

of the insured and his level of driving experience and competence 

increase (at least until a relatively advanced age). (An exception 

to this in terms of the exposure under an individual policy is the 

increase in inherent risk as the children of the insured reach 

driving age and use the parent's vehicle (and insurance coverage!).) 

Is it fair for an individual who has an accident while part of a 

high risk group (where, as a young, inexperienced driver he may be 

"expected" to make a claim, and is paying a premium to reflect this) 

to be penalised several years later when he has been re-classified 

into a lower risk group (by virtue of increased age, years of 

driving experience and, perhaps, marital status and type of 

vehicle)? 
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2. For a "cohort" of insureds 

A "cohort" of insureds consists of a cross-section of the insured population 

at a given point in time (as contrasted with a "generation" as described below). 

For example, a cohort may consist of a rating class during a given period. 

c credibility - if a cohort is sufficiently large, the credibility 

afforded the experience of the class will be relatively high. On 

a collective basis, it is possible to evaluate the responsiveness 

of the aggregate premiums charged to a cohort from one year to the 

next compared with the relative level of actual claims against 

expected claims. 

l membership - over the past decade in the US, there has been much 

debate of rating factors used to determine automobile insurance 

rates. The debate usually is trying to identify "appropriate" 

rating factors, by balancing those indicated as statistically sound 

against those which are socially acceptable. Membership of a rating 

class (or cohort) is often beyond the insured's control (e.g., sex, 

age) and it has often been argued that it is unfair to rate on such 

uncontrollable factors. It is interesting to note that by denying 

the ability to use statistically sound rating factors which, a 

priori, are fair to members of the various classes, an action 

intended to reduce discrimination against the individual will only 

serve to increase the inequity of the resulting system when viewed 

from the individual's perspective. (The Belgian Controlling 

Authority's attitude noted below may fall into this category.) 
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3. For a "aeneration" of policvholders 

In the previous section, a cohort was identified as a cross-section of the 

insured population at a given point in time. Another view of the population is 

to trace the premiums paid by a "generation" of policyholders, for example, by 

evaluating over an extended period (say 10 to 20 years) the experience of a 

group of policyholders who enter the system during a given year. Such analysis 

may be described as using a "generation" approach. A given system may have a 

very different level of equity when viewed from a generation perspective 

compared with that of a cohort. 

4. The Test of Fairness for the Individual Insured 

In order to consider the fairness of a system, the analysis has tried to 

identify how differently the same insured would be treated if his claims 

experience varies in a manner which is solely due to chance. Ideally, two 

identical risks should pay the same premium over an extended experience period 

during which the only factor affecting claims experience is the random timing 

of claims. Starting from a base year 0, the premiums paid by an individual over 

a 10 year period is calculated under six claims experience scenarios - no 

claims; one claim in the base year; and four different patterns of three claims 

in years 0 through 9. The difference in the premium paid for the first two 

scenarios is an estimate of the implicit deductible imposed by the system for 

an insured in the selected initial bonus grade. (Note that the level of the 

implicit deductible varies with the current bonus grade, usually decreasing as 

the initial level of bonus increases.) For the six scenarios in each system, 

the premium paid over the 10 years is standardised against the average premium 

paid for the six scenarios. The range of these six standardised premium amounts 

provides an indication of the degree of inequity imposed by the system on the 

individual due to chance variations in claims experience. The standard 
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deviation (using the population rather than the sample definition of standard 

deviation) also been calculated as an indicator of this inequity. In a 

perfectly equitable system , the premium paid in each scenario would be identical 

and the standard deviation zero. As the standard deviation increases, the 

degree of sensitivity of premiums paid to the chance variation in claims 

experience (in number and/or timing) increases, and hence so does the level of 

inequity from the individual's point of view. 

5. The Concept of "Efficiency" 

Lemaire' defines the "efficiency" of a bonus/malus system as the elasticity of 

the discounted expectation of all (future premium) payments with respect to the 

claim frequency. This definition needs to be measured separately for policy- 

holders in each starting bonus grade in the system. Note that this definition 

is a "generation" approach (looking at the average premiums paid by a group of 

insureds over an extended period of time) and introduces present values into the 

calculation. 

As a simplified measure of the average (over all the bonus grades) efficiency 

of a bonus/malus system, we have used the following formula: 

JJAv Prem fProb Claim xl Year 50 - Av Prem (All Insureds) Year 50) / Av Prem fAll)l. 
[Prob Claim x - Av Prob Claim All Insureda] / Av Prob 

The same approach has also been applied to the values at 30 and 30 years. (Note 

that the values at 30 and 50 years are to some extent artificial in that they 

show the results assuming the system is permitted to operate unchanged over an 

extended period of time. As Gerber' noted, "even in a country like Switzerland 

(where things move slowly) the bonus/malus system is modified once in a whilel" 

However, the values at 30 and 50 years are a valid indicator of the longer term 

impact of the various systems. 
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As an example of the calculation, in the Swiss system, the average premium 

estimated for year 50 for the insureds in the sub-class with a claim frequency 

of 30% is 2.0409 x Std Prem. 

The overall claim frequency for all sub-classes combined is 10%: the average 

premium for all insureds is 0.6265 x Std Prem. 

Hence the "efficiency" of the Swiss system, in adjusting the average premium 

for the higher than average claim frequency in the 30% claim frequency sub-class 

is measured as: 

12.0409 - 0.62651 f .6265 = 113%. 
[0.30 - 0.101 / 0.10 

That is, the bonus/malus system slightly more than compensates for the increased 

frequency in the 30% sub-class. This is actually a very good score - for the 

other systems, the value is generally of the order of 30% to 60%, indicating 

that the other systems do not (even approximately) lead to sufficiently higher 

average premiums to offset the higher frequency, even in the longer term. 

Note that except for the value at 10 years (when the model presents the 

situation for a group of insured5 who have entered the system evenly over the 

immediate past 10 years), the model does not really reflect the premiums paid 

over time in arriving at the current situation. The values in the model at 10 

years can be regarded as the indication of the total of the premiums paid over 

10 years by a group of insureds who entered the system over a one year period 

10 years ago. In this way, the measure of efficiency at 10 years gives a feel 

for the equity of the various systems over the shorter term in reflecting the 

premium history of the group of insureds (i.e., on a generation basis). 
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Efficiency, as measured using the formula shown above from the values in the 

model shown at development years 30 and 50, is a measure of the equity of the 

system when considering the impact of the bonusfmalus system on sub-classes or 

cohorts of insureds. 

EQUITY REGARDING INSURERS 

Equity among insurers may be affected by factors such as the following: 

1. The freedom of the individual insurer to define and implement the system. 

2. The ability of the insurer to select (or reject!) policyholders without 

restriction. 

3. The ability of the insurer to determine rates for each class of insured 

without restriction on the factors used to define the classes and on the 

relative loadings applied for each class. 

DIMENSIONS IGNORED 

The analysis in the paper ignores:- 

1. The other rating factors such as age and sex of the insured, age and type 

of the insured vehicle, geographical location which are intended to 

allocate policyholder to "correct" class. It is assumed that the loadings 

for these factors are unbiased. In the Dutch system, the initial 

allocation to a grade within the bonus/malus system is adjusted for age 

(<24, 24-25, 26-27, >27) and for mileage (<12,000 km; 12,000-20,OOOkm; > 
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2. 

2O,OOOkm), with subsequent adjustments if the insured changes class. In 

the analysis, only the impact of claims has been taken into account. 

Any changes in inherent risk/frequency over time. In modelling the 

experience of an individual insured or class of insureds, the models used 

do not reflect the fact that over the lifetime of the insured or the 

class, the inherent risk may change. These simplified models can still 

identify the inherent impact of the various bonus/malus systems on the 

individual insured or class of insureds. For those systems in which the 

other rating factors used in determining the standard rates already 

broadly reflect such changes in inherent risk, the models present a more 

realistic analysis. 

SYSTEMS IN USE IN EUROPE 

The table overleaf summarises the main characteristics of 6 of the systems in 

use in Europe, and compares two of these with the system which preceded the 

current one. The first four pages of the exhibits provide more details of the 

individual plans and summarise the main results of the analysis. Below are 

noted certain features of each system which are not included in the summary 

tables. 

1. French Svstem 

Companies are free to determine the underlying standard premium to which the 

bonus/malus system (defined in the insurance law) is applied. Administratively, 

the system is awkward since the coefficient is the cumulative result of each 

year's insurance experience - in theory, there are 301 separate grades, since 

the coefficient is rounded to the nearest whole percentage point, subject to a 

minimum of 50% and a maximum of 350%. It is necessary to record the date of the 
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last claim since there is an over-riding rule which requires the coefficient to 

be subject to a maximum of 100% after two claim-free years. When underwriting 

a new insured with previous insurance experience, it can be very difficult to 

reconstruct the coefficient applicable. 

Due to the relatively slow rate of decrease in the coefficient (5% for each 

claim-free year), and the companies' freedom in setting the underlying standard 

premium rate, the major impact of the system is likely to be the reduction in 

claims frequency due to the implicit deductible introduced by the system. 
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SUMMARY OF BONUS/MALUS SYSTEMS IN USE IN EUROPE 

Countrv 
Basis/ 
Adoption 

UK Voluntary 
Ad hoc 

FRANCE BY LAW/ 
Obligatory 

SWISS "TARIFF" 
"old" Universal 

SWISS 
*'new" 

"TARIFF" 
Universal 

s 
ITALY 
"old" 

ITALY 
na new" 

DUTCH 
1989 

BELGIAN 
1990 

BY LAW 
Obligatory 

BY LAW 
Obligatory 

VOLUNTARY 
Agreement 

BY LAW 
Obligatory 

Number 
of Grades 

5 to 7 

301 

22 

22 

13 

18 

14 

21 

Premium in Grade as % of Std Prem 
Minimum Standard Maximum 

Applied Protection Rules if: 
to Available? No Claim Per Claim 

(Change in Grade) 
(% loading) 

Grade 5/7 Grade 1 Grade 1 Total Prem Yes after 3 +1 +2 
35 to 40 100 100 yrs Grade 5/7 na na 

Grade 301 Grade 251 Grade 1 
50 100 350 

Total Prem NO 

Grade 22 
45 

Grade 13 Grade 1 
100 270 

Grade 13 Grade 1 
100 270 

TPL NO 

Grade 22 
45 

TPL NO 

na 
-5% 

+1 
na 

+1 
na 

na 
25% 

-3 
na 

-4 
na 

Grade 13 
70 

TPL Premium NO -1(Max4) 
na 

Grade 18 
50 

Grade 6 Grade 1 
100 200 

Grade 6 Grade 1 
100 200 

TPL Premium NO 

+1 
na 

+1 
na 

-2 to -3 
na (Max4) 

Grade 14 Grade 2 Grade 1 TPL + NO +1 -4 to -5 
30 100 120 Accident Damage na na 

Grade 21 Grade 9 Grade 1 
50 100 200 

TPL Premium NO +1 
na 

-4 to -5 
na 



2. UK Svstem 

Both the structure of the bonusfmalus system and the underlying standard 

premiums are determined by the individual insurer. Hence the bonus/malus system 

is being applied to a premium determined within a detailed risk classification 

plan which should undermine the potential experience rating impact of the 

bonusfmalus system. The inefficiency of the system, and the fact that the 

average bonus produced under the typical system is too high, are widely 

recognised in the industry. The introduction of bonus protection (which 

effectively removes the implicit deductible element of the system) has only 

exacerbated the situation. In recent years, several niche players have entered 

the market without a bonus/malus system in order to try to profit from those 

sectors of the market for which the usual bonus/malus systems result in 

excessive premiums (typically in the low bonus classes). Some of the major 

companies have introduced special rating plans for favoured groups of insureds 

(for example, the over 50 year-old drivers with a good driving record) which are 

outside the usual bonusjmalus systems. To some extent, such plans are merely 

removing groups of insured who would otherwise be part of the protected bonus 

class of insureds. The special plans often re-introduce a deductible! 

3. Swiss Svstem 

The Swiss system has recently been changed to increase the penalty on making a 

claims from 3 to 4 bonus grades. This was done essentially to increase the 

technical efficiency of the system (i.e., so that the average premium for poor 

risks is increased sufficiently). The standard premium is determined on only 

two rating factors - the type of vehicle (e.g., private passenger vehicle) and 

the engines cubic capacity). Given such a simple rating base, there is 

evidently scope for the experience rating effect of the bonus/malus system to 

come into play. 
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4. Italian Svstem 

The Italian system has been recently extensively overhauled, with the extension 

of the number of classes from 13 to 18 - the new classes effectively extend the 

bonus scale to provide for hiqher bonuses. This has been countered by 

increasing the penalty for a claim from 1 grade under the former system to 2 to 

3 grades under the new system. These changes will make the system more 

discriminatory - in favour of the "good" risk and against the "poor" risk, hence 

increasing the system's efficiency. 

5. Dutch Svstem 

Companies are free to set their rates and to define the bonus/malus system they 

use, however, any changes which lead to increases in premiums for individual 

insureds need to be approved by the Ministry of Economic Affairs under price 

control legislation. 

The system described has been developed by a working party formed by a number 

of large Dutch insurers which felt that a thorough review of the existing system 

was due. The resulting system is a modification of the system recommended by 

the working party after discussions with management which brought certain 

commercial pressures to bear. The bonusfmalus system is seen as an integral 

part of the whole rating structure which was under review. 

The basic premium is calculated as a function of the vehicle weight for Third 

Party Liability cover and a function of the car's original cataloque value for 

Accidental Damage cover. A percentage loading is applied depending on the 

geographical location of the insured- there are 3 rating zones. In addition 

to the impact of claims on the progression through the bonus/malus grades, there 
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are three classes of mileage (less than 7,000 miles pa, 7,000 - 12,000 miles pa 

and over 12,000 miles pa) and 4 age groups (less than 24, 24-25, 26-27, and over 

27) which are used to adjust the initial bonus grade allocated to a new insured. 

Changes in age and/or mileage on renewal will be reflected in an adjustment to 

bonus/malus grade in addition to the impact of the relevant claims experience. 

6. Belaian System 

The premiuin rating base and bon'us/malus systems are both written into the law 

in Belgium. The premium is based on a constant plus an amount determined as a 

function of the power rating of the car's engine. Hence, the bonus/malus system 

is being heavily relied upon to provide appropriate premiums for individual 

insureds. Lemaire4, when introducing the background to the development of the 

new Belgian rating system, notes that "... the Control Authorities clearly 

hinted, during informal preliminary meetings, that they did not like the idea 

of a priori classification variables, their main argument being that the fact 

that a policyholder is young or lives in a densely populated area does not 

necessarily imply that he is more likely to cause accidents". Given this 

background, the almost total reliance on an a postiori rating system is 

understandable. It is, perhaps, not too late to start the educational process. 

Indeed, if reliance on an a postiori rating system is desired, then almost 

necessarily the equity of the system as regards the individual must suffer. 

Maybe it is politically more acceptable to have a relatively small subsidy paid 

by the majority of policyholders to keep the level of high risk group premiums 

"reasonable" rather than requiring each risk group to pay its way? The 

introduction and growth of the involuntary markets in the US may be seen as 

supportive evidence of the Belgian philosophy1 
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METHOD OF ANALYSIS 

MODELING THE SYSTEM 

For each bonus/malus system, a simple spreadsheet based model was built which 

projects the development over 50 years of the distribution by bonus grade 

assuming 10,000 new entrants to the base class (which pays 100% of the standard 

premium) for each of the first 10 years. The distribution obtained in the 50th 

year is taken as an approximation to the ultimate steady state which would be 

achieved if the system continued to operate without modification indefinitely. 

Three "risk-types" of insureds were separately modelled by assuming three levels 

of claims frequency, viz., 5% per annum, 10% per annum and 30% per annum. The 

models assume that each insured has either zero or one claim each year - 

multiple claims are not modelled. This assumption will tend to underestimate 

slightly the numbers of insureds in the higher grades (high malus), especially 

in those systems which penalise claims relatively heavily (for example, the 

Swiss system which penalises the insured 4 bonus grades per claim). However, 

the distortion is minor and probably tends to decrease as the term of the 

projection is extended. 

In addition to the "class" model, the impact of the system on an individual 

insured over a 10 year period was modelled assuming various patterns of claims 

over that 10 year period in order to determine the level of the implicit 

deductible imposed by the system and to illustrate the degree of fairness of 

the system when considered from the individual's perspective. 

EVALUATION OF EFFECTS OF SYSTEMS 

Given that each insured in a rating class pays a premium based on the same 

standard premium subject to the relevant bonus or malus, the impact of the 
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bonusjmalus system can be evaluated by calculating the average premium paid by 

the group of insureds under consideration as a percentage of that standard 

premium. An index of the premium charged is thus obtained by determining the 

relative average premium paid by the sub-class of insureds compared with the 

average premium paid by the class in total (i.e., the sum of the three sub- 

classes). 

As noted above, the "model" developed for each system traces the development of 

the "population" of insureds over a 50 year period with the following 

assumptions: 

10 000 new entrants each year for 10 years in the "standard" class. 

the population consists of three sub-classes of insured as follows: 

20% of the population has a claim frequency of 5% per annum 

75% of the population has a claim frequency of 10% per annum 

5% of the population has a claim frequency of 30% per annum. 

Hence, the average claim frequency is 10% per annum. 

l a binomial distribution of claims numbers is assumed for each insured - 

that is, multiple claims on an individual policy in a given year are not 

modelled. For example, with an assumed claims frequency of 10% per annum, 

90% of policyholders are assumed not to claim during a given year and 10% 

of insured are assumed to have 1 claim. 

the claim frequency is not affected by the level of the implicit 

deductible. 



. there are no exits from the system. 

Thus the model shows the development over 50 years of the distribution of the 

population by bonus/malus grade for each sub-class for a "cohort" of insureds 

who enter the insurance system evenly over a 10 year period at the standard 

premium grade. 

Averaae % of Standard Premium: we calculate the average premium paid by the 

sub-class of insureds (across all bonus/malus grades) for each development year 

based on the distribution of insureds by bonus/malus grade and the relevant 

levels of bonus/malus. 

Relative Premium: for each development year, the average premium paid by each 

sub-class is standardised against the average premium paid by the three sub- 

classes in total. 

There is a graph included in the exhibits for each of the bonus/malus systems 

modelled - these graphs show the evolution of the Average Premium as a % of 

Standard Premium, and the Relative Average Premium for each of the three sub- 

classes and for the class in total over the 50 years modelled. In a perfectly 

efficient system, the relative premium for the 30% sub-class should be 3.00 and 

that for the 5% sub-class 0.50. The less efficient the system, the closer these 

values will remain to 1.00, the relative premium for the class in total. 

Standardised Standard Premium fSSP): the "standard" premium for a given system 

has little intrinsic significance - the premium in any of the bonus/malus grades 

could be taken as the "standard" after application of a suitable scaling factor. 

In order to be able to make comparisons among the systems, it is necessary to 
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standardise the standard premium. The Swiss system has been taken as the base 

- the SSP is taken to be the average premium payable under the Swiss system 

during the 50th year which should be, approximately, the steady state. The 

relative SSP from the other systems is determined by the ratio of the average 

premium estimated for year 50 in that system compared to that applying in the 

Swiss system. In this way, the two systems would generate the same premium 

volume for the same exposure base as is used in the models assuming the 

respective distribution of insureds by grade as estimated by the models. As an 

example of the use of the SSP, in the summary exhibit the implied deductible for 

each system is expressed as a percentage of the SSP. 

RESULTS 

The table overleaf summarises the main results of the analysis. 

1. Pfficiencv: the Swiss system is obviously the most efficient of the 

systems reviewed, particularly in dealing with higher than average risks. 

None of the systems is particularly sensitive to lower than average risks 

- the Swiss system only reduced premiums by 50% of the relative risk 

reduction. In the shorter term (over 10 years), the Swiss system is again 

the best, although the Dutch and Belgian systems do well too. It is 

interesting to note that the UK system, which over the very long term is 

almost ineffective in distinguishing among high and low risk insureds, is 

almost as efficient as the Dutch and Belgian systems over 10 years. 

2. Implicit Deductible: the implicit deductible varies with the bonus grade 

which the policyholder currently has. The summary shows two examples for 

each system which tend to suggest that there is a correlation between 

higher efficiency in a system and a higher implicit deductible. The UK 

system is distorted by the presence of the extra premium for bonus 
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SUMMARY OF RESULTS 

--------- EFFICIENCY --------- -------- IMPLICIT DEDUCTIBLE ----- --- FAIRNESS TO INDIVIDUAL --- 
Country 5% risk 30% risk Starting --- Deductible --- 

Grade % Std Pr SSP % MIN MAX STD DEV 

FRENCH 8% 12% 10% 33% 12 56% 65% 86% 114% 11% 
10 64% 74% 

UK 11% 1% 12% 6% 6 0% 0% 93% 130% 14% 
2 110% 171% 

SWISS 21% 45% 25% 113% 12 380% 380% 53% 158% 34% 
5 665% 665% 

ITALY 10% 9% 13% 31% 12 72% 85% 84% 125% 13% 
3 315% 373% 

DUTCH 16% 28% 15% 52% 10 70% 116% 65% 157% 29% 
4 255% 423% 

BELGIAN 13% 25% 14% 60% 13 172% 345% 70% 147% 25% 
4 174% 348% 



3. 

protection (assumed to be 5% of the standard premium). Although the 

analysis shows an implicit deductible of zero for a policyholder in bonus 

grade 6, the decision not to claim will allow the policyholder to be 

eligible for bonus protection sooner which may be perceived as having 

value to the policyholder. 

Fairness to the individual insured: as noted above, the method used to 

identify the degree of fairness to the individual insured is somewhat 

arbitrary - the results for each system would vary with the starting grade 

of the insured in year 0 and with the various claims experience scenarios 

modelled. The results tend to indicate that the degree of fairness (which 

is taken to be reflected in a low standard deviation of the relative 

premiums paid under the six scenarios, and a low range between high and 

low premiums paid) is negatively correlated with the efficiency of the 

system. This, perhaps should not come as an unexpected result, since a 

system which is efficient is one which responds quickly to the indications 

of the claims experience , while the concept of fairness to the individual 

is related to stability of premium under conditions where chance is the 

only element at work. 
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CONCLUSION 

It is evident that most of the systems reviewed, with the possible exception of 

the Swiss and the Dutch systems, are not effective in introducing an average 

penalty or discount which is appropriate to the relative level of risk of 

various sub-classes of insureds within a given rating class. Given that the 

systems are not effective in respect of groups of insureds, the situation in 

respect of individual insured6 can only be expected to be less equitable. This 

is because the timing of individual claims becomes relevant to evaluating the 

impact of the bonus/malus system, and for the individual, such timing is largely 

of a fortuitous nature. This will lead to individual insureds with the same 

underlying level of risk being treated differently - under certain systems, 

significantly differently. 

Since the adjustment, which is a percentage loading or discount on the standard 

premium, is based solely on frequency of claims (severity of the claims is not 

directly reflected although it does have an indirect impact through the implicit 

deductible) and does not explicitly provide an experience adjustment relative 

to an "expected" level of claims, the bonus/malus system6 as currently 

structured cannot be expected to reduce systematically the bias in a class 

premium rate which is not "correct". 

From an "actuarial" point of view, the use of bonus/malus systems as a principal 

component in the determination of premiums for individual private automobile 

insurance policies appears questionable. The lack of credibility of an 

individual risk over one year, the changing nature of the underlying risk over 

time, and the resultant inequity to the individual insured due to the impact of 

the random timing of claims all support thia contention. However, the systems 

can be recommended from various other points of view, viz.: 
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l Insureds' "psychological comfort" - the individual insured is likely to 

identify well with the system which appears to reward him for being a 

"good" driver, where "good" is defined as being an insured who does not 

claim. His attitude may change after he is forced to claim following an 

accident which is not his fault but which will result in his incurring a 

premium penalty! 

t As a hidden deductible or excess - where the insured has the choice as to 

whether or not he makes a claim after an at-fault accident, the present 

value of the expected cumulative future premium penalties which the claim 

will produce represents a threshold below which he will ("logically") not 

claim but will agree to pay the claim amount himself without involving the 

insurer. In effect, the expected future premium penalty has the same 

effect as a deductible or excess of an equal amount. As noted in the 

paper, the relative level of such implicit deductibles is extremely high 

in some systems. From the insurers' point of view, especially in the 

marketing department, it is usually preferable to have a deductible which 

is not explicit. Although most insureds recognise this situation in 

principle, most probably underestimate the actual level of the implied 

deductible (at least until they have a claim!). The expense saving 

resulting from the elimination of many small claims can be significant. 

Note that offering bonus "protection" effectively removes this advantage. 

. As a marketing tool - especially in those systems which are not fully 

specified by law, the design and implementation of the bonus/malus system 

can be regarded as an additional dimension in the developing the product. 

It is vital the premium rates fully recognise not only the specific design 
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of the bonus/malus system to be used, but also its implementation 

including, for example, expected levels of "introductory bonuses" which 

are to be offered to new insureds with a clean driving record but who have 

not previously been insured in their own name. 

. Political Expediency - this derives from the insureds "psychological 

comfort" when viewed from the position of the political body responsible 

for determining the basis and level of rates in a market where rates are 

controlled. It is often considered much safer for the regulator to 

formulate a system which appears to base the premium to a large extent on 

the individual insureds' experience, rather than impose a detailed risk 

classification plan which may be seen to discriminate on a politically 

sensitive (although perhaps statistically justifiable) basis. 

Furthermore, it may be argued that in particular markets, the data base 

available is too small to provide a sound statistical basis for determining a 

reasonably complete risk classification rating plan. 

A great deal of work has been done to develop bonus/malus systems which are 

"efficient" on a risk group basis. The benefits of the implicit deductible in 

reducing claims frequency cannot be denied - however, the same effect could be 

achieved through explicit deductibles which could be set a levels which are more 

logical, consistent and useful. Perhaps it is time for the balance to be moved 

back towards the equity of the premium rating system as it affects the 

individual insured? 

332 



A THOUGHT FOR THE FUTURE 

With the approach of an open market within the EEC (the Swiss are safe, at least 

for the time beingl), it is likely that the level of government intervention in 

the personal lines insurance markets will tend to decline over the coming 

decade, particularly in terms of the rating basis to be used. At the same time, 

it is becoming easier for insurers in any member State to operate in all of the 

other member States, hence increasing the potential for competition. Together, 

these forces are likely to break down the tariff and cartel arrangements which 

currently underpin many of the private passenger automobile insurance markets 

in Europe. It will be interesting to see whether the efficient but intricate 

and long term bonus/malus systems of continental Europe can survive in such an 

environment. Equally, it is questionable whether the marketing based "No-Claims 

Discount" approach currently dominating the UK market will survive intact. ISO, 

where are you? 
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BONUS/hfALUS .SXSlEMS RBVlBW SUhfMARY 

PREMIUM SCAIE Ah’D TRWSi-RON RULES 

(Premium Sale in % Standard Premium: Transition Rules show Bows Grade during Year 1 given 0,l or 2 claims during Year 0) 

-lT 
Gmde h 
Year 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
l5 
16 
17 
18 
19 
20 
21 

I 22 I 

0 - Iknch System - l(2) -UKSystem- T 
lnmium Gmdc During Year 1 if Pmmilmt Grade During Year 1 if F 

sale Oclaim6 1 claim lclaims Scale Oclaims 1 claim 2claims 
(APPROXJh4ATED) I 

3Ml.o0% 1 1 1 law% 
250.00% 2 1 1 70.0096 
m.m 
175.00% 
l5o.00% 
l3750% 
l25.00% 
1125096 
1m.m 
95.00% 
9o.cG-z 
s.owb 

, 

i?tm% 
76.00% 
?m% 
68.00% 
64.cc% 
6o.m 
57.0@% 
54.00% 
51.0% 
5o.m 

3 2 1 
4 3 1 
6 4 2 
I 5 3 
8 6 4 
9 7 5 

10 8 6 
11 9 I 
12 9 0 
13 10 9 
14 11 9 
15 12 10 
16 13 11 
17 14 12 
1fJ 15 13 
19 16 14 
20 17 15 
21 18 16 
22 19 17 
22 19 17 

60.004 
50.004 
40.009 
35.004 
35m 
35.w 
x5.004 
40.009 

2 1 
3 1 I 
4 1 I 
5 2 1 
6 3 I 
7 4 
8 5 
9 5 1 

10 5 ! 
10 10 1( 

l. 

-tswksssyatcm- 1 
Irmimll Grade During Year 1 if 

scale Odrims 1 claim 2claims 

270.lM% 2 1 1 
25cm% 3 1 1 
?3om% 4 1 1 
2l5.00% 5 1 1 
2a3.00% 6 1 1 
lR.WO% 7 2 1 
170.0096 8 3 1 
l55.00% 9 4 1 
140.00% 10 5 1 
130.004b 11 6 2 
120.00% 12 7 3 
110.00% 13 8 4 
100.00% 14 9 5 
9o.m% 15 10 6 
fiMo% 16 11 7 
7s.m 17 12 a 
m.oo% 18 13 9 
65430% 19 14 10 
6o.a% 20 15 11 
55.00% 21 16 12 
50.00% 22 17 13 
45.03% 22 18 14 

NOTF!SZ (1) The Prencb system dm not ban d&ted grades - from an initial value of 1.00. the mefficient is multiplied by 0.95 after a claim fxc year, othelwise by 1.25 for each 
100% at fault claim and 1.125 for each partially at fault claim 
The minimum ccet?icicnt is 050 and the maximum is 350. After 2 claim-free years, the maximum cocffcient is 1.00. 
The abwe system has been apprxbaatad by use of the premium scale and transition table sham above - in addition, the rule that after 2 claim-free yean. the maximum 
codficient is 103 has also been incorporated in the model. 

(2) The UK system modelled is typical of the market - the availability of obtaining bonus protection after tbnx yean in the bigbest bonus class is assumed. 
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SUMMARY 

Number of Grades 
Entry Grade 

Sub-Class: Frequency = 

A” Pnm % Sfd @ Yr 10 
30 
50 

ml A” Prcm @ Yr 10 
30 
50 50 

Eaiciency @ Yr 10 Eaiciency @ Yr 10 
30 30 
50 50 

I 
A” Std Pm,,, Yr M 
Index to Standardisc Prcm 

Starting Grade 
Indicated Ekes (% Std Pr 
Excess % SSP 

I 
Starting Grade 
Claims in Years: 
Std Premiums Paid 
Ret to AVERAGE line abc 
MIN & MAX of line abwc 
Std Deviation line -2 abwe 

RESULTS 

- French System - - UK System - -Swiss System - 

22 (Approximation to 301 grades in practice) 10 22 
9 1 13 

5FFlCIENCY’ OF SYSl?EM FOR A SUB-CLASS OF INSUREDS 
5% 10% 30% TOTAL 10% 

81.91% 85.09% 102.24% 85.31% 
51.02% 53.79% 9182% SS.13% 
SO.sP% 52.73% E%xo% 54.16% 

0.96 ml 1.20 1.w 
0.93 0.98 1.67 ml 
0.94 0.97 1.64 l.w 

5% 10% 3WoToTAL: 10% 5% 10% 30% TOTAL: 104 

52.30% 55.11% 63.60% 5S.22% 1658% 85.31% 128.54% 85.724 
39.99% 39.95% 49.&l% 40.41% 48.99% 60.38% 190.09% 64% 
‘w.w% 40.00% 44.90% 40.24% 43.44% 57.00% iw.w% 62.659 

0.95 1.0 1.24 1.M) 0.89 1.00 150 l.o( 
0.99 0.99 1.21 1.00 0.76 0.93 2.94 1.a 
0.99 0.99 1.12 1.00 0.77 0.91 3.26 1.a 

8% #N/A 10 % 11% #NjA 12 % 21% #N/A 25% 
15% #N/A 33 % 2% #N/A 11% 48% #N/A 97% 
12% #N/A 32 % 1% #NfA 6 % 45% #N/A 113 % 

TANDARDISED STAhDARD PREMIUM 
54% 
1.16 

40% 63% 
1.54 1.00 

EXAMPLES OFTHE IMPLIClT EXCESS OR DEDUCIlBLE 
12 10 6 2 12 5 

56% 64% 0% 110% 3wHo 665% 
65% 74% 0% 171% 380% 665% 

E.Sl. OF FAIRNESS TO INDIVIDUAL INSUREDS: PREMIUM PAID OVER 10 YB4RS 
12 12 12 12 12 12 6 6 6 6 6 6 12 12 12 12 12 1: 

NONE 0 2A8 0, 29 ou 7,8,9 NONE 0 3.6.9 1=1,9 7,819 0,1,2 NONE 0 2.w O,‘V om 798, 
6.32 6.88 7.31 8.43 8.X 6.94 3.90 3.w 3.90 4.05 3.90 5.45 6.90 1o.m 13.M 16.30 al.4 9.9: 

85.73% 93.33% 99.16% 114.36% 113.27% 94.14% 93.23% 93.23% 93.23% %.81% 93.23% 130.28% 53.35% 82.73% 102.84% 126.03% 158.12% 76.931 
IIN 85.73% MAX 114.36% MlN 93.23% MAX 130.28% MIN 53.35% MAX 158.12% 
TANDARD DEVIATION: 1053% STANDARD DEVIATION: 13.60% SfANDARD DEVIATION: 34.33% 
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BONUSJMALUS !?,FIX\tS PJZVIEW SUMMARY 

SJhWARY PREMIUM SCAL.EAND TRANSITION RULES 

(Premium Scale in % Standard Premium: Tz-ansirion Rules show Bonus Grade during Year 1 given 0, 1 or 2 claims during Year 0) 

Grade il 
Year0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

-IIuIia.asystcm- - Dutch!3ptall--- (3) - Belgian .syam - 
nmium Grade During Year 1 if Premium Grade During Year 1 if Premium Grade During Year 1 if 
scale 0 claims 1 claim 2 claims scale 0 claims 1 claim 2 claims scale 0 claims 1 claim 2 claims 

4 1 1 
5 1 1 

123.w 6 1 1 
7 2 1 
8 3 I 
9 4 I 

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

so.w% 
I 

18 16 13 

I I 

19 14 9 
20 15 10 
21 lb 11 
22 17 12 
22 18 13 

2 1 1 laI.awo 
3 1 1 loo.wl% 
4 1 1 9o.a3% 
5 2 I 80.m 
6 3 1 W.CG% 
f 4 1 mm% 
8 S 2 55.@3% 
9 6 3 50.00% 

10 1 4 45.00% 
11 8 5 40.00% 
12 9 6 37.50% 
13 10 7 Ili.m% 
14 11 8 32x% 
Is 12 9 30.00% 
16 13 10 
17 14 11 
18 1s 12 

2 1 I 
3 1 1 
4 1 1 
5 1 1 
6 2 1 
7 3 1 
8 4 1 
9 5 1 

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

--?zfzz 
16o.tXX 
14o.CKH 

‘ I 
3 1 tl 

NGTfx3 (3) The Belgian system pr&der that after 4 claim&cc yean, the maximum ccefticient is 1.00. This feature has not been modelfed. 
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I\OSUS/NALUS bYS11351S REVICW StiMMARY 

SUMMARY RF!SULTS 

I I 
-ItatiaaSystem- 

I 
- Dutch Sptcm - 

Amber of Grada 
Entry Grade 

Av Prem % Std @ Yr 10 

I Rel Av Rem @ Yr 10 
30 

Av Std hem Yr 50 
Index to Standaniisc Prcm 

lndicatcd Excess (C Std P< 

Starting Grade 
claims in reals: 
Std Pmniu~ Paid 
Rel to AVERAGE tine sbo 
MINBMAXofIineabow 
Std Deviation line -2 above 

‘EFFICIENCY’ OF SY.Sll!M FOR A SUB-CIASS OF INSUREDS 
5% 10% M4b TOTAL: lO%j 5% 10% %TOTti 109 

80.63% S4.45% 106.07% 04.?l% 61.62% 67.13% 87.20% 67.049 
M.61% 5226% 95.02% 54.0796 32.62% 37.44% -Y/.83% 38509 
.%53% 51.31% 85.83% 52.88% 3248% 3.552% 76.85% 37.736 

0.95 ml 1.25 1.00 0.92 1.w 1.30 1.W 

0.w 0.97 1.76 1.03 O&5 0.97 2.02 Lot 

O.% 0.97 1.62 1.00 0.86 0.91 2.&l l.lK 

10% #N/A 13% 16% #N/A 
1370 #N/A 38% 31% #N/A 
9% #N/A 31% 28% #N/A 

15 % 
51% 
52 % 

STANDARDISED STANDARD PREMIUM 
53% 3370 

1.18 1.66 

2 EXAMPLE?+ OF THE IMPLICIT EXCJZSS OR DEDUCTIBLE 

12 3 10 4 
72% 315% 70% 255% 
83% 373% 116% 423% 

TEST OF PAIRNESS TO INDMDUAL INSUREDS: PRlXMlUh4 PAID OVER 10 YEARS: 

12 12 12 12 12 12 10 10 10 10 10 10 

NONE 0 248 0,4,8 OA2 7,8,9 NONE 0 lP,7 0,4,8 0,12 78,’ 
5.46 6.18 660 6.96 a.18 5.84 3.15 3.85 5.38 4.85 7.60 4.M 

8353% 94S4% lM).97% 10648% 125.14% 89.34% 65.11% 7957% 111.20% 100.24% 157.08% 868141 
MIN 8353% MAX 125.14% MIN 65.11% MAX 157.@3% 
SXNDARD DEVIATION: 13.4S% STANDARD DEVIATION: 29.42% 

- Eklghn SyKtcm - 

22 
9 

5% 10% % TOTAL: 1OV 

84.96% 9052% 11655% 90.714 
3654% 65.19% 136.76% 67.M% 
55.44% 60.23% 139.23% 63.234 

0.94 1.00 1.2% 1.00 
0.84 0.97 2.04 1.W 
0.88 0.9s 2.20 1.W 

l3% #N/A 14 % 

31% #N/A 52 56 
25% #N/A 60% 

63% 
1.01 

13 5 
in% 343% 
174% 348% 

13 13 13 13 13 13 
NONE 0 cv 0,4,8 0,1,2 7,8,! 

6.27 7.99 9.07 9.76 13.09 7.24 
W.42% 89.74% 101.87% 109.62% 147.02% 81.3291 

MIN 70.42% MAX 147.02% 
STANDARD DEVlATlON: 24.62% 
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BONLB/MALUS SYSTEM MODEL - French 

T T 

% 

l&l 

lb0 

1.40 

la 

la0 

0.80 

01y) 

0.40 

020 

0% , t I I , , 1 , r / ( osm 

0 5 10 l.5 20 25 30 3.5 40 45 so 

Yepls 

AvPmn%StdPsm 

AlJW=Y-5% 

xFrcqucncy=10% 

u*=JLR, 

tAv.Fxeq. = 10% 

RCWkAVpran 

OF~‘S% 

XFE+UCy=lC% 

q Fbqumcy=m% 
+Av.Frcq.=lO% 
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BOl’iUSfhWLUS SYslEM MODEL _ French Probability Claim s.ca% NUMBER OF INSUREDS Premium 
class f Year 1 2 3 4 5 6 I 8 9 10 11 12 20 30 40 50 scale 
NEW Etrnuhm: 10 wo 10 cm 10000 10 ooo 10 ooo lOoDo IOWO 10 w low0 IOCKJO 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 

0 
i 

0 0 0 0 0 0 0 0 
0 0 0 0 0 
0 

i 
0 1 d : 7 s ; ; 

0 
0 

0 
u” 

0 5: 0 
5: 5: 6i 3 3 

0 0 49 55 62 : 
6 0 0 

: 
24 69 71 78 82 

68 83 2 87 1 1 1 
7 0 0 a 

99G 
cl 

IO& 10% loti n a3 a.5 89 12 1 * 
8 0 ml 975 1 137 1180 

1% 
1222 737 i i 

9 10 ooo 10 KrJ 10 475 11378 11423 11531 11638 11671 11709 1790 It! 16 16 
10 0 9500 9500 9 951 11237 11280 11403 11583 11616 11658 11738 1% 16 16 
11 0 0 9025 9025 9454 11083 11123 11260 11 xl.2 11555 11602 ii 711 z.i 17 
12 0 0 8 574 8 574 8981 10 915 10954 11 la.2 11456 t1489 11542 s 19 
13 0 8 145 8 145 8 532 10 737 10774 10 932 11384 11418 l% 44 43 
14 

: 
0 7738 7738 8 105 IOLUJ 10584 10 751 11 w7 1277 

15 0 0 7351 7351 77el 10354 10387 IO 561 1432 !E 2: 
16 0 

ii 
0 0 6983 6983 7315 IO 151 10 183 4 391 

17 0 0 0 6634 6634 6949 9943 4sQ3 iii z 
18 0 0 0 0 0 0 0 6302 6302 6602 5185 697 513 504 
19 0 0 0 
20 

: 
0 0 

0 
0 

cl 0 
ii 

0 5987 
2% 

13223 SW31 4919 4 914 
0 0 11844 SO29 4 674 4668 

2 : 
0 0 0 10 823 4 753 4451 4435 

0 0 0 : 0 0” 44954 
L 

82855 a4202 a4751 

100.00% 
3Lm.cc% 
25O.CWO 
200.00% 
17s.o0% 
Eo.wJ% 
13750% 
125.@3% 
11250% 
lW.OD% 
95.00% 
90.00% 
85sKt% 
80.m 
76.00% 
Rco% 
68.00% 
6403% 
@xx% 
57.owo 
54.00% 
Sl.CWb 
50.00% 

TOTAL 

TOTAL 

oading loco3 2OaYl 3oOw 4Oooo MOGU 60030 -mOcm 8oO@l %oal loocoO 1ooooo ICQOM) 1OOooo lcocol 103rnm llmwo 

PIobabilig Claim lO.fx% 

1 2 3 4 5 6 I 8 9 10 11 12 20 30 40 54 scale 
10 ooo 1oOwJ 10Doo 10 Lwo loo00 IOWI IO@90 10 co3 10mlO 10 MM 0 0 0 0 0 0 loo.M)% 

0 0 0 0 0 0 0 1 2 2 3 3 2 ” 0 0 3cr.LM% 
0 4 

10 2i 46 
i 57 IO 5 i i i 250.00% 

63 +z :; z z 21 6 4 3 2omo% 
0 0 0 24: 2: 2: 

21 2.5 26 17 3 1 1 175.0096 
190 
90 z E 312 

14 0 146 211 i.2 i% 
z El z :: ii 17 5 16 5 l50.00% 13750% 

355 383 38 20 125.o(wo 
8 0 1OMl 2 152 2241 2344 2499 2645 2:g 2844 1938 E 

E 
z 65 11250% 

9 1oaw IOOco 12 520 12 682 13 05s 13420 13568 13 744 13 959 4081 4188 7M 174 163 loO.C0% 
10 

: 0 

9030 9 810 11997 12 143 12544 13 109 13 2% 13 450 137% 4884 1166 297 191 176 95.00% 

:: 0 0 
8100 8 829 11453 1158.5 12 0s 127i9 12920 13 136 13 538 1539 395 212 90.00% 
7290 7290 7946 10 899 11017 11448 12 431 12.568 12 801 1870 494 2.52 

2 
mx% 

13 0 i 
0 6561 6561 ll51 10340 10446 10882 12 069 12200 3249 713 439 397 so.oQ% 

14 0 0 0 5905 5905 64% 
El 
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5 314 5 314 92% 9323 9 753 4241 1690 1270 1198 7x0% 
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i 
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: : : 
43G5 4305 4692 7929 2274 1344 1255 64.cG% 

18 0 0 0 0 3 874 3 a74 7936 294s 2111 1960 6o.c0% 
19 0 0 0 0 0 0 0 0 3487 

~~ 
13339 93% 92% 9 213 57.00% 
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i 0” 

0 0 3138 10 574 9071 8 319 8289 54.cc% 
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RONUS/hMLUSuSY!TEhl MODEL-French Probability Claim M.M)% NUMBER OF INSUREXXS 

class f Year 
NEwENrRAN”rs 

TOTAL 

41 0 0 

1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 50 SC& 
IOOW 10 000 IOCCQ IOOW IOOOO 10ooO 10 Do0 IOCCQ 10 KQ 1OCC-Q 0 0 0 0 0 0 100.00% 

: U U I, 0 u 

: i 27: 62 

2.51 24 444 1W 611 221 753 x.4 893 SW, 1022 w5 114s NX 12w 
i i62 

1001 low 9x6 931 944 8% 25om% 3oo.W% 

3 10% 1317 I.587 1866 2102 234s 2589 2217 1938 1813 17.58 ux).ciJ% 
0 0 0 93 157 216 

3:: 
416 490 752 708 684 175.00% 

1.530 lw3 2305 2556 285.5 3lSo 3653 3933 2% 2182 2030 1966 lso.w% 
630 1512 1m 2332 2703 3w3 3346 3675 3933 2808 2458 2336 2274 13750% 

573FJ 
0 617 833 1158 1566 1906 2194 2555 29% 2694 2537 2473 12.503% 

6612 7185 7904 
2EE 

9474 10228 11030 8827 7420 
*E2l 

6280 6125 11250% 
1.5 cm IS 922 17598 19181 21659 23023 14 178 1s ml 11403 9552 9271 1OU.00% 
84m 11557 I2 174 13% I.5277 16169 17338 18708 12 661 10 716 8692 8440 95.00% 
49QO 5929 8810 9242 10366 12095 12783 13788 15 132 9697 

z% 
7888 7668 90.00% 

3430 3430 41SO 6671 6974 1866 9521 10 047 10 898 8386 7735 7 310 7032 85.00% 

i 
2401 2401 2905 5023 SW 5933 745s 7854 827% 6593 68lS 6707 80.00% 

: 
1681 1681 2034 3763 3911 4452 5808 6857 6617 6655 7603% 

: 0 Ii 
1176 1176 1424 2807 2911 3326 E 5709 5763 5664 7200% 

0 8.24 

t 
0 

0” c! t 
g ?6 2086 698 2159 1545 

5317 4729 4875 4907 68.00% 
3813 431s 4 19s 4279 64.ov% 

0 0 404 
% 

488 
:22 

3775 41w 4119 6om% 

: i : i 
0 282 

4193 SlM 5532 0 0 198 1412 3053 3521 383.5 Z-EJT 
t:. : 0 0 0 0 0 0 0 0 0 at7 0 0 0 0 0 0 0 0 0 lll5 z 5424 2497 2662 6107 so.w% 51.& 

loo00 MC00 YJMY) 4ocQO soooo 6occa 70000 mwlo 9OOIM lOOw0 100ooO lC0MM loOO@l 100000 IWWO IWMX) Loading 
30 

191 0 0 
ml 0 0 

Weighted Average Type1 mm% Prubabitity Claim S.W% Average 10.0% io 

tg:. 
75.00% 10.00% s 
5.00% ?mo% 

aa.s /Year 1 2 3 4 5 6 7 8 9 10 11 12 M 30 40 so scale 
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: 
4 

2 

; 
9 

10 
11 
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18 
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0 
0 
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0 
0 
0 
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54 

0 
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11823 
8809 
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0 
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0 
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0 
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12977 
11972 
11247 
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0 
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10 

321 
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213 

2372 
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1137.5 
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0 
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. “ .  
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11774 
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SW 
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0 _ n 
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~~ 

:2 
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0 
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13286 
12640 
12 091 
10 64s 
9723 
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4584 
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0 

68 

4: 433 ‘2 
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3827 3827 
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0 0 
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:s Et i% 
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76.0046 
72MWo 
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BONUSfMALSJS SYSIEM MODEL - French Probability Claim 5.00% UNITS OF STANDARD PREMIUM 
as / yeaI 1 2 3 4 5 6 1 8 9 10 11 12 M 30 40 so 

II 0 0 0 0 0 0 ” n 0 0 0 0 0 0 0 

3 : : 
: 0” : 
; i 0 0 
8 IOd 563 
9 10000 

10 : 9025 
11 0 
12 
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14 15 i : 
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1124 
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9454 
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0 
0 
0 
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7 
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95 

n 

1: 
8: 
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Is 
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8508 
7288 
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0 
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1201 

11531 
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9974 
7634 
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5881 

0 
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79 
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0 
2 

16 

2 
113 

85 
1280 
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IO 134 
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6160 
5 293 
4 749 

0 
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0 

i 
17 

8i 
114 

96 
1327 

117w 
11035 
10 370 
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8 619 
8 018 

:E 
4246 

0 
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0 
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9: !G 9: : 0 i i 0 i 0 
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104 1 
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ii 
16 Is 
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22 0 0 
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3781 3961 3 111 418 
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0 3 413 3 413 7537 2868 22 2801 
0 0 3072 6396 2 716 2524 2 521 

: 0 0 0 0 22477 5520 41427 2424 42 2 270 101 42 2262 125 

10 WI 19588 28 757 37 473 4s 763 53 699 61277 684% 75 375 81913 78168 74 551 54874 
lW.CO% 97.94% 

51022 5085-l 50893 
95.8% 93.6% 9153% 8950% 8754% 85.62% 83.75% 81.91% x1.17% 74.55% 54.81% Sl.a2% 50.90% 50.89% 

Probability Claim 10.0% 

sass/Year 1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 50 

11 0 0 0 0 ” ” 1 2 5 7 8 9 5 1 1 0 
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8550 
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0 
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0 
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0 
0 
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E 
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3826 
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0 
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12 I-78 
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:E 
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0 
0 

: 
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28 
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12 591 
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8357 
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0 
0 

: 
0 
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3% 
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It 822 
10 683 
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2325 
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1987 
1 695 
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1107 
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1589 
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4 761 
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E 
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1217 
1187 
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4% 
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73 
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:E 
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BONUS/hfALLJS SY- MODEL - French Probability Chim 3o.m% UNiTS OF STANDARD PREMIUM 
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I 
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0 
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0 
0 
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43 

0 
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0 
0 
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: 
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0 
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0 

: 
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Sol 477 
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0 
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: 
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0 
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i 
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E 
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3% 
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9520 
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E 
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3% 
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3295 
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11575 
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~~ 
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6% 
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% 
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BONUS/hfALUS SYSTPM MODEL - ihwh CALCUIA’IlON OF IMPLICIT EXCESS OR DEDUCTIBLE 

I 0.00 0.00 0.w 0.w 0.00 0.00 0.w 0.00 0.w 0.00 
cl 
him in Yea 

t 
3 

: 
6 

Ii 
9 

10 
11 
12 

:.i 
15 
16 

:; 
19 

ii 
22 

OTAL 

0.00 

1.w 
1.00 

1.00 
1.00 

1.00 
1.00 

1.m 
1.00 

1.00 
1.00 

1.W 
1.W 1.00 1.00 1.00 1.00 1.00 1.00 1.W 1.00 1.W 1.00 

0.00 
0.W 
0.00 
1.00 
1.00 
1.00 
1.W 
1.00 
1.00 
l.W 
1.00 
1.00 

lW.W% 
w.w% 
w.w% 
85.00% 
8o.w% 
76.CQ‘Z 
72.00% 
aw% 
64.00% 
60.00% 
s7.m 
s4.w% 
Sl.W% 
mm% 

TOTAL 
AVel-dge 

1.00 

10.00 

0.W 
0.00 
0.W 
0.00 

k% 
0.72 
0.68 

E?J 
OS? 
054 
0s 
0.93 

6.32 
0.63 

lass/Year 
him? 

: 
3 

: 
6 

ii 

1: 
11 

:: 
14 
ls 
16 

:i 
19 
20 

t ; 

1 

0 12 3 4 5 6 7 8 9 10 TOTAL %Std Pnmiu 

.13 0.00 0.00 0.w 0.00 0.00 0.00 0.00 0.w 0.w Prem Prcm I 
0.00 lW.oo% 0.W 
0.w 9s.w% 0.W 
0.W 90.00% 0.00 I 

.w 1.13 
1.13 

1.00 
1.00 

1.00 
1.W 

1.00 
l.W 

1.00 
1.W 

OTAL 1.W 1.13 1.13 1.00 1.00 1.00 1.w 1.00 1.W 1.W 1.M) 

1.13 8%x% 0.96 
1.13 80.00% 0% 
1.00 76.00% 0.76 
1.00 n.w% 0.72 
1.00 68.00% 0.68 
1.w M.W% 0.64 
1.w iLx?Y% om 
1.W 57.00% 057 
1.00 s&w% 054 
1.w 51.00% 051 
0.00 SO.W% 0.00 

10.25 TOTAL 6.88 
0.67 
0.56 

NCDLXLS 4:20 PM l/1/91 

L 0.w 0.00 0.w 0.w 0.w 0.00 0.00 0.w 0.w 0.00 
lI_, v 1 L 3-4 s b / Lc 9 iuTUlx yt; r;c; 
laim’in Ya 

1 

: 

: 
6 

ii 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
m 

z 

OTAL 

0.00 
l.W 0.00 

1.00 1.W 
1.00 1.00 

l.w 1.00 
1.W l.w 

1.00 l.w 
1.w l.w 

1.00 1.00 
1.00 1.00 

La0 1.00 
1.60 1.00 

0.00 
0.w 

1.00 1.w 1.00 1.00 1.00 1.w 1.00 1.00 1.00 1.00 1.00 10.00 

lW.W% 
95.00% 
9o.w% 
85.00% 
80.00% 
76.00% 
72.00% 
68.w% 
64.00% 
Mm% 
5?.cQ% 
s4.w?b 

2’ 0 

TOTAL 
AVerage 

0.00 
0.00 
0.90 
0.85 
0.80 
0.76 
0.72 

~~ 
0.60 
OS7 
054 
0.00 
0.w 

2% 

Ias. / Ye?.1 
laim? 

1 

i 

: 
6 

l 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

ii 
21 
22 

1 

0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std Pnmiun 
.13 0.w 0.00 0.00 0.00 0.00 0.w 0.00 0.00 0.00 PIfZlll Prem 

l.w 
I.00 

l.M) 
1.00 

OTAL 1.00 1.13 1.13 1.00 1.00 1.00 1.w 1.00 1.00 l.w 1.00 

0.00 lW.W% 
1.13 %.w% 
1.13 W.W% 
1.w 85.m 
l.w 8o.cwo 
1.00 76.W% 
1.00 R.W% 
1.w 6&W% 
1.00 bd.w% 
1.00 60.05% 
1.w s7.!lO% 
0.00 54.00% 
0.00 Sl.W% 
0.00 so.w% 

IO.25 TOTAL 

0.w 
1.07 
1.01 
0.85 

iz 
0.72 
0.68 
0.64 
0.60 
057 
0.00 
0.00 
0.00 

7.70 
0.75 
0.64 
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DONUS~US SYSIEM MODEL - French TESI- OF FAIRNESS TU INDMDUAL INSURFJX 

lass/Year 0 1 2 3 4 S 6 1 8 9 10 TOTAL ?&Id Pnmium Class/Year 0 1 2 3 4 S 6 7 8 9 10 TOTAL %Std Premium 
laim? 0.w 0.00 1.13 0.w 0.00 1.13 0.00 0.w 1.13 0.w PSIll PRIII Claim? 1.13 1.13 1.13 om 0.00 0.00 0.w 0.00 o.a, 0.00 Prem PElll 

II 11 

OTAL 

:I 

8 
1; 

:a 1.00 
13 1.00 
14 1.00 1.13 
15 1.13 
16 l.w 1.13 
17 1.13 
18 1.w 1.13 
; 1.13 

z 
c 

l.w 1.w 1.00 1.13 1.13 l.w 1.13 1.13 1.00 1.13 1.13 

0.w 
%?I 
0.00 
l.w 
2.13 

3% 
1.13 
2.13 
1.13 
0.00 
0.00 
0.00 

10.x 

lW.W% 
95.00% 

2z 
8&W% 
76.00% 

zz 

%z 
s7:oO% 
!54.w% 
S1.0096 
so.w% 

0.w 
2i 
0.W 
0.80 
1.62 
0.81 
1.45 
0.72 
1.28 
0.64 
0.00 
0.00 
0.00 

TOTAL 7.31 TOTAL 1.W 1.13 1.27 1.42 1.42 1.00 I.00 1.00 la0 l.a, l.W 

0.00 lW.cn% O.o( 
0.w 95.m 

i:E 
9cm% :z 
8s.w% 3a 

1.42 w.w% 1.14 
l.GQ 76.W% 0.3 
1.00 7uJo% 
l.w 68.w% fE 
1.00 64.00% 06 
l.w 6o.w% 0.64 
1.00 57.OC% 05: 
0.w 54.w% O.Iy 
0.w Sl.a% 0.a: 
0.w 50.00% OM 

11.24 TOTAL 8.X 

lass/Year 0 1 2 3 4 S 6 7 8 9 10 TOTAL Y&d Premium Clas/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std Premium 
laim? 1.13 0.00 1.13 0.00 1.13 0.w 0.w 0.00 0.M) 0.00 PICm PEltI Claim? 0.00 0.w 0.w 0.w 0.00 0.w 0.w 1.13 1.13 1.13 PIZtIl PICflI 

1.42 
1.M) 

1.00 
l.W 

1.00 

I 
OTAL 1.00 1.13 1.13 1.27 1.27 1.42 1.42 1.00 1.00 1.W 1.00 

0.w 
0.w 
0.w 
1.13 
2.39 
2.69 
1.42 
l.w 
1.00 
1.00 
1.00 

i:: 
0.w 

loO.#% 
%.a% 
9o.w% 
8s.tw% 

;:%J& 

4%.w% 
64.w% 

ii%z 
54.00% 
51.00% 
50.00% 

TOTAL 

0.00 
0.w 
0.00 
0.96 
1.91 
2.w 
1.03 
0.68 

i:: 
057 
0.00 
0.w 
0.w 

8.43 

5 
7” 
8 
9 

10 

2 1.00 
13 1.00 

:: 
1.00 

1.w 
16 1.00 
17 l.M1 
18 1.00 
19 1.00 1.13 1.27 1.42 
20 
21 
22 

TOTAL 1.00 1.W 1.00 1.00 1.00 1.00 1.00 1.W 1.13 1.27 1.42 

0.00 
0.w 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
4.81 
0.w 
0.00 
0.W 

10.81 

‘E” 90.& 85&o% 8o.w% 
76.W% 
R.w% 
m.w?fo 
64.w9i 
6o.w% 
57.0056 
s4.w% 
51.00% 
50.00% 

TOTAL 

O.o( 
O.o( 
O.o( 
0.a 
0.8f 
O.?f 
0.7; 
0.61 
033 
0.6( 
2.F 
OS4 
O.o( 
O.CN 

6.9‘ - 

NCDIXLS 420 PM l/1/91 Page 6 



BoNUS/h#ALUS SYSIEM MODEL - French Probability Claim: S.W% 
Premium 

Class / Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 50 scale 
NOCLMMSZYRS loo00 loan, 1ooW 10 @JO IOWO 10 wo 10 oa, 10 ooo 10 wo 10 WI 0 0 0 0 0 0 lW.W% 

1: IOOOO 10 9500 KQ loo00 9m 10 9951 co3 10 lOG23 380 10423 10 045 10 10 48s 069 10 10092 529 10 10 556 116 10 10 584 140 10609 163 1134 171 2 : 4 2 2 lw.oo% 9s.W% 
11 : 9025 9025 9454 10 268 10 3a9 10 407 10 So3 10533 10 M? 10 615 170 20 14 14 9o.w-s 
12 8574 8574 8981 10 142 10 180 10292 10 453 10483 10 521 15 1s 85.w% 
:: i 

i 
0 8145 0 8145 773a 8532 1738 10 8105 002 10 98Sl 039 10 162 10 1002n 399 10 10 429 339 

z 5;’ 
:t :i cKmJ% 53 

76.00% 
ifi 0" : : 

0 : i 

II : 7351 

: 

7351 6983 77W 6983 Ei 7315 9'z ;z 33uI EJ 3E 41 2: l2.w% 
68.w% 

:i : 

: 

: : 6634 6949 

: 0 

: 

: 

6634 63W2 

s"z 0 

9344 6602 3873 4119 z z: 255 2 64.m 

ii i i $ 0 : : :z 1033.5 low0 435 So3 22 258 455 F%Z zwlo9i 
2 : : : 0 0 0 : 0 : : : 0 i i 0 0 44954 10 823 82855 4753 &I202 4451 842.51 443.5 mm% s1.co% 

Claim Last Year, Not year before Loading lW.W% 

: 
" " u u u 0 ” ” ” u U " " 0 " 3cmo% 

i ii 
0 0 0 

: : 
0 0 

: 
0 

i 
0 0 0 250.00% 

3 
i i 

0 
z 

0 
: : 

0 0 Mo.w% 
4 0 0 0 0 0 0 0 0 0 0 llS.W?G 

NO Claim 

: 
8’ 
9 

10 

:: 
13 

:: 
16 
17 
18 

ii 
21 _- 

0 
0 

97: 

: 
0 

i 
0 

: 
0 
0 
0 

i 
0 

lC4t 
451 
429 

0 

i 
0 

: 
0 
0 
0 

2 
0 
0 

'5-i 
% 

t 
0 
: 
0 
0" 

3 

: 
1078 

559 
526 
427 
387 
368 

: 
0 
0 

3 

a 
1082 

568 

2: 
405 

5 
0 
0 

: 
0 

3 

: 
1088 

z 
527 
512 
so1 

z 
31s 

i 
0 

3 0 
: 0 

E 1: 

349 2 
414 
519 i-t 
SO3 17s 
492 

2; 
% 

299 F6 

: 2'2 

0 
: 
: 
2 

: 
16 

if 

2 
250 

4361 

0 
0 
0 
0 
i 
: 
2 

13 

:: 
14 

2z 
4432 

24 64.00% 
233 6o.w% 

4434 s7.00% 
54.00% 
51.00% 

lW.W% 
Mo.w% 
25o.w% 
zw.w% 
l?S.cwG 
150.00% 
13150% 
125.03% 
11250% 
lW.W% 
95.&l% 
90.00% 
s.w% 
8o.w% 
16.W% 
72.w% 

NCDLXLS 953AM l/7/91 Page 1 



68.w% 
6mm 
6o.w% 
57.00% 
s4.w% 
51.00% 
mx% 

lW.w% 
3oo.w% 
w).w% 
zQo.W% 

TWTAL 

: 0 0 0 0 0 i 0 : 0 0 0 0 0 0 0 0 t : 0 0 

3 0 4 : i i ; ; ; 1 0 
: 0 0 

: 
51 0 55 0 

: 
5: 2 61 3 3 49 h : 

: 
56 

z ii 

0 0 0 
: 
0 

24 
69 n 78 z 84 6 1 

999 
0 43 63 n 83 85 2 12 : 1 : 

1044 1068 1093 1 137 1180 1205 122.2 m 64 6 3 3 
11378 11423 11531 11638 11671 11709 11762 17w 1805 104 19 16 16 
TTSl 11237 11280 11403 11583 11616 116% 11 7?a 2266 22 16 16 

11 0 9025 9454 11083 11123 11260 11522 11555 11602 11711 iti 17 17 
12 

: 
8 514 8 574 8981 10 915 10954 11102 11456 11489 11542 384 

E 
20 19 

13 0 8 145 8 145 8532 iom 10 774 10 932 If 384 11418 8Tl 66 43 
14 z 0 : 7738 77% 810.5 1ossO 10534 10 751 11307 lm 
1s 0 0 7351 1351 77M1 10354 10 387 10 561 1432 

%I 
2; 

276 
278 275 

16 0 
i i 

0 0 6983 6983 7 315 10 151 10 183 4391 345 278 
17 z 0 0 0 6634 6634 6949 9w3 4903 459 289 is 
18 0 
li : 

0” 
ii i 

6302 
5"% 

6602 5185 697 523 SW 
0 

0 
0 

u” 
0 
0 

10:: 
9500 
9025 

0 
0 
0 
0 

i 
0 
0 
0 
0 
0 

21 ?I i i 

0 I: : 0 : 0 

i : 

5688 5987 13223 11643 So31 5029 4674 4 919 4 4668 914 

0 0 : 0 lOa 4 753 4451 4435 
22 0 0 0 0 0 0 0 44954 82 855 84202 84251 

lOc@l MOO ML-m 4OaM 50000 6Ocm 7Om @loo0 9oml ICOw 1GuoGu loom loomu lOoGo 1wow 1Guaw 

17S.WZ 
150.00% 
137m 
125.CW 
11250% 
lCQ.Kl% 
TS.CG% 

i%J 

76.& 
72.00% 
am% 
64.w% 

1375096 
12500% 
112.50% 
lW.W% 

95.w% 
w.w% 
8x@% 
80.0% 
76.W?& 
72.00% 
68.w% 
64.w% 
w33% 
57.cwz 
WM% 
51.00% 
50.00% 

NCD1.XL.i 953AM l/7/91 Page 2 



BONUS/MALUS SYSIEh4 MODEL - French Probabilihl Claim: lO.!N% 

4 
5 
6 
7 

; 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

0 
0 
0 
0 

1990 
810 

i 

: 
0 
a 
0 
0 
0 
0 

0 
9 

: 
2 152 

810 
729 

0 
0 

0 
17 
0 
0 

2241 
956 

22 
0 

2 3 
0 0 
0 0 

19 21 
7 7 
0 7 

2278 2 316 
1 153 1179 

795 1031 
656 71s 
590 590 

0 531 
0 0 

0” 
0 
0 

L! : 
0 0 

2366 
1286 
1080 

991 
931 
SIT 
478 
430 

: 
0 
0 

2 
1 
1 
1 

1 
23 
11 
27 

2 
150 

E 
881 
521 
430 
387 

0 
0 
0 

: 
2 

24 
12 
30 

410 
331 
163 
119 
979 
889 
831 
469 
387 
349 

ii 

2 
4 
4 

12 
158 
211 
274 
312 
644 
671 

1E 
El 

2869 t 

0 
0 
0 

: 
7 

27 
45 
41 
61 
83 

152 
187 
195 
206 127 
342 191 
884 841 

i76a 7357 

1 
4 

12 

2 
2.5 21 
43 36 

115 109 
115 108 
121 108 

114 
in 
a29 

74-u 

No Claim Last Year, Claim Year Before 1’ 0 0 ” 0 Loading 0 0 0 1 1 
1 1 1 0 0 ” 

2 0 0 0 0 1 3 2l 5 6 3 0 0 
3 0 0 0 9 17 26 32 3.5 32 3i 10 : 2 2 
: 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 

2: 
2 0 0 

6 : : 4 
15 i 1 1 

171 187 209 219 2E 2il A: 245 34 8 4 3 
7 0 0 73 73 93 110 114 121 
8 0 

!wi 17100 179: 
0 66 125 190 269 305 $“7 22 

14 
63 :: ii 

9 0 1937 2017 2051 2084 2109 2130 2150 
10 0 0 0 729 % z 1037 1061 1109 1200 1216 ;: 

27 11 9 
116 102 100 

11 0 0 0 0 715 928 938 1074 
12 0 0 0 0 0 590 30 644 883 927 

250.03% 
zw.w% 
175.cI)% 
l50.00% 
13750% 
125.w96 
11250% 
lW.CQ% 

95.00% 
To.w% 
85.00% 
80.00% 
76.00% 
n.oo% 
&3.00% 
64.00% 
6n.o0% 
57.@3% 
54.00% 
Sl.w% 
SO.CG% 

3M).w% 
250.0% 
2w.w 
17S.W% 
15o.cwo 
137.x% 
125.00% 
112..50% 
100.00% 

95.00% 
90.00% 
t&M)% 

NCDLXIS 9~53 AH l/?/91 



13 0 0 0 531 531 579 838 846 613 109 57 49 
14 0 0 0 478 478 521 793 651 2.51 173 
15 0 0 
16 : 0 i : 0" 

0 
: 

: 
430 430 469 753 747 

:?I 
767 

0 0 0 387 387 988 176 109 98 
17 : II : 0 0 0 0 0 0 349 834 253 116 103 
18 

i : 
0 0 

: 
0 829 307 182 160 

iFi 0 0 

21 i 

0 0 

0 i ii 8 

z 0 0 0 I: 

0 0 0 i 

i 0 0 0 2027 842 5991 771 6603 753 6693 747 

0 0 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 

60.00% 
57m% 
54.0096 
SI.W% 
SO.W% 

Each loO.CWb 

EEEt 
w3.w% 
17S.W% 
150.00% 
13750% 
125.00% 

of Last 2 YenIs Loading 
1’ ” ” ” U ” u 0 1 1 I 1 u ” ” ” 
i 0 0 0 0 10 0 19 1 29 2 31 3 x5 3 39 4 4: 42 4 4 

ii 

10 1 0 3 i 2 0 

4 0 0 0 0 2: 224' 14 22 19 2z 13 3 1 1 
2 0 0 l&l 

i 0 

1% 0 199 81 81 % 228 115 118 246 123 133 254 135 ii 13 7 1: 11 3 

B' 0 0 0" ii 73 0 139 0 14s 59 175 112 202 118 ml 1Sl 222 182 140 71 40 17 2 u" 
9 0 

0" 

0 0 0 0 0 48 48 52 84 83 8.5 EL5 

:: 0 0 0 
LY ii 

: i 0 0 : 0 0 0 0 0 43 
: 

43 39 110 5% zi 12 13 11 11 
12 
13 

z 0 
0 a 0 

i 0 
0 

: i 0 0 92 18 
0 0 94 

tz ii 

14 0 0 : : : 0 0 0 0 : 22s 6.55 734 7: 
15 0 0 0 

: 
0 0 0 0 0 0 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 

11250% 
lWMw0 
95.W% 
90.0096 
8.X0% 
iuuN% 
76.00% 
R.CQ% 
68.w% 

TOTAL 
II ” 0 ” ” 0 ” 0 1 L 2 3 3 L " " " 

7 10 12 13 14 15 5 1 1 1 2 0 0 
3 0 

: 

; 

0 i 
6 i 0 
7 0 
8 0 loo0 
9 low0 1om 

:: ii 9m 

57 63 70 75 78 82 21 6 4 3 200.00% 
7 

23 
341 3.51 
244 297 

2499 

17 1 

12 i : 
13 0 
14 0 0 
15 0 0 
16 0 0 

i 
0 

la, 
0 
0 

1Tw 
109W 
9wl 
810 

0 
0 

: 
0 
0 

: 
0 
0 

0 
10 
0 

1% 
To 

0 
1990 

12520 
9810 
8100 
7290 

: 
0 

: 
0 
0 
0 
0 
0 

f 
2G 
252 

0 
2152 

12682 
llTT7 

8829 
7290 
6361 

0 
0 
0 
0 
0 

: 
0 

2 
0 

232 
268 
146 

2241 
13 0.55 
12 143 
11453 
7946 
6561 
5905 

0 
0 
0 

0" 

: 

24i 
312 
211 

2344 
13420 
12544 
11585 
10 m 

7 151 
5905 
5 314 

0 
0 

13568 
13 109 
12005 
11017 
10340 
6436 
5314 
4783 

264.5 
13744 
13254 
127-B 
11448 
10446 
Tl84 
5793 
4783 

1933 
4188 
4884 

13538 
12 801 

ii 
22 
38 

22 
297 
395 
494 
713 

i 
16 

25 
163 
176 
1% 
226 
397 

s 
i 

0 
0 

ii 0 0 
0 

21 0 i 

0 
n 

2ii 
368 
336 

2753 
13959 
13450 
12T2n 
12431 
10882 
9880 
9236 
5 213 

25 

ziz 

2% 
4087 

13756 
13 136 
12568 
12069 
10 315 

9323 
8-W 

47 
73 

2 
760 

1166 
1539 
1870 
3249 
4 019 
4241 
7s3 
7929 

16.52 
16% 
1746 
2274 

: 
17 
22 
7.3 

174 
191 
212 
262 
439 

12.50 
1270 
1273 
1344 

0 
0 
0 

4305 
0 
0 
0 

430s 
3874 

0 

: 0 

4692 
3874 
3487 

0 
0 

12200 
11693 

TX3 
8778 
817T 
4223 
3487 
3138 

0 

7936 
1333T 
10 514 
8896 

2T4s 
9394 
9071 
7960 

2 111 
92.56 
8319 
7567 

1210 
119.8 
11% 
12.55 
1960 
9 213 
8289 
7459 

221 0 0 0 0 0 0 cl 0 0 0 0 25818 60914 66209 66957 mw% 

TOTAL lOoal 2owo 3owo 4om soow 6om 7om woo0 9oLml lco!m loOw0 loOw0 lWCC0 loOC0l 100ooO 1M)OOO 

300.00% 
250.03% 

175co% 
lxJ.w% 
13750% 
125.M)% 
112.50% 
lco.ca% 
95.00% 
w.w% 
8s.w% 
80.00% 
76.W% 
7200% 
68.00% 
64.w% 
Ml.w% 
57.00% 
54.00% 
Sl.OC% 
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BONlJS/MALUS SYSll34 MODEL - Pmxh Pmbabilitv Claim: 30.00% 

aass / Year 
NO CUlMl I21 

Premium 
1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 

‘Rs --luw 1”wJ 1”wu l”wJ 1”lml l”wJ l”W ,“W 1”uw lo* 
50 scale 

" u 0 0 U u 100.00% 
9 ,“wu l”lw 1”uw l”W I”441 ,“w,! 11416 1,949 ,Z.nJl 1305.5 3612 4,3J b&+4 4414 4146 4”ZZ 100.00% 

10 7Km 7wo 8470 9499 10 116 10 a57 11512 12 132 12 761i 13379 6TT3 5711 4936 4567 4404 %.w% 
11 0 4900 4To3 5929 7370 7802 8623 93W 10 613 11282 5847 5073 4710 4M3 !mm% 
12 0 0 3430 3430 4150 5653 596 6646 E 7923 84% 5258 4637 4 314 4 145 85.00% 
13 
14 

: : i 2401 2401 2905 4317 4529 592% 5123 4 191 3918 3784 8o.w% 
1681 1681 2!334 3269 

:z 
3855 

4"z.t 
4517 3935 3.567 3467 76.CG-X 

15 0 
16 0 : 

0 
: 

0 1 176 1 176 1424 2461 255.5 2937 3697 3532 3397 3273 R.W% 
0 0 0 0 824 9x 1844 1917 3789 3267 3278 68.00% 

17 0 0 
18 0 0 

i 0 0 0 0 
F6 

576 698 1375 2854 :z 2759 2785 Ma% 
0 0 0 0 0 404 404 488 2117 2391 2432 23n 6o.w% 

19 0 0 0 0 
: 

0 0 0 
: 

282 282 1889 19% 2078 2113 57.ixEG 
20 0 0 0 0 0 0 0 198 1173 1921 1923 2u20 54.am 
21 0 

i 
0 0 0 0 0 0 867 lT?7 2497 2662 Sl.W% 

22 : 0 0 0 0 0" 0 0 0 0 : 1115 3931 5424 6107 mx% 

Claim Last Year, Not ycat before Loading tc0.m 
1 ” 0 u 0 ” 1’1 46 n2 11, 1w l&l 316 2b2 239 229 353.00% 
2 0 0 0 0 57 96 148 173 212 2.43 zn 282 242 226 218 ZSO.W% 
31 0 0 0 0 0 0 0 0 

: 
6 
7 
8 3 
9 

10 
11 
12 
13 
14 

Y 
17 
18 
19 
20 

0 0 0 
0 0 0 
0 
0 i 

0 
0 

lc0-J 5100 5730 
: 

0” 
1470 

0 
: 

0” 
0 
0 

0 0 0 
0 0 0 
0 
0 : : 
0 0 
0 0 i 
0 0 0 

0 
189 

0 
0 

6612 
1470 
1029 

0 
0 
0 

0 
321 

0 

71: 
2087 
lO29 

720 
0 
0 
a 
0 
0 
0 
0 
0 

40: 
93 

0 
7688 
2736 
1245 
2.i 

0 
484 

93 
4s 

8 191 
2995 
1850 

872 
so4 
353 

0 247 
0 0 
0 0 
0 0 

19 
537 
IS1 
110 

8653 
3423 
1941 
1401 

610 
353 

0 
0 

0 
0 

586 
lT2 
169 

9 110 
3837 
2177 
1465 
1055 

427 
241 
173 

0 
0 

4 

2 

iii 
9563 
4 114 
254a 
1652 
1099 

E 
173 
121 

0 

: 

7 29 
58 

iit 
E 

307 22 
7 010 4192 
4462 3015 
2684 21% 

:z 1936 1x4 

tit 1624 1223 
209 907 
121 809 
8s 503 

i 
3R 
478 

25 23 22 200.00% 
119 110 106 17s.cG% 
333 353 341 15oJM% 
258 2 240 137.50?& 
602 568 125.00% 

3613 333s 3211 11250% 
2663 2469 2408 100.00% 
1796 1679 1622 TxG% 
1687 I.529 1486 w.cG% 
1514 1456 1403 &wG% 
1372 1400 1405 80.00% 
1244 1182 1194 76.W% 
1025 1042 1019 n.al% 

E 891 824 935 866 68.w% 64.w% 
647 1070 1141 60.00% 

1685 2375 2617 57.00% 
54.00% 
Sl.OV% 

No Claim Last Year, Claim Year Bcfon 
1’ ” ” U " " 17 >n 

Loading loO.C0% 
114 1 b 234 2s .M2 44n 40'/ 389 3w.w% 

2 0 0 0 0 57 136 215 277 333 392 441 488 414 384 371 w).w% 
3 0 

i 0 
0 189 321 493 577 707 811 904 1008 917 803 749 725 200.00% 

2 0 0 0 0 0 75 175.w% 

6 0 : 630 lcv’: 

0 0 0 0 6.5 0 13 137 14 195 23 246 29 450 93 3; 364 78 
353 lSO.clJ% 

1336 1613 1789 1953 2128 2281 2421 1440 1258 1174 1 132 13750% 
i 0 

: 2lcz 

0 0 0 0 309 0 216 309 503 367 639 %‘l 73.5 829 853 976 2148 981 zoo9 856 813 ml 125.00% 
1930 1889 11250% 

9 3570 4011 4628 5030 5382 5734 6057 ii% E2 2984 25.58 2349 2254 1al.w 
10 0 1029 1029 1461 1915 2096 23% 2733 2932 2501 2199 2138 2105 95.W% 
11 0 0 720 Ro 872 1295 1 359 1524 1814 1ns 1531 1388 1350 50.00% 
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SW% 
80.00% 
76.00% 
R.oo% 
mm% 
64.0046 

%z 
si.W% 
Sl.OU% 
so.w% 

12 
13 

i i 0 0 504 504 610 981 1025 11.56 1409 1354 1284 1227 
0 0 

: 
0 3.53 353 427 738 769 1429 1 IT3 11% 1174 

14 
15 

: 0" 0 : : 0 0 247 247 299 553 1092 1152 1183 1216 
0 173 173 209 840 1152 1323 1372 

:,: 0 0 0 

: i : 

: 

0 i ii 0 0 0 0 0 0 121 0 121 8.5 4% 719 688 648 n7 612 2 

18 0 i 0 0 0 0 0 19 
i : i 

0 0 i 0 ; 0 : 316 536 239 552 % % 
M i 0 0 0” 0 0 0 0 239 1133 15% 1815 

it 0 0 0 0 0 i 0 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lW.W% 
mo.w% 
250.03% 
m.w% 
17S.w& 
lso.w% 
1375096 
125.0096 
11250% 
lW.w% 

9503% 
Tam 
8s.w% 
w.w% 
76.CQ% 

2Z-Z 

Claim Each of Last 2 Years 
1 
2 
3 
: 

s 

z 

U 
0 
0 

5iN 0 

0 0 

0 0 

0 
0 

ml 
1530 0 

0” 

0 0 

0 
81 

459 
1719 0 

441 

: 

Loading 
24 M 117 lb, 21x Lb8 315 441 370 33Y ,.#A 

211 ?A7 303 348 387 432 344 321 311 z 
824 1010 1 IS8 1291 1437 1573 

1E 
1110 1Wl 1011 

19&i 0 2lS6 93 2306 1.57 2503 1% 2673 2l8 2820 352 3002 402 1577 623 1407 550 1314 520 1272 504 

iii 525 626 Eli 817 898 1027 1003 1092 1173 1257 1273 1072 1340 1% 1145 916 1lW m 

0 
10 0 : : : : 

0 0 151 0 257 0 289 74 445 74 567 90 las0 240 1022 494 10x5 567 1025 583 
0 0 52 52 308 195 310 

if ?I 0 

i 0 

i 0 0 

: 0” 

0 36 

z 

0 0 0 0 0 0 1% 135 2773 230 269 257 

:i 0 0 
0” ii 

0 0 i 0 0 0 0 0 0 : 0 i 
0” : i 

102 102 z-i z 685 344 718 
15 0 0 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 

: 
0 0 0 0 0 0 0 0 

TOTAL 
11 0 0 U 0 " 2‘3 luv 221 364 5w ct.5 7% 12% low Yn6 wi- 3w.w% 

893 1522 1145 1 162 1001 T31 859 25040% : 
: I 0 

0" 
0 0 
0 

0 0 
6 0 0 
7 0 0 
8 
9 102 

300 
IOMO 

10 0 7lwo 
11 
ii 

0 0 
0 0 

13 0 14 0 : 

15 0 16 0 : 
17 
18 

i 0 

ii i : 0 

0 27i 81 
0 648 

9c-i 1.530 0 15a 0 

0 630 1512 

2345 
416 

3653 
3675 

0 0 0 
510 5730 6612 

12 1cQ 15 041) 15 922 
7cm 8470 11557 
49lm 49-X 5929 

0 3430 3430 
ii 0 2401 

2.51 
1026 

0 
2305 
1777 

617 
718.5 

17598 
12174 
8 810 
41% 
2401 
1681 

H 

: 
0 
0 

444 
1317 

93 
2556 
2332 

833 
7904 

19 181 
13554 

9242 
6671 
2905 
1681 
1 176 

z 

i 

i 
0 

611 
1587 

157 
285s 
2703 

;z 
20326 
urn 
10366 

6974 
5023 
2034 
1176 

824 
0 
0 
0 
0 
0 
0 

753 
1866 

216 
3l.50 
30l3 

Ez 
21659 
16169 
12095 
7866 
523.5 
3763 
1424 

824 
576 

0 

i 
0 
0 

2102 

3E 
3346 
1906 

10228 
23023 
17338 
12783 
9521 
5933 
3 911 
2807 

996 
576 
404 

0 
0 
0 

2589 
490 

3933 
3933 
2555 
8821 

is380 
12 661 
15 132 

2194 
11030 
14 178 
18 708 
13788 
10 w7 

7455 
4452 
2911 
2086 

698 
4o‘l 
282 

0 
0 

2217 
846 

2471 

:t2 
74m 

114a3 
10 716 
9697 
Rm6 
8278 
6935 
5444 
5 317 

1938 
752 

2182 
2458 
2694 
6644 

10 129 
9225 
8569 
7735 
6993 
6857 
5709 
4729 
4 375 

1813 
708 

2030 
2336 
2537 
6230 
95.52 
8692 
7886 
7310 
6815 
6 617 
5763 
4875 

,758 
684 

1966 
2274 
2473 
617.5 

10 898 
7854 
5808 
3326 
2 159 

9271 
8610 
7668 
7032 
6707 

0 
0 
0 

0 0 
0 0 

0 0 
0 E 0 0 : 
0 0 0 

1545 
488 
282 
198 

3813 
2801 
2605 
1412 

867 

zoom% 
175.00% 
lSO.CC% 
137.50% 
125.00% 
112so% 
loO.LX% 
95.00% 
90.0056 
8s.w% 
8ooo% 
76.1X% 
R.W% 
68.00% 
64.00% 

6655 
5663 
4907 
4279 

0 

i775 
4193 
3053 
1977 

4 19s 
4100 
5130 
3521 
2497 

4 119 
5532 
3835 
2642 

ti.owo 
57.cv% 
54.00% 
51.00% 

if 0 0 0 0 0 0 0 0 0 0 1 115 3931 5424 6107 SO.""% 

TOTAL 10oUu 2ocKI 3oooo 4oKm 5oaxl 6olwl 7ocal 8om3 WcmJ lCQoo0 loOK?O 1OOCOl 1WOOU 1OUOoU lCQoo0 1DoWJ 

NCDl.XL!G 553AM l/7/91 Page 6 



No Claims Discount Model - UK - With Bonus Protection 

1.40 

1.00 

080 

0.60 

I 
; 0.40 

- 020 

- 0.00 

0 5 10 I5 20 25 30 3s 40 45 50 

Years 

NCD2ClXLC 
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No Uaims Discount Model - UK - With 1lonu.s Protection Probability Claim S.co% PitiMBER OF 1NSUllEDS 
Premium 

aau /Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 ‘lo so scale 
NEW ENI’RANB 10 oal lOo(K1 10 ooo 1OOXJ 1OCCJ 10 a30 10 cQ3 1OooO 1OooO lOoa 0 0 0 0 0 0 la)!xw 

0 lOoDo lOso 11 KQ 113X 11571 11643 11714 11727 11740 11 754 1 7.57 1261 14 0 0 0 1oo.oo4b 

TOTAL 

95aJ 9975 10450 11354 11443 11532 11679 116% 
9oL5 9476 9928 11193 11 ma 114o3 11637 

8 574 9002 9 431 11020 11140 11259 
8 145 a552 8960 10837 11318 

7734 8125 a512 10 295 
7351 7718 808.5 

6933 7333 
6634 

11716 11745 2251 55 
11679 11721 11768 148 
11570 11632 116% 276 
11799 12 213 12 391 1101 
10 752 11209 11 @I2 1492 
9780 10 214 10648 la35 
1682 9291 9m4 3333 
6966 7298 a827 3469 
6302 12 !m 19 g53 88 276 

1 0 c 
3 0 C 
7 0 C 

24 1 0 
33 1 0 
47 1 0 
64 1 a 
90 2 G 

99732 59990 lcQca 

low0 2oMM mm 4owl soa 6oool moo0 8owo 9oolm looow lolam 1cocKm 1COooO lWCQ3 lMo3o IWMX) 

Ptiabitity Claim 10.00% 

class / Year 1 2 3 4 5 6 7 8 9 10 11 12 20 3-J 40 51 
NEwmRANrs loam 1OLXQ loo00 loam lOOCKl lOtO 10 oxl 1OCOU loo00 IO@30 0 0 0 0 0 a 

0 1occQ 11 ax, 12cal 130 13 271 13 542 13 a13 13907 14 001 14095 4136 3177 213 2l 2 a 
1 90 9!4Yl 
2 8103 
3 
4 
5 
6 
7 
a 
9 

10800 12 429 12 746 13 063 13 557 13 678 
8910 972O 11 Es2 12 193 12 544 13266 
7290 a 019 a 748 11248 11623 119-B 

6 561 7 217 7873 10 655 11524 
5905 6495 7086 95% 

5314 s&16 6377 
4783 5261 

4305 

13975 503s 514 47 5 1 
13660 13929 1040 109 12 1 
13 l.% 13 409 1581 184 20 1 
13 519 14 065 4055 434 43 5 
11 153 12 167 4 318 492 54 6 
9334 10033 4467 552 60 5 
7768 8401 59m 610 60 1 

5166 6991 5593 697 76 a 
8136 12 Is.5 72299 %a53 996.54 99962 

10 I 

7o.m 
6o.c0% 
50.03% 
40.00% 
35.w% 
3s.&% 
35.00% 
35.0% 
40.00% 

scak 
lCQ.C@% 
1oO.OD% 
m.rm 
6o.cQ% 
50.00% 
4om% 
35.0096 
35.03% 
35.a% 
3s.00% 
4o.w% 

NCD2.XL.S 3:?SPM l/6/91 Page 1 



No Claims Discwn; Model-UK- With knw. Protection Probability Claim M.w% NtiMlsR 01’1KSUREDS 

Class/Year 
NEW ENRANSS 

0 
1 
2 
3 
4 
5 
6 

1 2 3 4 5 6 7 a 9 10 11 12 lo 30 40 50 scale 

lOWI 10 axI 10 Wa IOKQ 10 ool 10 cm 10 Wa 10 co3 10 coo 10 ooo 0 0 0 0 0 0 lW.w% 

10 ooo 13 ow 16MM 19 cm M971 22942 l‘l913 26430 27947 29465 20737 19 010 11063 7889 5799 4274 100.00% 

7Mx) 9100 112cm 14 329 16 017 17 706 19848 21249 22 650 242% 18536 11976 8413 62W 4569 m.w% 

4900 6370 7840 10 751 12 149 13547 15686 17 010 18 333 I20026 12 614 9 187 6746 4975 w.w% 

3430 4459 5488 80M 9 159 10239 12 234 13 401 14 568 11783 88% 6 515 4801 

2401 3 121 3&12 5974 7 118 8261 10 062 11319 13 310 9 933 7357 5424 

1681 2185 2689 4 182 4412 5783 7@i4 9263 7200 53% 3914 

1 176 1529 1882 2927 3488 4048 6470 5 176 3833 2825 

82A 1071 1318 2049 2441 4853 3716 2765 2039 

a 576 749 922 143d 3241 2704 1993 1471 

9 404 928 1574 15 426 
10 1 

MW2 534% 65708 

TOTAI. loo00 2owJ 3ooooo 4oooo sow0 WCCQ 7owo aoooo mwo 1wMM 1wwJl lWW0 lWW0 1wccQ 1wWO IWO00 

Weighted .4ve*ge Trpcl 20.00% Probability Claim 5.00% Awage lO.W% 

Typc2 75.00% lO.W% 

Tw3 s.w% Mm% 

class /Year 1 2 3 4 5 6 7 8 9 10 11 12 a0 30 40 5f 

0 10 WQ 11 co3 12 col 13 @m 13 316 13 632 13948 14 097 14 246 14 395 44% 3585 716 411 292 214 

1 9Wo 9 875 10 750 12 309 12649 12 989 13 4% 13 661 13 8% 14 045 5 l.55 996 456 314 229 

2 8125 88% 9668 11658 12 012 12366 13062 13284 13.505 13802 1440 541 346 250 

3 7354 8038 a722 11042 11403 1176.5 12600 12 862 13124 1830 581 241 242 

4 6670 7279 7889 10 457 11262 12 067 13 085 13 593 3927 827 404 275 

5 6060 66% 7151 9460 10 178 10 8% 117% 4ooo 735 306 2oa 

6 5515 6W5 6494 a 575 9218 9860 4Wl 682 237 146 
7 5025 5466 59w 7786 8363 5349 6% la9 108 

a 4% 4982 5380 I@?0 5051 676 157 a0 
9 4186 8732 13638 72651 94 433 97414 982.57 

,n 
.” 

, 

50.00% 
40.00% 
35.00% 
35.w% 
35.00% 
35.00% 
‘lo.w% 

sxale 
100.~ 
lW.WB 
70.00% 
60.00% 
Mm% 
4o.w?4 
3mo% 
35.w% 
3s.orJ% 
35.w% 
4o.w% 

TOTAL loo 2Dooo 30(xX, 4oOW 50003 60000 mow 80003 9uom lWM0 IWWO 1wwo 1wwJl 1WOW lWW0 1WOWAvPrem 

NCDZXLS 3~25 PM l/6/91 Page 2 



No aaims Diiuld Mcdel - UK-with Bwus Pmlcction Probability Claim 5.0096 UNITS OF STANDARD PREMIUM 

class 1 Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 so 
1 

0 10 ml 10500 llcm 11500 11-m 11643 11714 11 m 11740 11754 1757 1261 14 0 0 0 
1 0 6650 6983 7315 7948 8010 8072 a 175 8188 8zOl 8221 1576 39 1 0 0 
2 0 0 5415 5686 s95l 6716 6779 6842 6982 7W7 7032 7061 89 2 0 0 
3 0 0 0 4287 4501 4 716 s 510 5570 5629 578s 5 816 5847 133 3 0 0 
4 0 0 0 0 3258 3421 35a4 4335 4s27 4719 4882 4956 440 10 0 0 
5 0 0 0 0 0 2ma 2w 2979 3603 3763 3923 4061 32.2 12 0 0 
6 0 0 0 0 0 0 2573 2701 2830 3423 3575 3727 642 16 0 0 
7 0 0 0 0 0 0 0 2444 2566 2689 3252 33% 1167 a 0 0 
a 0 0 0 0 0 0 0 0 2322 2438 2554 3089 1214 31 1 0 
9 0 0 0 0 0 0 0 0 0 2521 5168 7941 35311 39a93 39998 4Qcm 

1OOra 17Eu 23398 28788 33235 37 213 41076 44774 48390 52301 46185 42 916 39576 39990 4O'YXl 4OwO 
lW.OO% 85.75% ?l.99% 7l.9746 66.47% 62.02% 58.68~0 ss.v% 53.77% 52.3w 46.m 42.92% 3958% 39.59% 4o.w% 4o.w% 

Probability Claim 10.0s 

c2i.s / YeaS 1 2 3 4 5 6 7 a 9 10 11 12 20 30 40 so 

0 1om.l 11 bxl 12cm 13 ooo 13 271 13542 13 813 139Q7 14 001 14 095 4136 3177 2l3 n 2 0 
1 0 6300 6930 7560 87CQ 8922 9144 9490 9575 9660 9782 35% 360 33 4 0 
2 0 0 4860 5346 5832 7105 1316 7526 7960 am al96 8358 62.4 65 7 1 
3 0 0 0 3645 4 010 4374 5624 5au 5999 6449 6577 6701 791 92 10 1 
4 0 0 0 0 2624 2887 3149 4262 4609 4957 5408 5626 1622 174 19 2 
5 0 0 0 0 0 2067 283 2480 3356 3633 3901 4259 1511 172 19 2 
6 0 0 0 0 0 0 1860 2046 2232 3621 3267 3513 1563 193 21 2 
7 0 0 0 0 0 0 0 1674 1841 2w9 2719 2940 207.2 213 24 3 
8 0 0 0 0 0 0 0 0 1507 1657 l&cm 2447 19% 244 27 3 
9 0 0 0 0 0 0 0 0 0 1550 3254 5114 28920 38741 39862 399985 

10 ml 17300 23790 29551 34437 38897 43 180 411% SlosO 55 106 49050 4s 664 39633 39950 39994 39999 
Frequency = 10 lW.W% a6.50% 7930% 73.88qo 68.87% 64.83% 61.69% 59.@J% 56.76% J5.11% 49.05% 45.66% 39.63% 39.95% 39.99% 4o.w% 
Fnquency = 5% lW.oG% 85.75% 77.99% 71.97% 66.41% 62.02% 58.68% 55.97% 53.7-m 5230% 46.18% 42.92% 3958% 39.99% 40.00% 40.00% 

NCDZXLS 3~2.5 PM l/6/91 Page 3 



No Claims Dismunt Model - UK-With Ikmus Pmtcction Probability Claim 30.00% UNITS OF SIANDARD PREM1U.M 

a= / year 1 2 3 4 5 6 1 8 9 10 11 12 20 30 40 s 

0 1OKQ 13wo 16oM) 19cQ3 20971 22942 24913 26430 27941 29465 20737 19010 11063 7889 5799 4274 

1 0 4wO 6370 7&M 10030 11212 12394 13Bw 14874 15 85s 17cm 12 976 833 5889 4340 3198 

2 0 0 294a 3822 4704 6493 1289 8128 9411 10 llx 11 ON 12015 7.568 5512 4048 2985 

3 0 0 0 lx.5 2230 2144 4olS 4580 5 14s 6117 6701 7% 5891 4418 3258 2400 

4 0 0 0 0 960 1249 1531 2389 2847 3305 402S 4521 5324 3973 2943 2170 

S 0 0 0 0 0 588 16s 941 1464 1744 2024 246.5 3242 2s22 1851 1370 

6 0 0 0 0 0 0 412 53.5 659 1024 1u1 1417 2265 1812 1342 989 

1 0 0 0 0 0 0 0 288 315 461 117 854 1699 1301 968 114 

8 0 0 0 0 0 0 0 0 202 262 323 SO2 1134 941 698 515 
9 0 0 0 0 0 0 0 0 0 161 371 630 6171 14m 21394 262a3 

IOMX) 11x0 25 310 32377 3895 4s la5 51324 51 l&S 62924 68600 64126 61680 s2741 49038 4664s 448% 
Frqucncy = 30 laux% EtSo% 8431% 8Q.94% 7779% 75.31% %X32% 11.48% 69.92% 68.60% 64.13% 61.63% 52.14% 49.W% 46.64% 44.90% 
Frequency = 10 100.00% 8650% 79.30% 73.88% 68.87% 64.83% 61.69% 59.00% 56.16% SS.ll% 49.05% 45.66% 39.63% 39.95% 39.99% 4o.owA 
Frequency = 5% lW.w% 85.15% 77.99% 71.97% 66.47% 62.02% 58.68% 55.97% S3.?7% s2.30% 46.18% 42.92% 3958% 39.99% 40.#% 40.00% 

aas / Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 so 

0 10 &lo 11 ow 12wo 13olO 13316 13632 13948 14097 14 246 14395 4490 3585 116 411 292 214 

1 0 6300 6913 1525 8616 88.54 9092 9441 9563 9678 9831 3609 697 319 223 l&l 

2 0 0 4875 533.3 5801 6995 7207 1419 7837 7970 8103 8281 864 325 208 l50 

3 0 0 0 3677 4 019 4361 s 521 s 702 SE82 6333 6431 6562 91s 290 1m 121 

4 0 0 0 0 2668 2912 3156 4183 4sOS 4827 5234 5437 1571 331 162 110 

5 0 0 0 0 0 2121 2312 2503 3311 3562 3814 4129 1400 25-l 107 m 

6 0 0 0 0 0 0 1930 2102 2273 3001 327.6 3451 1414 239 83 51 

1 0 0 0 0 0 0 0 1759 1 913 2067 2w 2927 1872 230 66 38 

8 0 0 0 0 0 0 0 0 1604 1144 1883 2478 1168 23? 5s 28 
9 0 0 0 0 0 0 0 0 0 1675 3493 $455 29060 37773 38966 39303 

139% loo00 173ca 23788 295lO 34420 38815 43 166 47211 51134 55 219 49 231 4S916 402-n 40413 4032s 40244 

NCDZ.XLS 32.5 PM l/6/91 Page 4 



No Claims Dimunt Model -UK-With Boova P~~tation CALCULATION OP IMPUClT EXCESS OR DEDUCI-IDLE 

as/Year 0 1 2 3 4 S 6 7 8 9 10 TOTAL % Std Prem 
Gill? 0 0 0 0 0 0 0 0 0 0 Premium Paid 

01 0 lwxw% 0.00 
0 10.cQ% 0.00 
0 w.M)% 0.00 
0 sa.W% 0.M) 
0 4o.Mwo 0.00 
0 ?&al% 0.00 

1 0 3&00% 0.W 
1 1 3s.w% 0.35 

1 1 3.s.cn% 0.35 
1 1 1 1 1 1 1 1 8 40.00% 3.20 

YI’AL 11 111 I111 11 TOTAL 3.90 OTAL 

s/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL %Sld 
hn? 10 0 0 0 0 0 0 0 0 Premium 

01 0 lM.oo% 
1 0 
2 0 
3 1 1 
4 1 1 
S 1 1 
6 1 1 1 
I 1 1 
8 1 1 
9 1 1 1 1 4 

70.00% 
60.00% 
mx% 
‘iacm% 
3s.m 
35.00% 
35.00% 
35.00% 
4o.m% 

PSIll 
Paid 

0.04 
0.W 
0.00 
050 
0.40 
03.5 
0.35 
0.33 
0.35 
1.60 

I 
I 

OTAL 11111111111 10 TOTAL 3.90 
AVC.GigC 0.39 

‘lass/Year 0 1 2 3 4 S 6 1 8 9 10 TOTAL %Std Prem 
Mm? ,,0000000000 ,Prh&Paid 

0 
1 
2 
3 
4 
S 
6 
7 
8 
9 

0 7O.W% 
1 0 60.00% 

1 1 50.00% 
1 1 40.00% 

1 1 3x@% 
1 1 35Ml% 

1 1 3s.W% 
1 1 3.540% 

I I 1 1 4 40.00% 

1 I1 11 11 11 11 10 TOTAL 
AVeragc 

0.00 
0.00 
0.00 
0.54 
0.40 
0.35 
03.5 
0.35 
0.35 
1.60 

3.90 
03 

lass/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL % Std Prem 
laim? 10 0 0 0 0 0 0 0 0 Premium Paid 

0 1 1 lao.oo% 1.00 
1 1 1 70.00% 0.70 
2 I 1 1 60.00% 0.60 
3 1 1 50.0046 02% 
4 1 1 40.00% 0.40 
5 1 1 3s.m 035 
6 1 1 35.a)% OX 
1 1 1 3500% 0.35 
8 1 1 35.00% 0.35 
9 1 1 4om% 0.40 

1 
‘OTAL 11111111111 10 ToTAL 5.00 

Average 050 
Excess I.10 

NCDI.XIZ 3:ZS PM l/6/91 Page 5 



No aaim Diwwnt Model - UK-With Donvs Protection nm OF FAIRNESS TO INDIVIDUAL INSU~DS 

ahs/YW 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std PItIll Class/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL WStd 

aim? 0 0 0 10 010 0 1 Premium Paid Claim? 
01 

0000000111 
0 mmo% 01 
0 
0 
0 
0 
0 

1 0 
1 1 

1 1 
1 1 1 1 1 1 1 1 8 

mm 
6o.!lo% 
50.00% 
4o.m 
3sm% 
3.5.m% 
35.03% 
?.mm 
4om% 

0.00 
0.W 
0.M) 
0.00 
0.00 
0.W 
0.W 
0.35 
03.5 
3.20 

3.90 

1 
2 
3 
4 
5 
6 1 
1 1 
8 1 
9 1 1 1 1 1 1 1 1 

0 70.00% 0.X 
0 60.00% 0.K 
0 5o.m OM 
0 40.00% O.o( 
0 35.Gu% 0.M 
0 3s.w% 0.M 
1 35.00% 0.32 
1 392% 0.3 

8 40.00% 3.x 

n-AL 11111111111 TOTAL TOTAL 11111111 11 1 10 TOTAL 3.w. 

ass/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL %Std Pnm Class/Year 0 1 2 3 4 S 6 1 8 9 10 TOTAL %Std Prem 

aim? 10 0 0 0 10 0 0 1 Premium Paid Claim? 1110 0 0 0 0 

01 

0 0 Premium Paid 

0 100.00% 0.00 0 1 1 1co.00% 1.K 

1 1 1 
1 1 

1 1 
1 1 1 

1 

70.00% 
6o.al% 
so.fx% 
40.00% 
35.00% 
3s.a3% 
3s.m% 
35.00% 
40.00% 

0.00 
OSQ 
150 
0.80 
On0 
on0 
03 
0.00 
0.00 

70.00% 
w.cG% 
M.cm% 
4o.cim 
3s.00% 
3s.oQ% 
3s.crHo 
3.5.00% 

3rAL 11111 111111 TOTAL 4.05 TOTAL 11111111111 10 TOTAL SA! 

NCD2X.S 32.5 PM l/6/91 Page 6 



BONUS/MALUS SYSTEM MODEL - Swiss - New 

m% 

300% 

% 
250% 

S 
t 
a 

LOO% 
1 
r 
d 

P lSM 
r 
c 
m 
L 

u la% 
m 

50% 

0% 

--I 

T 

b- 

> 

r 

3.50 

3I-Q 

250 

200 

150 

La! 

050 

O.KJ 

0 S 10 l.5 20 25 30 35 40 4s so 

YearS 

NCDSCIXLC 

Av Pnm 46 Std Prcm 

Lz rkqmncy = 9% 

XFlTqueaey = 1046 

m PITqucocy = 30% 

t Av. Req. = 1046 

10:3aAM l/7/91 



TOTAL 

aas / Year 
NEW EM-RANTS 

s” 
6 

i 
9 

10 
11 
12 
13 10 ml 
14 
1s 
16 
17 
18 

ii 
21 
22 

scm 

0” 
0 

lOOmI 
9500 

2s 
0 
0 

SCi 
950 

0 
0 

1oMa 
9sM) 
9025 

: 
u” 
71 

i 
500 
950 

13.54 
0 

10 cm 
9500 
9025 
8 514 

s 
11 

13s 

SO! 
950 

1354 
1115 

10 ooo 
9scxI 
9oz 
8.574 
8145 

5 
11 

d 
11 

135 
214 
SC0 
950 

1354 
1115 

12036 
9500 
9075 
8514 
8145 
7738 

1: 
2 
71 

135 

E 
950 

13S4 
1115 

12 036 
11821 
9025 
8574 
8145 
7738 
1351 

6 

:: 
61 
71 

Ei 
80s 

1356 
Is54 
1 715 

12 036 
11821 
11598 
8514 
8145 
1738 
13.51 
6583 

i 
if 
61 

tiz 
214 
805 

1356 
1868 
1115 

120% 
11821 
11598 
11367 
8145 
7738 
1351 
6983 
6634 

TOTAL 

11361 11367 11361 
11130 11 ml 11130 1834 

1738 10 889 11 l&3 7328 
7351 13% 10 34s 6SW 
6983 6983 6983 SW7 
6634 6634 6634 s264 
6302 122% 17978 65839 

: 
4 

i 
11 
16 

zi 

1: 

ii2 
516 
izo 

1% 
s 17s 
4839 
4531 
424a 
T729S 
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BONUS/MALUS SYSTEM MODEL - Italian - New 

% 

S 
t 120% 

1.80 

1.60 

1.40 

1.20 

1.00 

0.80 

0.60 

0.40 

0% \ 1 I , / 1 1 1 1 0.00 
, I 

, 

0 5 10 15 20 25 30 3.5 40 45 50 

YCSII 

Av Prcm 96 Std Pmn 

nF~ualcy=s% 

XFIequcnq = 10% 

n Frequency = 30% 

f Av. Frq. = lG% 

Relative Av Prem 

0 Flquerq = 5% 

x Frequency = 10% 

0 Frequency = 30% 

+ Av. FIT+ = 1096 
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BONUS/MALUS SYSIEM MODEL. - Itsli~ - New Probability Claim ml% NUMBERS OF INSUREDS Premium 

class 1 Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 soscalc 
NEVfENTRAEm: IOOOO IOCCO IOWO 1OCJ.M 1OCQl 10 om 10003 10 cm 10 OOD lOoc0 0 0 0 0 0 0 loo.WW 

1 5 c x 7 7 7 4i 7 0 0 !I 0 m.w% 
41 0 175.m 

99 99 : z 
: 

0 150.00% 
1Z 1233 181 12 i 0 lM.LM% 

1737 1737 ii 1 i i :E? . 0 

I 
3 
4 
zl loo00 
7 
8 
9 

2 
:: 
2 
16 
17 
18 

25 
0 

iii 
lOCOO 
9.503 
9025 

z 
Sal 
950 

11354 
9m 
9025 
8 574 

E 
635 
9% 

11354 
112l.5 

~~ 
8 145 

% 
635 

11c.i 
11w 
11215 
11061 
8 514 
8 145 
773% 

37 93 
1% 

11659 
11215 
11061 
10 895 
8 14s 

:z 

zz 
671 

1165 
11659 
11621 
11061 
10 895 
10 718 

E 
6% 

it 
1% 

116&l 
11621 
11576 
10895 
10 718 
10 531 
7351 
6983 
6634 

zi 
672 

1219 
11736 
11622 
11576 
11524 
10 ns 
10 531 
10 326 
6983 
6634 
6302 

2% 
11524 

:z 
10 336 
10 135 

6634 
6302 
5987 

2226 142 i 

11713 11524 22 5” 
11464 :EG 8 

11398 10336 1392 ii 

1013s 4736 9927 5 015 4E 
5”,” 13347 5 317 5036 674 

5688 11837 SE6 
55488 88 491 

0 0 94.co% 

: 0 0 Pm% &?.ov% 
: : 78.00% 

74.00% 
18 17 7o.cm 

2z 42 66.00% 
62.W% 

513 Et 59.00% 
4%0 4957 56.m 
4 711 53 ov% 

69462 8% so:m 

TOTAL 

CbrrjYcar 
NEW- 

1oocQ mm Mom 4oocm soocn 6oKQ 7ocm 8ocol 9owJ lM)oW 1mocQ loo@lo 1oooca lcmwl 1oOooO loDo 

2 

: 
5 
G 

1ocol 

i 

:Y 
12 
13 

:5’ 
16 
17 
18 

Ptvbability Chim 10.00% 

1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 so scale 
1ocxm 10 WI loo02 10 Goa 10530 10 wo 10 Mx) lOwI loo00 loam 0 0 0 0 0 0 lcQ.oo% 

1 10 38 42 

183 

so .~ 65 fd3 

100 :: 109 E 19s 2ii 

73 so -- 
SE 4% 

4”: 1 

:: 

: 0 2oo.m 
0 17s.a3% 

0 
66 0 ls0.m 

loo0 lam two 1:z 13 1493 1?7 1”s 1830 
12 : 0 1801) 1800 IBOD 2529 2529 2536 2861 3E.i 2 671 iz 0 0 130.00% 115.0055 

local 10 wo 12430 12 430 12430 13414 13 414 13 420 13862 
iit ii 9cm 8’E % 11916 11916 11916 13 156 13 1% 13 161 133Z 1G 3 1wm9i 94.00% 

% 
1111 11381 11381 12 a69 12869 12 873 1243 12 14’ 5 mx-% 

7290 
6.561 

Ez 10833 
6561 

:Ez 10 833 12.555 12 5% 
201 10 281 10 281 12 218 :%i :: :: 82Lx% mM% 

5905 2% :E 9 731 9731 9731 3889 iii 66 74.00% 
5 314 9189 9 189 4332 m3 2: 190 m.oo% 

4783 4783 :zE 
8657 8 555 1016 457 382 66.m 

4305 
2% 

8139 :zi 1371 1303 62.oG% 
8265 2036 59m% 

3487 13 6.57 z t% ‘8% M.oo% 
10 no 8659 53.co% 
34327 71 aI8 77137 777% M.oo% 

I 
TOTAL lOoa 2ocal MaoI 4oooo socm 600 low0 8owl 9occQ 1wcw 100occJ 103000 lCQw0 1WU.W lM)wO lOOK 
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BONUSjhfALUS SYSIEM MODEL - ltaiian - Nor Prcbabiliiy Claim 30.00% NUMBERS OF INSUREDS 

class / Year 
NEwBNI*RANIs 

1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 50 scale 
too@3 lOinI local lOax 10 Mx) 1ooM) loam 1oow 10000 loo00 0 0 0 0 0 0 1OO.co% 

1 2m 918 1 169 16.58 2398 2 767 3318 4044 4462 5567 4625 3991 1466 men% 

: 
: 
6 

8’ 
9 

10 
11 
12 

:: 
15 
16 
17 
18 

lOal 

3ooo 
0 

10 @.m 
7ooo 

900 
0 

3Km 
4200 

10 Cal 
7wo 
4900 

90 
1890 
3ooo 
4200 

14 410 
7Mm 
4900 
3430 

1089 

:E 
42cm 

14 410 
11116 
4900 
3430 
2401 

2336 
2022 
5646 
7287 

14 aio 
11 116 

Ei 

::: 

2 512 
3 822 
5 739 
7287 

176.51 
11 116 
8 502 
6 455 
2 401 
1681 
1 176 

2882 
3945 
7971 
73.52 

17651 
14 293 
8502 
6 455 
4872 
1681 
1 176 

824 

4069 
4 223 
8 OS7 
9867 

17 697 
14 293 

‘~~ 
4872 
36.57 
1 176 

4354 

z.lz 
9927 

20347 
14 324 
11466 
9124 
4872 
3657 
2733 

824 
576 

4802 
6026 

10 170 
10 083 
10 389 
16 980 

‘i2-i 
7206 
3657 
2733 
2034 

576 

z 
7 335 

12 213 
10 SO5 
10 009 
14 048 
9 139 

:iE 
2733 
2034 
1509 

404 
% % 

198 

5 916 
6061 
79AR 

5360 
5 452 
5561 
6s9 
6122 
5968 
7 533 
6063 
5699 
7053 
5291 
4791 
5786 

4264 
4 955 
4 929 
5028 
6053 
54.51 
53&l 
6573 
5543 
5336 
6 518 
5260 
5 371 

EE 4 4 432 012 2% 
1216 3473 4148 
1871 5 !nn 9334 

.__ 
3 7.52 
3980 
4 619 
4554 
4668 
5536 
5104 
5 116 
6 127 
5424 

2% 
6034 
5 627 
7 769 
SW3 

11358 

lOW0 2Occa MCCHJ 4oooo socol 6om mm 8oooo 
I 

9oam la3ooo lOOGo 1WCQD lWoo0 1wOLm 1wOw la3003 

$i 
324 

1524 
2494 

12 314 
11736 
11173 
7354 
6670 
6060 

: 

t 

: 
0 

6 670 
6060 
5 515 

0 

: 

: 
0 

17503% 
15o.cn% 
130.00% 
llS.W% 
lW.Oc% 
94.00% 
88.w% 
82.00% 
78.00% 
74.03% 
70.00% 
66.w% 
62.@3% 
59.00% 
56.00% 
53.@0% 
Mm% 

TOTAL 
I 

lOOal 2oooo 3oow 4ocol 5ocm 6ooa 7owo 8om 9+Jam 1wcal 1wcKm IWWI 1ww 1wan 1WooO 1WMx) AvPrem 
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IK,NUS/MN,US SYYLEM MOIXI, _ Mian - NW Prohabflq Claim S.IWl% USI 1s 0l’Srt\sDARD I’llli~llLx 

Class/Year 1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 50 

I 0 0 0 3 10 IO 11 14 14 14 15 ls 1 0 0 0 
44 

65: 
1093 

IOOW 
8930 
7942 

i 

i 

: 

: 
0 
0 

4-i 
107 
650 

1093 
11354 
8930 
7942 
7030 

i 

i 

ii 

: 
0 

46 
E 

1093 
11354 

‘%i; 
7030 
6 353 

0 

: 
0 
0 

: 
0 

64 
Ei 

1339 
113s 
10542 

z! 
6353 
5726 

i 
0 
0 

LY 
0 

1% 
827 

1339 
11659 
10 542 

~~ 
6353 

E 

0” 
0 

0” 
0 

65 
140 

It2 
11659 
10 924 
9734 

;g 

5146 
4609 

0 

: 
0 
0 

70 70 
ii 874 148 

1401 1402 
11660 11736 
10924 10925 
10 187 10 187 
i22 9449 

:z E2 7235 

:z 
46cm 
4 113 

0 3 718 

: : 
0 0 

1; 
72 

149 

1% 1% 
1737 1737 

11022 2092 
10 187 10 307 

9449 9454 
8942 8942 

8434 
:E 7235 
6689 6689 
4 113 6 155 
3 718 3 718 
3353 3353 

i 
3 015 

0 

: 
E 28 

133 
163 

:z 

E 
3126 
3 110 
3 137 
7 474 
6 274 

27 744 

CbiSS /Year 

10 ooo 19580 2868 37 152 45 302 53087 60 475 67 522 7422.4 80634 76 761 73 017 54 101 SO 610 50532 50530 
lW.Wo 9790% 9553% 92.88% 90.60% 88.48% 86.39% 84.40% 82.47% 80.63% 76.76% 73.02% 54.10% 50.61% 5053% M53% 

1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 SC 
I 

: 17: 
13Ci 0 

0 :i% 
10 OCJI IOKO 
8460 8460 

i 7128 

: : 0 

20 
175 
405 

E 
12 430 

8460 
7128 
597s 

0 
0 

76 
191 
403 

1932 
2m 

12 430 
11201 

7128 

:?I 
0 

:: : : : 0 0 i 

14 0 15 : : : : 
16 0 : 0” 0 0 

17 0 0 0 18 0 0 0 0 i 

83 
2 

1932 

*:iz 
11201 
10 015 

E 
43iu 

101 131 

El 2 
1941 2232 

1E 13 2 414 916 

112nl 
10 01s :Ez 

E-i 6883 8 019 
4370 4370 
372a 

0 

: 
0 

: 

iTi iii 
643 

~~ 2z 3293 

13420 12 367 ::7; 
11324 11324 
8883 10295 
a 019 8 019 
7201 7201 

6432 
3157 
2669 
2286 

: 
0 

---Fir 
417 
744 

3% 
3864 

125-X 
11329 
10295 
9530 
7201 

163 
i.Gi 

la33 
3 474 
387l 
4449 

11950 
10298 
9530 
8778 

J9 
z 

259 
318 
373 
991 

1094 
1233 

:z 

0 0 

: 
2 

6” 
8 

ii 
45 
72 

6 432 6 432 3 012 555 191 

5714 5 714 5647 671 2669 SW7 1672 E 
2286 2286 

:k% 
1881 1312 

1953 1953 E 5 475 
E 1663 0 

:% 
17lM 35604 5243 38 569 

: 
0 

: 

: 
9 

: 
133 

ii2 
1201 
53% 
45% 

38853 

1ocm 19 760 29 133 37 966 46528 54771 62 622 70 194 77 469 84 450 81181 n&39 59 145 52263 51398 51308 
Frqucncy = 10 100.00% 98.80% 97.11% 94.91% 93.06% 91.29% 894% 87.74% 86.08% 84.45% 81.18% n.s9% 59.14% 52.26% 51.40% 51.31% 
Frquency = 5% lW.W% 97.90% 9553% 92.88% 90.60% 88.48% 86.39% 84.40% 82.47% 80.63% 76.76% 73.02% 54.10% 50.61% 50.53% 50.53% 
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Y 
0 

1 
: 0 

0 0 540 1836 23J 3317 4795 5535 6636 8089 a924 
10 294 

11 134 92.50 7982 6931 
i 1575 1575 1906 4089 43% 7122 7620 10 353 7463 

9580 9091 Ei 7433 % 

: : 

39Ot 2835 3!m Ei 3033 7340 5 7460 732 
9536 10 333 7229 6407 

4830 4830 4830 8380 8380 14 045 8149 E 5782 !F7 
; 10 m 10000 14 410 14 410 14 410 17 651 10505 6941 6053 

ii 
6580 6580 10 449 10 449 10 449 9409 5 610 5134 :iE 

; 4312 4312 4312 7481 7481 12362 :E 6629 4738 4491 

i 
0 2813 2813 2813 5 293 7494 5573 4971 

10 
5390 4 195 

0 
Fl 

1873 1873 1m 5 621 4445 4324 4779 
:; 0 0 0 1244 1244 4184 4”E 5219 3949 4014 

: 
0 0 0 0 824 1913 3574 :zl 4563 3853 

13 1343 3674 3472 4197 

14 : 
935 2098 3587 3330 3741 

15 238 1593 2367 3417 33al 

:t : 
4351 

18 0 

: 
3m 

0 
lOoa, 
6580 

: 

: 
0 

: 
0 

: 
0 

5044 
5917 

10 362 
8455 

17 651 
13 435 
7481 
5 293 
3800 
1244 

824 
544 

0 

t 

t 

6335 
IO 474 
11347 
17697 
13435 
10090 
5293 

E 
E 
357 

: 
t 

a 713 
10 745 
11417 
20347 
13465 
100% 
7461 

Es 
1913 

zi 
233 

: 
0 

f% 
13221 
11595 
10389 
15 %l 
10 110 
7481 
5621 
2706 
1913 
1343 

?3i 
158 

: 
158 1454 2482 3393 
105 1841 2198 

0 
E 

29a 46.57 
2651 
5679 

Class / Year 1 2 3 4 5 6 7 8 9 10 11 12 20 w 40 SO 

I 
1oWO 20480 31197 41795 

I 
52603 63450 74101 a4844 95558 106072 106626 l&5645 101924 95025 89693 a5852 

Frequcney = 30 lW.W% 102.40% 103.99% 104.4% 105.21% 105.75% 105.86% lC.5.06% 106.18% 106.07% 106.63% 106.64% 101.92% 95.02% 89.6% 85.85% 
Frequency = 10 lW.W% 98.80% 97.11% 94.91% 93.05% 91.29% 89.46% 87.74% 86.08% 84.45% 81.18% 77.89% 59.14% 52.26% 51.40% 51.31% 
Fnquency = 5% loO.W% 97.90% 9553% 92.88% 90.60% 88.48% 86.3% &1.40% 82.47% 80.63% 76.76% 73.02% 54.10% 50.61% 2053% 5053% 

1 2 3 4 5 6 7 8 9 10 11 12 23 30 40 54 
I 

1 
: 0 

n 0 43 151 182 244 
2: - 

382 
z 

527 571 465 399 347 
: 219 0 219 467 467 248 486 457 471 784 673 747 475 374 ,,, 

2E 
1021 

:i% 530 417 373 
i i 2013 13W 1E 2013 1981 2868 1981 1994 2367 2397 714 373 322 

287a 3315 3321 3337 
422 6 10 am loco3 12 314 12314 12314 13E-E 13275 13282 13761 3765 z % 

i : 8460 7150 Kz 11032 

Ez 

11032 9832 11032 12131 12131 12137 12683 1213 2 2.53 

K 
9832 11035 11035 1 176 440 

9 
: : 

6030 603Jl 8 714 1242 373 iit 
10 0 5202 52iL? 5202 7876 ;i% 2671 376 

:1 : 
0 0 0 44s 4485 

8 714 
7876 

:z 
3317 

z 

i 
0 

7095 
3860 
3317 
z&12 

: 
0 
0 

6367 
3317 
2842 
24m 

: 
0 

11039 
9985 

%z 
6367 
5690 
2842 
2470 
2143 

i 

84 
1073 
1336 
3591 
3776 

1% 
9989 
9217 
8480 
6367 
5690 
5063 
2470 
2143 
1856 

0 

z 
2z 
2 
z 
257 

E 
El 

1127 
4812 
4069 

38371 

L 177% 1oa-m 19760 29141 37994 46587 54868 62767 70392 n724 84768 815m 78353 60275 54071 53 140 52879 
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13ONUS/MAl,US SYSIEM MOWL - Italian - New jME%SURE OP IMi’LlClT EXCF.% OR DEDCCI-lI%I: 

a~/mr 0 I L 3 4 b 6 7 8 9 10 roTu w0btd r 
aim? 0 0 0 0 0 0 0 0 0 0 PIlJlll PziF 

0 ml.% 0.w 
0 175.W% 

1 0 UC.% i% 
0 13O.OwG 0.00 

0 115.00% 0 lW.w% E 
: 2Ei 0.w 

, 0” 82.0096 % 
I 78.% 0.w 

74.rm% 0.00 
1 

i 
m.cm 0.w 

1 1 0.66 
1 

%E 
0.62 

1 
: 

59.0% 059 
1 1 

I 1 : !%2 
056 
053 

1 1 1 1 1 so:% 250 

11111111111 10 TOTAL J.46 
Avenp 055 

bs/Year 0 1 2 3 4 5 6 7 8 9 IOTOTfi 
aim? :llooooooooo ~ 

1 
1 

1 

1 

PIWI 

0.w 
0.00 
0.00 
0.00 
0.00 
ii! 
0:78 
0.74 

i2 
0.62 
o-59 _-_ 
:s 
1.w 

3TAL 11111111111 10 TcrrAL 6.18 
AKl=nC 0.62 

NCD4.XL.S 3:lO PM l/6/91 

lassf~car 0 1 2 3 4 s 6 7 8 Y 10 IUI‘AL ~/obtd r 
laim? 0 0 0 0 0 0 0 0 0 0 Prtlll FE 

I 0 znc.lxl% 
: 
a 
5 

; 

! 
ia 

:: 
13 
14 
15 
16 
17 
18 

1 

1 
1 

1 
1 

1 

0.w 
0.00 
0.w 
1311 
1.w 
1.00 

%Y 
0.82 

% 

2 

L% 
0.w 
0.00 
0.w 

L 
OTAI. 111 11111111 10 TOTAL 8.97 

AVCZZ?f$ 0.90 

0 1 2 3 4 5 6 7 8 9 10 TOTAL 
10 0 0 0 0 0 0 0 0 

1 1 
1 

1 1 
1 

1 

% Sid 
PIk%Il 

zoo.% 
175.00% 
15o.cc% 
13O.W% 
llS.% 
lW.OO% 

ii%% 
820% 
7x% 
74M)% 
m.oim 
66.w% 

ZE 

%z 
so.W% 

Prem 
Paid 

1 
Y)TAL 11111111111 10 TOTAL 

Average - 
BXcesS 

Page 5 

3.15 

2.00 
1.75 
150 
1.30 
1.15 
1.00 
0.94 

Ei 

::ZZ 

El 
o:w 
0.00 
0.w 
0.w 
0.00 

12.12 
1.21 _ 



6 
8’ 
9 

10 
11 

:3 ’ 
14 
1s 
16 
17 
18 

E 
82130% 
78.00% 

0 74.00% 
1 1 1 3 70.00% 

1 1 1 1 4 66.00% 
1 1 1 z 62.03% 

s9.00% 
0 %.co% 

i 
53.00% 
50.00% 

L 
OTAL 1111 1111 11 1 TOTAL 

lass/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std Pnm 
laim? 10 0 0 10 0 0 10 

II 0 

1 
1 

1 

0 17s.Kwo 
0 150.00% 
0 13o.w 
0 llS.Gu% 
0 lfYux% 
0 94.00% 
: 88.00% 

82.00% 
:. 7&co% 

74.00% 
7mx% 

1 : 6s.rM% 
1 62.00% 
: 59.03% 

56.@3% 
: 53.cQ% 

50.0% 

0.00 
0.00 
0.00 
0.00 
0.00 
0.W 
0.00 
0.00 
0.00 
0.78 
1.48 
2.10 
1.98 
0.62 
0.00 
0.00 
0.W 
0.00 

: 
6 

i 
9 

:: 
1 

12 1 
13 
14 
15 
16 

:8’ 

1 
1 

1 

94.00% 
Esm% 
s2.m 
7s.w?% 
74 on% 
7mx% 
Mm% 
62.M% 
59.00% 
%.co% 
53.00% 
5O.W% 

0.94 
1.76 
0.81 
15f 
0.74 
0.X 
O.ti 
0.M 
0.01 
0.M 
0.M 
0.M 

TOTAL 11111111111 10 TOTAL 8.18 

Class/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL 
Claim? 0 0 0 0 0 0 0 Ill 

i 

: 
0 

: 
0 

z 
0 

1 
1 : 

1 1 2 

1 1 1 : 

1 1 1 : 

: 
: 
: 
7 

t 
10 

:: 
13 

:: 
16 
17 
18 

% Std 
Prem 

2fcJ.w 
17s.Gu% 
l50.00% 
13Q.@l% 
llS.w% 
lW.W% 
94.cw6 
ss.a3% 

EE 
74.00% 
7mQ% 
M.OO% 
62.00% 
59.w% 
%.ca% 
s3.!B% 
50.03% 

Paid 
0.M 
O.o( 
0.K 
0.M 
0.M 
0.K 
0.W 
0.M 
0.M 
0.M 
0.M 
0.7i 
0.6t 
1.24 

7;: 
05: 
1.01 

‘OTAL 11111111111 TOTAL 6.96 TOTAL 11111111111 10 TOTAL 5.84 !J 
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BONUS/MALUS SYSTEM MODEL - Dutch 

0 5 10 Is 20 25 30 35 40 45 50 

Years 

AV Pm0 % std Pmn 

n Fqucncy = 5% 

x FrcqvcaGy = 10% 

n FlU+lW=J)4b 
t Av. Frcq. = 109i 

~elatk Av Pnm 

omquacy= 5% 

x Frequency = 10% 

0 Froqucncg = 30% 

+ A”. Preq. = 10% 
- 

NCD5ClXLC 105-4 AM l/7/91 



BONUS/hlALUS SYSXl!M MODEL - Dutch l’robabihtv Claim 5.cwo NUMREK 01’ INSUREDS 

clas / Year 
NEW ENrW 

TOTAL 

Premwm 
1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 50 scale 

‘Ooxl lOa0 10 Km loo00 1oow lOwI low0 10 col 10030 10 aI0 0 0 0 0 0 0 1@3.00% 
1 500 lwo 1049 1120 1213 1306 1321 1340 1363 1386 891 51 8 6 6 120.00% 
2 0 475 1401 1448 1515 1624 1810 1826 1647 1876 1923 127 16 12 11 100.00% 
3 10 caa 10 col lOaWl 10 451 11760 11 e&4 IlW 11991 12 278 12296 2319 2354 205 39 29 29 9o.ccJ% 
4 9500 9503 9500 9929 11579 11621 11682 11817 12 213 12248 2713 314 ?A 68 67 8o.m 
5 902s 9025 902.5 9 432 11387 11427 11485 11630 12 124 12 191 930 149 123 122 70.00% 
6 8 574 8 574 8 574 8%1 11 la5 11223 11278 11433 12013 1X5 399 
7 8 145 8 145 8 145 8513 10 975 11343 1139s llSs3 1882 878 

% 359 mx% 
793 a.cG% 

8 7738 7738 7738 8087 10 426 11091 11440 3 114 1277 1166 1 161 50.00?& 
9 1351 7351 7351 7683 9905 10 536 7456 4952 48TT 4 873 45.00% 

10 6983 6983 6983 72% 9 410 6913 4725 4634 4 629 40.00% 
11 6634 6634 6634 69Z4 6Wl 4574 4404 4398 3750% 
12 6302 6302 6302 S 321 4343 4186 4178 35.03% 
13 5987 5987 10 592 4174 39.32 3969 3250% 
14 5688 55 682 74 381 75 354 75 40s 30.00% 

loo00 moo00 moo0 4oalO 5ocnm 6oooo 7oam 8iJam woo0 100coo 1wcBxl 1oom looaw lcocw 1ooOlm 1waxl 

Probability Claim 10.00% 

class j Year 1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 so scale 
NEW ENl’R4NIS 10 cm0 10 ooo 10 col 1OooO loo00 10 ooo low0 1ooco 10 WI 10 @.xl 0 0 0 0 0 0 lOo.cK% 

1 lcca 2Lw 2190 2461 280s 3 149 32.57 3388 3540 3 693 2 75s 627 214 152 142 120.00% 
2 0 9co 2 610 2781 302s 3400 4 011 4 121 4257 44% 470.5 lM8 338 245 223 100.00% 
3 1OooO 1ocQo 10 @lo 10 810 13 078 13 232 13 451 1384g 14 723 14 833 4971 5 174 1438 57s 4@3 385 5QJM% 
4 9ooo 9lxlo 9ooo 9729 12426 12565 12 762 13 173 14 3cm 14 452 5591 18x6 912 693 6.51 8n.cwz 
5 81W 8100 El&l 8 756 11774 11899 12 077 12 494 13 815 14 038 3558 1302 1051 lax 70.00% 
6 72% 7290 72% 7880 11128 11240 1140 11819 13285 4497 2 122 1842 1790 .Yl.oG% 
7 6 561 6 561 6561 7092 10 494 11025 11169 11584 5 393 3 676 3189 3 131 SS.fJO?G 
8 5905 5905 S9Q5 6383 9444 10 310 10788 6777 4 591 4124 4049 50.00% 
9 5 314 5 314 5 314 5 745 8500 9279 11106 9014 8907 8872 4s.M)% 

10 4783 4783 4783 5170 7650 9568 8 133 8012 7986 4o.co?& 
11 435 4305 4305 4653 7 675 7 532 7 213 7 189 3750% 
12 3 874 3 874 3 814 6 332 6 701 64% 64M Txa% 
13 3487 3487 8610 5998 5 875 5824 3250% 
14 3138 31476 48890 51792 52 271 30.00% 

TOTAL 10000 mm 30~~) 40~0 5oooo 6oLml 700x 8ocml 9uLm ‘OUWO 1oOKQ lWC0l 1WooO 1OOlY.X 1OOLXlll l(aooO 
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BONUS/hMLUS SXXEM MODEX - Dutch Probability Claim mm% KUMBEK OF INSUREDS 

a.s/Ycar 1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 50 scale 
NEW- loo00 10ooo 1oocQ lODD0 IOWO lOax) 1000 lODo lOaN lOoa, 0 0 0 0 0 0 100.0045 

1 3ooO 6C0l 7530 9Ml 11781 14060 lS735 17 591 19 574 21558 m 214 17 367 16123 I5735 is608 im.0096 
2 0 2100 5670 6 741 8 121 9933 12350 13632 I5073 16 7U 18683 1s 465 14 091 13835 13718 100.00% 
3 10 ooo lOc4m loo00 ii4m 14 9% l.5748 16 713 18133 MS06 21480 12 589 13931 13 039 12 45s 12092 12028 90.0046 
4 7ooO 7ooO 7ooO 8029 11219 11744 12 420 13 519 1s 731 16 519 low 10 842 10950 10 691 10659 80.00% 
5 4900 4900 4900 56rn 8357 8725 9198 10 w2 1197.5 12637 10207 9325 935s 9291 70.0056 
6 34M 34xI 3430 3934 6203 6460 6792 7434 9oS7 8395 8055 8044 60.0056 
7 2 401 2401 2401 2754 4 589 4942 5174 swl 662s 

:z 
7407 7469 55.0056 

8 1681 1681 1681 19.28 3 212 3581 3828 5178 5W3 6063 6 116 5o.m% 
9 

I 
1176 1176 1 176 1349 2249 2S% 4524 4801 5.084 5130 4s.o0% 

10 824 824 824 945 1574 2980 3331 3 539 35% 4o.wq 
11 576 S76 576 661 1789 2391 2462 2514 

I 
3750% 

12 404 404 404 1125 1632 1719 1756 35.m 
13 282 282 985 1099 1210 1227 32xN 
14 198 1530 2 459 2754 2850 30.00% 

1 J 

TOTAL 1oow Mam 3oOOO 400x 5om 6om 7oooo 8oMNJ wwo lcooa, lWMl0 lcQa.YJ lOOKa lcoo(xI 1cQctw 1oOooo 

Weighted Avcmge 

class/Year 

Typsl 20.0096 Probability Claim 5.W Average lO.wJ% 
Typc2 7sJx% lO.w% 
Typc3 5.0096 3o.m 

1 2 3 4 5 6 7 8 9 10 11 12 20 30 40 so scale 
I 1 IMMWZ 

TOTAL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

0 
0 

loam 
0 
0 
0 

1000 2ooo 2545 293s 3 326 3493 3688 
0 m 2712 2978 3371 3% 4137 

local 1OOKJ 1om 12 910 13 on 13298 13 691 14 SW 
9rmO 9030 9wJ 9684 12 1% 12335 12 s29 12 919 

0 8125 8125 8125 8755 11526 11646 11814 
0 0 7354 73S4 7354 7899 10893 109% 
0 0 0 6670 6 670 6670 7160 1029s 
0 0 0 0 6060 6060 6060 6501 
0 0 0 0 0 55'S 5 515 5 515 
0 0 0 0 0 0 SO25 so25 
0 0 0 0 0 0 4584 
0 0 0 0 0 i 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

39(n 
4 316 

14658 
13954 
12 198 
11146 
10 784 
9329 
s 913 
SO25 
4584 
4 1% 

0 
0 

4125 
4538 
4822 

14 11s 
13384 
11522 
10 915 
10 130 

8468 
53% 
4584 
4186 
3827 

0 

3255 
4848 
5048 
5266 

13598 
12 818 
11283 
10 571 
9192 
7698 
4 910 
4186 
3 827 
3 501 

1350 9@3 
1592 %l E 
1772 1062 917 
2oM 1248 1068 
3365 1473 1280 
4065 2068 18% 
4752 3X15 2921 
5962 39% 3630 

10 @I7 7991 7 910 
8707 7211 7 113 
7054 6684 6414 
5870 S976 5797 
8625 s389 5263 

?d 820 51667 54052 

888 
859 
896 

1042 
1240 
1816 
2880 

I 
3 575 
7885 
7095 
6397 
5776 
5223 

54 427 

-__.- -.- 
120.00% 
loo.c4l% 

!mo% 
ao.QJ% 
70.00s 
64,00% 
55.w% 
so.Ml% 
45.00% 
4o.c@% 
3750% 
xX0% 
32.50% 
3o.co% 

L J 
100x 2oGaO 3ocxYl 4ofm socal 6ocoo 7oKm lwoM1 9owo IWO 100oW lWMJ0 1000lO lCKl@XJ 100wO 1W Ml0 Av Prem 
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BOh’US/htALUS SYSlEh4 MODEL - Dutch Probability Claim 5.00% UNITS OF STANDARD PREMIUM 

Class/Year 1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 51 

1 0 600 1200 1259 1344 1455 1567 158.5 16@3 1636 1663 1070 68 9 7 7 
2 0 0 475 1401 1448 1 SlS 162A 1810 1826 1847 1876 1923 127 16 12 11 
3 9ooo soa, 9cKm 9406 10 584 10 623 10 681 10792 11 Ml 11066 2087 2 119 l&f 35 26 26 
4 0 7MK) 7600 7600 7p43 9263 9297 9346 9 453 9771 9199 2 218 751 67 54 54 
5 0 0 6 318 6 318 6 318 6603 7971 7999 8 039 8 141 8487 8533 651 1W 86 85 
6 0 0 0 5144 5144 5144 5 376 6711 6734 6767 6860 7208 819 239 217 216 
7 0 0 0 0 4480 4480 4480 4682 6036 6w8 6267 6357 1035 483 436 
8 0 0 0 0 0 3869 3869 3869 4043 5 213 554s sl20 1557 63s z 580 
9 0 0 0 0 0 0 3308 33Og 33cB 3 457 4 457 4 741 3355 2228 2195 2 193 

10 0 0 0 0 0 0 2793 2793 2793 2 919 3764 2765 1890 1852 
11 0 0 0 0 0 0 

i 
0 2488 2488 2488 2KQ 2265 1715 

E 
1649 

12 0 0 0 0 0 0 0 0 2206 2205 22c.S 1863 i5m 146.5 1462 
13 0 0 0 0 0 0 

0” 
0 0 0 1946 1946 3442 1357 1294 1290 

14 0 0 0 0 0 0 0 0 0 0 0 1706 16 705 22314 22606 22 621 

9wo 17 200 24.593 31 12% 37260 42 9S3 48 173 52894 57380 61624 56601 52 111 35089 32 618 32489 32 483 
90.(x)% 86.M)% 81.98% 77.82% 7452% 715% 68.82% 66.12% 63.76% 61.62% 56.6Q% 52.11% 35.09% 32.62% 32.49% 32.48% 

Probability Claim lO.W% 

1 2 3 4 5 6 7 8 9 10 11 12 m 30 40 x 

1 0 12nl 24c-l 2628 2953 33.56 3779 3908 4065 42*18 4432 3306 752 257 183 170 
2 0 0 900 2 610 2781 3v2.5 3400 4011 4 121 4257 4436 4 70s 1058 338 245 228 
3 9w 9Km 9wB 9729 11 no 11909 12 106 12 463 13 251 13349 4 414 4657 12% 518 367 347 
4 0 7200 7203 7200 7783 9941 10 052 10 210 10 538 11440 11562 4473 1509 729 554 529 
5 0 0 5 670 S 670 5670 6129 8242 8 329 8454 8746 96M 9826 2491 912 701 
6 0 0 0 4 374 4 374 4 374 4 728 6677 6744 6840 7091 7970 2698 1273 

1% 
1074 

7 0 0 0 0 3609 3609 3609 3901 5772 6W 6 143 6371 2% 2022 1754 1722 
8 0 0 0 0 0 2952 2 952 2 952 3 192 4722 5 15s 5394 3389 2296 2062 2024 
9 0 0 0 0 0 0 2 391 2 391 2 391 2585 3825 4176 4998 4056 4CU3 39?k? 

10 0 0 0 0 0 0 0 1913 1913 1913 2068 3060 3827 3253 3205 3194 
11 0 0 0 0 0 0 0 1614 1614 1614 1745 2878 2825 2 70s 26% 
12 0 0 0 0 0 0 

It 
0 0 1356 1356 1356 2216 2346 2274 2265 

13 0 0 0 0 0 0 0 0 0 0 1133 1133 2798 1949 lY.i9 1893 
14 0 0 0 0 0 0 0 0 0 0 0 941 9443 14 667 1s 537 15 681 

9wo 17 402 25 170 32211 38940 45 305 51259 56 756 62 MS 67 135 62 959 59 114 42 317 37440 36644 36 517 
Frequency = 10 9o.c0% 87.00% 83.90% 80.53% n.88% 7551% 73.23s 70.955% 68.95% 67.13% 62.96% 59.11% 42.32% 37.44% 3554% 36.52% 
Frequency = 5% 90.00% %.W% 81.98% 77.82% 7452% 7159% 68.82% 66.12% 63.76% 61.62% S6.60% 52.11% 35.09% 32.62% 32.49% 32.48% 
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BONUS/hfALUS SYSI~ MOVES - Dutch Probability Claim 30.00% UNITS OFSTANDARD PREMIUM 

class /Year 1 2 3 4 5 6 I 8 9 10 11 12 20 30 4-o 50 
I 

1 
ii 

3603 1200 903.5 11401 14 137 16872 18882 21109 23 489 25869 24251 20841 19 348 18882 18-730 
2 0 2100 5670 6141 8121 9933 12wl 13632 15 on 16 715 18683 IS 46s 14 cnl 13 83.5 13 118 
3 9000 9wo 9m 10 323 13 4w 14 173 15 w2 16 320 18 455 19 332 113M 12531 11735 11209 10 882 10 825 
4 0 5600 5600 5600 6423 897.5 9395 9936 10 a.5 12585 132lS 8291 8674 8760 8553 8527 
5 0 0 3430 3430 343a 5850 6107 6439 1029 8383 8&M 1145 6528 6548 6504 
6 0 0 0 2058 2058 

E 
2361 3722 3876 401S 4460 5434 5031 4159 4 833 4826 

I 0 0 0 0 1321 1321 1321 1515 2524 2118 2846 3113 3644 4104 4074 41a3 
8 0 0 0 0 0 840 840 840 964 1606 1790 1914 2564 2974 3031 3058 
9 0 0 0 0 0 

z 
529 529 529 a7 1012 1128 2036 2161 2288 2369 

10 0 0 0 0 0 0 329 329 329 378 630 1192 1332 1416 1436 
11 0 0 0 0 0 0 0 0 216 216 216 248 671 897 923 943 
12 0 0 0 0 0 0 0 0 0 141 141 141 3% 571 602 615 
13 0 0 0 0 0 0 0 0 0 0 92 92 320 2.57 393 399 
14 0 0 0 0 0 0 0 0 0 0 0 59 459 I38 826 83 

9OcQ 18200 27330 36117 44872 53559 62143 rnSM 78890 87202 84447 8.5 374 80115 ns29 77086 76852 
Frequency = 30 90.00% 9l.m% 91.10% 90.29% 89.74% 89.26% 88.78% 88.16% 87.66% 872% 86.45% 85.37% 80.18% n,83% 77.09% 76.85% 
Frtquency = 10 90.00% 8'703% 83.90% 8053% l7.88% 1551% 73.23% 70.95% 68.95% 67.13% 62.96% 59.11% 42.32% 37.44% 35.64% 3652% 
Frcqwnq = 5% 9o.owo 86.W% 81.98% i-7.8276 1452% 715% 68.82% 66.12% 63.16% 61.62% 56.60% 52.11% 3s.o% 32.62% 32.49% 32.48% 

Weighted Anrage 

class /Year 1 2 3 4 5 6 7 8 9 10 11 12 20 M 40 so 
I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

1 

0 1200 2400 
0 0 875 

9m 9cm 9cm 
0 7200 1200 
0 0 5688 

z 
0 0 
0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

2675 3054 3522 3991 4192 4426 4688 4950 3906 1620 1162 1082 1066 
2521 2712 2976 3371 1:2 4137 4 316 4538 4848 1592 961 878 859 
PM 11619 11 165 11 !w 13071 13 192 4339 4543 1595 9% 82s sol 
7200 7747 9751 izi 10 @23 10 335 11 163 11292 4213 1616 998 8.54 834 
5688 5688 6114 8152 82x) 8539 9369 9 519 235s 1031 896 868 
4412 4412 4412 4740 6536 6599 6681 6913 7691 2439 1241 1114 1090 

0 3668 3668 3668 3938 5662 5931 6003 62&S 2614 1818 1607 1584 
0 0 3030 30&l 3030 3251 4655 5065 52% 2981 1998 1815 1767 
0 0 0 2482 2482 2482 2661 3 811 4136 4521 35% 3559 3548 
0 0 0 0 2010 2 010 2 010 2154 3w9 3483 2845 2838 
0 0 0 0 0 1719 1119 1719 1841 264.5 

22 
240.5 2399 

0 0 : 0 0 0 14.55 14.55 1465 2054 2092 2029 2022 
0 0 0 0 0 0 1244 1244 2803 1751 1710 1698 
0 0 0 0 0 0 0 0 1050 10446 1s Sal 16 216 16 328 

204% go00 11400 25163 32190 38901 45 247 51186 56673 61%2 61036 62862 59026 42164 38495 37835 31727 
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BoNUS/MALUS SYSIEM MODEL - Dutch CALCULA’IlON OF lMPL.IClT EXCESS OR DEDUCTIBLE 

lw/Ycar 0 1 2 3 4 5 6 1 8 9 10 TOTAL %Std PIWII 
laims ? 

4 0 so.% 0.W 
5 0 70.00% 0.00 
6 0 60.% 0.00 
7 0 SS.% 0.00 
8 0 50.00% 0.00 
9 0 45.00% 0.00 

10 1 0 40.% 0.00 
11 1 1 3l% 0.38 
12 1 1 35.% 03.5 
13 1 1 32% 0.33 
14 1 1 1 1 1 1 1 1 30.% 2.10 

I I 

OTAL 11111111111 10 TOTAL 3.15 
AVerage 0.32 

lass/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Srd Pi-Cm 
Iaims ? 

6 0 60.% 0.00 
1 1 1 55.% 05s 
8 1 1 50.00% 050 
9 1 1 45.00% 0.45 

10 1 1 1 40.03% 0.40 
11 1 1 31% 038 
12 1 1 3933% 0.3 
13 1 1 32% 0.33 
14 1 1 1 3 30.% 0.90 

I 
OTAL 11111111111 10 TOTAL 3.85 

AVeragc 0.39 
Excess 0.70 

las/Ycar 0 1 2 3 4 5 6 1 8 9 10 TOTAL % Std Prem 
laims ? Premium Paid 

0 12O.w% 0.03 
0 loo.M)% 0.03 

3 0 sQ.% O.Cil 
4 1 0 so.% 0.00 
5 1 1 mm% 0.70 
6 1 1 60.% 0.60 
1 1 1 SS.% 055 
8 1 1 50.00% 050 
9 1 1 45.00% 0.45 

10 1 1 40.00% 0.40 
11 1 1 31% 0.38 
12 1 1 3s.m% 0.35 
13 1 1 3250% 0.33 
14 1 1 Mm% 0.30 

OTAL 11 111111111 10 TOTAL 45.5 
AWZgc 0.46 

lass/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL %Std Prem 
hims? 10 0 0 0 0 0 0 0 0 

11 1 
2 1 1 lMJ.oo% l.M) 
3 1 1 9o.c0% 0.90 
4 1 1 1 so.% 0.80 
5 1 1 7o.m 0.70 
6 1 1 60.03% 0.60 
7 1 1 ss.cv% 055 
8 1 1 SO.% 050 
9 1 1 45.00% 0.45 

10 1 1 4o.cQ% 0.40 
11 0 3750% 0.00 
12 0 39x% 0.W 
13 0 32.50% 0.00 
14 0 M.OO% O.&l 

OTAL 11111 11111 1 10 TOTAL 7.10 
AVel2gC 0.71 
Excess 255 
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BoNus/MALus SYm MODEL - vutcb TEST OF PAIRNESS TO INDIVlDU4L INSIJREDS 

lw/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL %Std Prcm Cl=as/Year 0 1 2 3 4 5 6 1 8 9 10 IOTAL %Std PlWl 
laim? 0 10 0 10 0 10 0 Premium Paid claim? 1110 0 0 0 0 0 0 Premium Paid 

11 0 lZO.GQ% 0.00 1 1 1 120.% 1.20 
2 0 lao.W% 0.00 2 1 1 loO.W% 1.00 
3 0 90.00% O.CQ 3 1 1 90.% 0.W 
4 0 80.0% 0.00 4 1 1 2 80.00% MCI 
5 1 1 IO.% 0.10 5 1 1 mm% 0.70 
6 1 1 2 a.ou% 1.20 6 1 1 60.% 0.64 
7 1 1 1 3 55.00% 1.65 

,: 
1 1 2 SS.CO% 1.10 

8 1 1 2 5O.cxl% 1.00 1 1 50.00% 0.50 
9 1 1 45.cQ% 0.45 9 0 4s.w% 0.M) 

10 1 0 40.% 0.00 10 1 0 40.00% 0.W 
11 1 1 37.m% 0.3% 11 0 37% 0.00 
12 0 35% 0.00 12 0 3s.m 0.00 
13 0 325@% 13 0 3250% 0.W 
14 0 30.03% 14 0 34.% 0.00 

L 

YITAL 11111111111 TOTAL 5.38 TOTAL 

I 0 90.% OSKJ 3 
4 0 80.% 0.00 4 
5 0 70.0396 O.a, 5 
6 0 6o.c0% 0.00 6 
1 1 1 1 3 55.00% 1.65 7 
8 1 1 1 3 som% 150 8 
9 1 1 2 45.00% 0.90 9 

10 1 1 1 2 40.&l% 0.80 10 
11 0 5150% 0.W 11 
12 0 35.00% 0.00 12 
13 0 32.50% 0.00 13 
14 0 Mm% 0.00 14 

1111111111 1 10 TOTAL 7.60 

lass/Year 0 1 2 3 4 5 6 1 8 9 10 ‘IVIM. %StdPrc Pranium Class/Year 0 1 2 3 4 5 6 1 8 9 10 TOTAL % Std Prcm 
WItI? ChillI? 0 0 0 0 0 0 0 111 Premium Paid 

0 120.00% 003 1 0 lxuxJ% 0.00 
0 l@xx% O.CM 2 0 1oo.co% 0.00 

1 1 9u.% o.%l 
0 80.00% 0.M) 
0 10.00% 0.W I 

1 1 60.% 0.60 
0 55.00% 0.00 
0 SO.% 0.00 

1 1 45.00% 0.45 
1 0 40.0% 0.00 

1 1 3750% 0.34 
1 1 35.00% 0.35 

1 1 3250% 0.33 
1 1 1 1 4 M.% 1.20 

I 
‘OTAL 11111 111111 TOTAL 4.85 TOTAL 11 111111111 10 TOTAL 4.20 
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BONUS/MALUS SYSTEM MODEL - Belgian - New 

2.00 

150 

1.00 

Av Prcm % Skd Prcm 

a Fitqvcney = 5% 

XFrcque~ = 10% 

n Frcgucncy = 33% 

t Av. FIT+ = 109i 

Rekrive Av Pram 

0 F~ucncy = 5% 

x Frquency = 1096 

0 Frequency = 30% 

+ Av. lkq. = 10% 

0 5 10 Is 20 25 30 3.5 40 45 50 

YCXS 
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Class/Year 1 2 3 4 5 6 7 8 9 10 11 12 20 xl 40 so scale 
NEW ENlx4hT3 10 OMI low0 loo00 local 10 ccm lOON 10 MN 10 cm lOCOO 10 Km 0 0 0 0 0 o] 100.00~ 

: 2s 
z 

E ti 37 16 2 tz 1Z 131 69 13 I9 .E 5 
iti :E 1;: 

: 0 1 2am% lmxwo 
3 135 216 

: 

: 137 1% 1 140.0046 

so0 52 500 54 500 214 

;z % 

E 2 322 435 324 

1:: : 

805 806 
6 : 950 1g 950 950 9Sa 13S6 ;g 1360 1% 1374 :“: 

iz 
1; 

2 3 130.00% 123.00% 
41 5 117.00% 

s' 0 0” :z 1715 1354 :E x 1872 311 

1: loam 10 9m wo loo00 
Et 

1od 9500 local 9500 12036 9nm 12035 11821 12036 11821 1Z 11821 

2343 1869 

11821 zz 

:z : ii 13 8 lOS.al% 111.00% 

12036 11821 fE 1% ii2 47 23 1Oa.m 95.% 
::: E E 8574 9025 89% '% 11367 11598 11598 11367 11367 11598 11598 :49 Ei 12 %i 85.0096 9iKQ% 

13 8145 8145 8145 8145 8 145 11130 111M ::?!i :%I 401 :;tr: :: Sl.iW% 
ti 7738 :z :iE 1738 73.51 7138 7x51 10889 73.51 10889 10644 :z :iz 497 

16 6983 6983 2 
z n.m 

ZiEz 

:; 

66E 
6634 

Ei 66E-i 2% :iE 
la.51 E t5rsiwz 

6302 wx% 

:i 
5”% :z 1:F3 xl: 48m 48s0 4824 4642 60.00% 

5688 9559 5361 4.540 4402 57.ow?b 
21 8892 4913 42X 4 175 54.00% 
22 36857 116% 7.736 78144 54.00% 

t 
TOTAL loo00 2ocm 30030 4om som 6ocoo mm0 Boo00 mm 103cco mm 1OOml 1wlm 100000 10000 100000 

Probability Claim 10.00% 

class/Year 
NEW EBTRANB 

1 2 3 4 5 6 1 8 9 10 11 12 20 34 40 so scale 
1ocm lOwI 10 Ocnl local loam 1om loo00 1ocm 10000 1om 0 0 0 0 0 01 1cQ.m 

1 100 110 138 190 m 386 412 449 ml 56s 433 221 117 n mm6 
2 

: 
2 
;: 
9 lOOa3 

10 

::. 

:: 

:z 

:i 
19 

E 
22 

l!XHl 
0 

: 
10000 
900 

0 270 279 
0 
0 

1CQl 
1sOa 

0 

1od 

izi 

: 

:ic 
2430 

0 
10 Km 

iE 
12% 

486 
0 

:kz 
2430 
2 916 

lOcQ0 

LE 
7290 
6561 

304 
494 
729 

:Ei 
2430 
2916 

13 281 

% 
72-a 
6561 
5935 

:: 

1Z 
1Ba) 
2430 
2 916 

13 281 
12543 

%% 
6561 
5905 
5314 

!iG 
157 

1991 

:Ei 
2916 

13 281 
12 543 
11820 
12% 
6 561 
5905 

:%l 

E 
795 

32E 
3 918 
2916 

13 281 
12 543 
11820 
11116 

6561 
5905 
5 314 

:Ei3 

675 
9% 

2% 

:iz 
4633 

13 281 

::iz 
11116 
10 43.5 

:2 
4783 
43oS 
3874 

711 

:!2 
2097 

:z 
4643 
5 218 

12S43 
11820 
11 116 
10 435 
9779 
5 314 
4783 

iii 
3481 

159 
1033 
13fA 
1731 
3141 
3966 
46% 
5222 
5674 

11820 
11116 
10 43.5 

9’z 
4783 
430S 
3874 
3487 
3138 

557 

1Z 

3362 
3647 
3917 
4lS9 
4363 
6665 
6690 
6 618 
6464 
7180 
7398 
6523 
5735 

189 
359 
541 

2 
925 

1053 
1631 

1% 
2251 
2415 
3867 
4168 
4315 
4342 
1678 

c% 
5874 

1101 
1Ml 
lM2 
1694 
2748 
3194 
3492 
3673 
8097 
7 153 

EE 

94 
121 
1?3 

Et 

zi 
611 
in 
974 

1184 
1397 

tz 
3162 
3423 
83U6 

6’% 
6102 

lbO.KJ?G 
14O.C0% 
13O.OI% 
123.m 
117.00% 
111.00% 
lOS.CKt% 

‘99% 
cm& 
a5.m 
81.00% 
n.m 
lax% 
69.00% 
66.00% 
63.M)% 
60.% 
57.00% 
54.00% 

17 841 40043 48982 52730 54.00% 1 
TOTAL 1occn MaQ 3oom 4OcKm 50033 600~) mm sow30 9oooo 1Oom 1M)m 1WoM) 1oOOCQ 1cQKQ lcocm ICQOMJ 
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class 1 Year 1 3 3 4 5 6 7 8 9 10 11 12 20 xl 40 50 scale 
NEW ENTFtANTS IOMM 10 MM 10 Km 10 am 10 am IOOOO 10 CNm 10 ooo 10 cwl IOCKMI 0 0 0 0 0 01 100.00% 

: 900 0 1890 I 170 2079 1818 2863 2533 4278 3264 4255 6 018 7077 643 8408 7180 997-l 8 145 11146 
E 

13 17 513 764 19 15 33.5 317 19 15851 961 20243 16091 200.00% 16003% 
3 0 2646 2778 3096 3608 4301 6 710 7 248 10 769 12 o-79 12 555 12773 140.m 
4 

2 

i 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

ii 
21 
22 

0 
0 

3ca 
4200 
4 410 

1od 
7000 

~~ 

3d 

:‘E 
4 116 

1oaM 
7Oca 

:iz 
2401 

3087 

:%l 
4 410 
4 116 

13602 

:F.z 
3430 
2401 
1681 

3180 
6241 
4200 
4 410 
4 116 

13602 
low 
4903 
34M 
2 401 
1681 
1 176 

3402 3760 4246 6732 
63% 6452 6 713 7 052 
7377 7422 7531 7706 
4 410 
4 116 

13652 
10025 
7 371 
3430 
2401 
1681 
1 176 

824 

7 375 7 407 
4 116 67t4 

136M 136432 
10 025 10 025 
7 371 7 371 
5407 5407 
2401 3 951 
1681 1681 
1 176 1 176 

!2 E 

7483 

:Ez 
10 025 
7 371 
5407 
3 951 
2891 
1 176 

% 

IO 003 10 173 
8123 
6470 

5097 5139 
4 037 4067 
3 741 3493 

7116 9578 
6494 7 812 
7944 6355 
GE 5 4225 174 

5952 4642 
5Q23 3793 
7 371 
5407 z 
3957 2034 
2891 2 174 
2109 1691 

96 1300 

404 z 
2x2 603 
198 419 

290 
467 

102% 130.00% 
8174 173.00% 
6507 117.00% 
5 172 111.00% 
4102 lM.w% 
3395 1oo.OO9i 
2 713 95.m% 
2 162 9o.co% 
1716 8s.o0% 
13% 81.00% 
11% n.0392 

E 
73.m 
69.00% 

548 66.00% 
539 63.03% 
2 6&W% 

57.00% 
1% s4.00% 
476 54.00% 

TOTAL 

Weighted Average 

class / Year 

404 404 
282 578 474 

3% 327 
226 
556 

10 003 2ow 3om 4ociNl Mml 6oooo 7oOcm 8oaN 9oanl looooo lcnwl IcomiJ la3wo 1ooGa 1ooooo 1000x 

14 0” 0 

:“6 : 
17 : 0 
18 

ii 0 : 

0 

: 
21 : 0 
22 0 

Typcl 20.00% Probability Claim S.IX% Average 10.co% 
Type2 75.00% lO.co% 

m3 1 
s.cQ% 3o.M)% 

2 3 4 5 6 7 8 9 10 11 12 20 30 40 50 scale 
100.00% 

:: : : 125 :: E 293 370 427 
ii% 754 

Et; 676 
E 829 

t% ET lM2 lM7 1205 1 114 1134 1086 909 1065 875 203.00% 160.@3% 
: i : 524 0 537 744 %T 1112 1156 1216 1060 1331 El 911 775 724 643 730 140.00% 

lrn.lm% 
5 : 1Mx) 

G : 

:z loo0 1961 1970 iz 2rl f% :z 1427 

0 2314 2 1750 314 2 1750 314 2920 2 314 3681 2945 3687 :z! ;z 1534 1655 

ii zl 576 123.00% 

656 s23 536 117.00% lll.co% 
8 0 0 2736 2736 2736 
9 loo00 10 cc0 10 Guo 13048 13 008 

132% 2736 4286 4 291 
13048 13048 4 767 

:z :z lC05 533 lM.MF% 

:z 

:z 
633 100.~ 

10 : 9@m Ei 9ooo 12 273 12 273 12273 12 273 12 273 5144 3173 980 z ; 95.00% 
11 812.5 8125 11553 11553 11553 11553 11553 1723 1108 !aMo% 
12 0 

i 
7354 7354 7354 7354 10 881 10 881 10 881 10 881 1854 1243 995 89x% 

13 0 0 6670 6670 6670 6679 6670 10 2.50 102W 10 250 1968 1378 1 145 Rl.lX% 

: 
0 

loo0 
1 750 

i 
10 am 

Ez 
0 

: 

: 
0 

: 
0 
0 
0 

0 

1CK-i 
1750 
2 314 

1od 

E 
73.54 

: 

: 
0 

: 
0 
0 
0 

0” 6060 6C60 5 515 5515 6060 Ei Et 5515 9657 9657 

: : 0 : 5025 0 5025 45&1 5025 4584 4584 5025 Ez 4584 

: 0” : : ii 4186 4186 3 827 41% 3827 

i : : : : 0 i : 3 501 0 

3 375 
3 562 

2% 3 195 
1441 

0 0 0 0 0 0 0 0 

ZE 
5 932 
6701 

2z 
6094 

iin 
3 612 

6% 
6 191 
5402 

44404 20784 

2226 
% 
2997 
7077 
6803 
6044 
5 376 

52 311 

ii41 77.00% 
2258 73.00% 

:z 
69.00% 
66.00% 

:z 
63.00% 

E-i 
i%Et 
54.00% 

55 32n 54.&l% 

TOTAL 10 Ocm 20003 3ocKQ 4oNm 5oan3 6om 7owl 8!lam 9om 1oOCGfl lCQC0l lWoo0 10looO 1OUMx) 1oOooO 1W Ooo Av Prem 
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class /Year 

1 
3 
: 
: 
8 

1: 

if 
13 
14 

50 53 
: 114 

61; 
Fl 

615 
1112 1 112 

II 1503 0 
loom 1om 

Kz 9025 8123 
0 7288 
0 0 

iii 
191 

z.z 

:Ei 
1800 

12034 
9025 
8123 

;5% 
5958 

t 

i 
0 

: 
0 

% 
5958 
5366 
4 819 

0” 

: 
0 
0 

Ei 
22 
4 819 
4379 

II 
0 
0 
0 

139 
210 

2 
1033 
1591 
2075 
2460 

12036 
11230 
10 438 
9662 
9 016 
59% 

2461 
2783 

11230 
10 438 

9662 
9 016 
83% 

157 
% 
421 

1% 
2084 

:%l 

l%z 
9662 
9 016 
838s 

:iz :z 7770 4 819 
3 516 ___ 

1011 615 5.93 

4379 4379 3911 3971 :iz 
:z lc53 6W 636 
4 019 

: 3592 3592 3242 ~~ 
% ;z 2i.t 
3cf.6 2588 2509 

0 : 0 4802 2653 2308 2254 
” ” ” 19 914 38717 41977 42522 

64 77 
E 
2% 

%i 

:% 
1270 
1348 
1425 
3yIR 

: 13 10 4 

67 18 ; 
78 14 

z z 66 $ 
91 63 

:.z 1E 
%u2 fo6 I 

1om 19640 28924 37831 46428 5‘722 62708 70581 77794 84959 81875 788% 62190 56542 5s 594 55 435 
100.00% 98.20% 96.41% 9458% 92.86% 91.2Q% 8958% 87.98% 86.44% 84.96% 81.88% 78.91X 62.19% s654% 5559% 55.44% 

1 2 3 4 5 6 7 8 9 10 11 12 20 m 40 M 
r , 

i 

; 
9 

:i 

:: 
14 
15 
16 
17 
18 

2 
21 
a 

* 0 0 ma 2.20 276 381 -544 m 821 RSR 10 *ml E 442 235 142 
1080 1137 1215 lso 
l?h9 14M _ _ __ _ _ 14.47 % E 170 
1 110 1747 1773 1:: 372 22.5 

:z 
2 513 2m 21% 
3583 3 619 3 675 % z-i 932 .% 273 37.8 

2697 
4355 4n1 3 

19.4 
0 4870 4815 2 101 :Yiz 

586 
EJ zz 

IOOOO 13 281 5 218 611 
8550 11916 11916 :iz 

:z 1755 1631 

7290 10 638 10638 10638 3525 1853 :zi z 
6197 9449 9449 9449 

ii 
8 453 8 453 8 453 ;:z 1914 1956 :z El 
4547 7530 

z 
5132 2116 1748 

: :tE :Ei 33w 4864 

:r2 

2332 

i 
2841 2841 2a41 :zi z.2 2 2424 410 

% 
2259 

2441 2441 2441 4524 4837 5101 5233 
0 2092 2LEJ2 4439 4715 4652 4 611 

3ns 3815 3891 3m 
3097 3172 3247 3295 

:il 
948 

:z 
2697 
3062 

13 281 

k2i 
6197 
5 314 
4547 

0 

! 
0 

Fl 
0 
0 

562 
57.3 

22; 
2106 
2697 
3062 

13 281 
11916 
7m 
6191 
5 314 
4547 
3880 

2 

i 
0 

0” 

679 

2 

% 
2697 

1E 
11916 
10638 

6197 
5 314 
4547 
3880 
33m 

0” 
0 

: 

1042 
875 

1033 
2 471 
3564 
4349 
3062 

13 2.31 
11916 
10 638 

9449 
5 314 
4541 

:El 
2841 

: 
0 
0 

0 0 

0 : 1789 
0” 0 

0 0 9 637 21623 7.6450 284741 

lOoa 19m! 29376 38722 47849 56780 65 515 74 OS4 82 3% 90524 8848s 8.5485 73x33 65 191 61733 60235 
Frequency = 10 lW.W% 98.90% 97.92% %.BO% 95.70% 94.63% 9359% 9257% 91.w% 905240 88.4% 86.49% n.35% 65.19% 61.73% 60.23% 
Frequency = 5% lCO.W% 98.20% %.41% 9438% 92.86% 91.20% 8958% 87.98% 86.44% 84.96% 81.88% 78.90% 62.19% 5654% 55.59% 55.44% 
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8 0 
9 10 ooo 

10 
11 : 

:i z 

14 15 i 
16 0 

221 0 

: : 0 1800 5726 4 052 5222 8556 12 035 14 10 281 153 16 11488 815 13 19954 031 2.3 493 35 025 38671 39923 40486 

3 
0 i 

: 
14 873 22022 24504 25362 25 745 

3690 : 
3704 38% 4334 J”E 6022 9394 10 147 11124 15 076 16 911 17577 17882 

: 36; 36; 4 36W 013 4 767-i 133 4422 7151 4888 1948 5 519 8 752 12 451 13004 13 225 13 333 
8257 8 675 

6 0 4 914 4 914 4 914 4 914 4 914 9017 
7 0 0 4895 4895 4895 48% 

0 0 4322 4322 4322 
lOcQ0 loco3 loco3 13 6u2 13602 
66.50 6650 665Jl 6650 9524 
4 410 4 410 4 410 4 410 4410 

0” 2 916 0 2 1945 916 2 1945 916 2 1945 916 

z z : 1294 0 1294 859 
” ” ” n n 

8 631 
48% 
4322 

13 602 
9524 
6634 
2 916 
1945 
1294 

iii 
0 

: 

z 
0 

El 
4322 

13 a2 
9524 
6634 
45% 
1945 
1294 

859 

z 

i 

: 
0 

8221 
7123 

13 602 
952A 
6634 
45% 
3206 
1294 

2 
380 
254 

Ii 
0 
0 

8306 
7 147 
5936 
9524 
6634 
45% 
32OS 
222‘S 

i2 
380 
254 
169 

0 
0 
0 

9250 
7987 
9 295 
8442 
7203 
5 952 
4772 
6634 
45% 

Et2 
1539 

zz 
2% 
169 
113 

0 
0 

9608 
7435 
5 743 
4 437 
4642 

E 
2138 
1647 
1674 
1234 

E 

ii 
2.39 
157 
252 

9861 
7497 
5657 
4239 
3 741 

;E 
1638 
1236 
1198 

E 
485 
441 
347 
226 
147 
349 

9991 
7 570 
5704 
4 271 
3493 
2659 
2011 

:z 
1007 

:z 
411 
378 
283 

E 
300 

10 055 
7 614 
5 741 
4307 
3 395 
2577 
1946 
1459 
1098 

916 

% 
375 

z2 
161 
106 

lo@30 xl340 31464 42839 54408 66318 78603 91261 103884 116545 119 381 122076 132585 136762 138431 139 233 
Frequency = 30 lOZl.OU% lOl.TQ% lW.88% lM.lO% 108.82% 11053% 112.29% 114.08% 115.43% 11655% 119.38% 122.08% 13258% 136.76% 138.43% 139.23% 
Frquency = 10 loO.C0% 98.90% 97.92% %.80% 95.70% 94.63% 93S% 9257% 9154% WS2% 88.4% 86.49% 7335% 65.19% 61.73% 60.23% 
Frequency = 5% 10003% 98X?& 96.41% 9458% 92.86% 91.2wo 8958% 87.98% 86.44% 84.96% 81.88% 78.90% 621% 5654% 555% 55.44% 

class / Year 1 2 3 4 5 6 7 8 9 10 11 12 20 M 40 so 
I 1 

: : 

: : 
6 0 

.i t 
9 10 Km 

10 
11 : 
12 0 

:: : 
If 
16 : 
17 
18 i 
19 

2 : 0 
22 0 

0 
0 

1z 
0" 

lOcKsI 
8550 
7 313 

0 

0” 

293 
498 

0 
n 

f% 
2x3 

0 
loo00 
8550 
7 313 
6251 

401 
524 
7x3 

0 

E 
2568 

1Ei 
8 550 
7313 
6251 
5403 

0 

586 
592 
752 
967 

1wO 

SE 
2873 

13M8 
8 550 
7 313 
62.51 
5403 
4666 

855 
zz 

2:; 

22 
2873 

13048 
11659 
7 313 
6251 
5403 
4666 

lun 
E 

1016 
2423 
3 417 

:Ei 
13 048 
11659 
10 398 
6251 
5 403 
4666 

1352 

40% 

1337 
1001 

3467 

1078 
245!l 
3425 

:fi 

3026 

13w8 
11659 
10 398 

0 

9249 
5403 
4666 

0 
0 

-iz- 

4Q26 

1426 
1557 
t 170 
2498 

3467 

:z 
4501 

13048 

3026 

11659 
10398 
9249 

2 637 

8303 
4666 

0 
n 

T 
1547 

4026 

1618 
1832 
2 571 

:zz 

3467 

4506 
4 767 

::iz 

30% 

9249 
8303 

2637 

7436 

2296 
0 

0 0 0 
0 0 0 

2054 
1699 
1703 
1877 
2106 
3543 
4 141 
4520 
4771 
4887 

10398 
9249 
8303 
7436 
6641 
3467 

:k%+ 
22% 
1996 

: 

1411 
:z 
1730 
17S6 
1795 
1837 
1876 

2z-i 
3037 
3028 
3 018 

:z 
4 162 
3915 
4222 
4578 

2% 
11223 

2267 
1574 
1225 
llt?d 
1 119 

:EE 
1057 

:ii-i 
1551 
1516 
1594 

:?5 

% 
4281 
42% 
3529 
2 917 

23978 

1116 
1714 
1890 
1958 
1978 
4458 
4082 
3445 

2E 

928 
1418 
1649 
1772 
1840 
4 553 
402% 
3 437 
2927 

29 873 
I 

220% local 19 780 29 390 38 749 47 893 56845 65608 74 180 82 542 90 712 88708 86 747 74 080 67040 64340 63 225 

2173 
145-i 
lC&5 

941 
833 
167 
728 

2 131 1 :zi 

E 
628 
581 
559 
633 
690 
767 
pat 
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lass/Year 0 1 2 3 4 5 6 7 8 9 10 TO’l’AL 
him? 

10 11 : 

12 13 1 i 

:2 1 1 : 

16 1 17 1 : 
18 1 1 

izl 1 1 : 
21 1 1 
22 1 1 2 

1 
OmL 11111111111 10 

% Std 
PWll 

2lm.lm% 
16o.CQ% 
14O.C0% 
130.0J% 
123.03% 
117.w% 
111.00% 
1(15.% 
lW.Mi% 
%.oG% 

lE?z 

24% 
73:OWh 
69.m 

~~ 
6om 
57.awo 
54.m 
54.% 

Prem 
Paid 

0.00 
0.00 

E 

i:: 
OM) 
OSJ!l 
0.00 
0.00 
0.00 
0.W 
0.00 
0.77 
0.73 
0.69 
0.66 
0.63 
0.60 
057 
054 
1.08 

31 
i 

4 

i 
1 

: 

1: 
11 
12 
13 

:” 
16 

s 

;: 
21 
22 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

Prem 
2w.wJ% 
160.0096 
140.00% 
130.00% 
lW.OO% 
117.aa 
llLw4l 
lM.CO% 
lW.W4 
9s.co% 
!m.% 

EE 
-77.03% 
?3.03% 
69.00% 

%%2 

%z 
54.03% 
54.a 

Paid 
0.00 
0.00 
0.W 
003 
0.M) 
1.17 
1.11 
1.05 
1.00 
0.95 
0.93 
0.85 
0.81 
O.l7 
0.73 
0.W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 6.27 OTAL 11 111111111 10 TOTAL 9.34 
AVClagt 0.63 AvCragc 0.93 

% Std 
Prcm 
7LQ.m 
16o.w% 
MO.OQ% 
130.00% 
123.00% 
117.w 
111.00% 
105.00% 
lW.0046 
95.&I% 
90.0056 

2z 
7iW% 
73.cdm 
69.00% 
66.m 
63.W% 
60.00% 
57.W% 
54.00% 

PICEll 
Paid 

0.00 
0.00 
O.&l 
0.00 
0.00 
0.00 
0.00 
0.W 
1.00 
0.95 
0.90 
0.85 
0.81 
0.77 
0.73 
0.69 
0.65 
0.63 
0.00 
0.W 
0.00 

OTAL zL-___------ O 54’oo% r9 10 TOTAL 
Average 0.80 
Excess 1.72 

NCDL.XLS 3.20 PM l/6/91 

lh.s/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Sld Plcm 
him? 10 0 0 0 0 0 0 0 0 Prem Paid 

1 1 1 Mo.cG% 2.03 
: 1 1 1 1 16O.w% 14o.w% 1.40 1.60 

: 1 1 1 1 1 130.0046 lW.a+% 1.30 1.23 

!: 1 1 1 1 117.cw5 111.00% 1.17 1.11 
t 1 1 1 1 105.00% 1cwo% 1.00 1.05 

:i 1 i 95.0096 !mm% 0.95 0.00 
12 0 85% 0.00 
13 0 81.03% 0.00 
14 i 77.00% 0.00 

9 0 73.03% 69.W’o 0.00 0.09 
17 0 66.% 0.M) 
18 63.W 0.00 

iFI : 0 6o.a% 57.00% 0.00 0.00 
21 0 54.00% 0.00 
22 0 54.00% 0.00 

OTAL 
I 

111 11111111 to TWTAI. 12.81 
AVerage 1.28 
Excess 3.47 
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ass/Year 0 I 2 3 4 5 6 7 8 9 10 TOTAL %Std Prem clas.jYar 0 1 2 3 4 5 6 7 8 9 10 TOTAL % S,d l’rem 

him? 0 0 10 0 10 0 10 Prem Paid Claim? 111 0 0 0 0 0 0 0 I 0 2mco% 0.W : 1 ; ;gz?& ‘Y&J 

0 160.00% 0.W 1 
: :zE 0.00 0.00 : 1 1 1 14O.w% lM.aO% 

:“, 
1 

0 123.aw OX0 5 1 1 2 173.00% ::: 
0 117.03% 0.00 t 1 1 11703% 1.17 1 
: %:Z 1.11 1 1 111.03% 1.11 

1 * 1.05 8 1 1 lOS.w% 1.05 
1 1.00 9 1 1 100.~ La, 

1 0.95 10 0.00 
1 1 

% 11 

i i%z 

1 
1 0.81 :: 

0.00 0.00 
1 : 2EZ 0.00 

1 0.77 14 77.00% 0.00 
1 0.73 15 

: 
73.00% 0.W 

0.00 
:; : 

69.0096 0.00 
0.00 66.009i 0.00 
O.&l 18 63.00% 0.00 
0.00 
0.00 

z 
: 

60.00% 0.00 
57.cG% 0.00 

0.00 21 54.cu% 0.00 

1 
: 
: 
!: 
8 
9 

:i 
12 
13 1 
14 
15 
16 

:i 

ii 
21 
22 

: 1m.co% 

2 i%z 
: 8.513096 

81.00% 
: n.m 

mm% 
: 69.00% 

66.00% 
0 63.00% 
0 6o.cG% 
: 57.w% 

54.00% 
0 54.0096 0.00 

9.07 TOTAL 
L 

CnxL 111 11111.111 TOTAL 

lass/Year 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std hem ChsjYear 0 1 2 3 4 5 6 7 8 9 10 TOTAL %Std Prem 
hh? 10 0 0 10 0 0 10 Prtm Paid Claim? 0 0 0 0 0 0 0 111 PtWil Paid 

11 
i 

0 2m.00% 0.00 0 2cm.m 0.00 
0 160.00% 0.00 :. 0 lM).OO% 0.00 

: 
0 140.00% 0.00 4” 0 14O.c0% OSKJ 
0 13sxo% 0.00 0 lM.OO% O.&l 

5 0 123.w% 0.W 5 0 123.0046 0.00 

G 0 117.w% O.cO 0 117.w% 0.00 
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