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Abstract  

This thesis is the result of work done on building a series of planning 

models for the General Insurance business of an Insurance Company. The 

traditional approach of preparing annual accounts and submitting returns 

on the business written.has proved inadequate in describing the health of 

an insurance company. One of the main reasons for this is the very long 

time lag between the writing of policies and the final settlement of 

claims on these policies; up to some seven years being possible. 

In periods of rapid, and particularly accelerating inflation it is proving 

difficult to set premium rates at the correct level to provide profits 

and to preserve the solvency margin. Three models have been developed to 

look at different aspects of the problem. The basis of these is the 

consideration of an insurance company as an ongoing concern where it is 

necessary to trace a particular year's policies from inception to final 

settlement of claims occurring on these policies to get a true picture of 

the effects of that year's underwriting. 

a) Expenses model — to enable a more accurate system of budgeting to be 

undertaken by providing a framework within which budgets can be Prepared 

on a quarterly or annual basis and discrepancies between actual costs and 

budget costs can be analysed and used to refine the budgeting process. 

b) Solvency model — to compare the relative importance and effect of 

various parameters on the solvency margin, the capital employed and the 

return on capital. 

c) Premium/Claims. This models the entire short term (annual) general 

insurance business from the basis of policies written each month. It 

calculates the claims and commission paid producing cash flows on a 

monthly basis and annual revenue accounts. It takes into consideration 

accounting conventions, inflation and time delays. 
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CHAPTER 1 

1.1 Introduction  

The company which has been used as the basis of this project is a 

composite insurance company. That islit transacts both long-term and 

short-term business. Long-term insurance includes pensions, life, annuity, 

capital redemption and permanent health business. Short-term insurance, 

which is usually referred to as General Insurance (G.I.) covers fire, 

motor, property, accident and marine, aviation and transport business. 

Marine business is highly specialised and is excluded from this study. 

The results for marine are not determined (from an accounting point of 

view) until three years after the year in which the business is trans-

acted and this company transacts no aviation or transport business. 

The total world-wide premium income of the company in 1974 was C287.7m 

made up of:- 

Pensions (including permanent health) 145.2 

Other long-term business 76.2 

General (excluding marine) 62.3 

Marine 3.9 
287.7 

The company operates throughout the United Kingdom and also in many 

countries overseas. 	The analysis of world written premiums on General 

Insurance business (excluding marine) is given in the annual report for 

1974 as - 

Written Premiums E 62.3m 

United Kingdom 66 

Other European Countries 8 

Africa 6 

Asia 1 

• Australia 18 

Other 1 

100 
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Although the overseas business is substantial it was excluded from the 

project entirely. Many of the principles used in the models could be 

adopted for the overseas business, although the problem of exchange rates 

would need to be considered. 

The company's share of the United Kingdom G.I. market can be deduced 

from the annual reports and the figures provided by the British Insurance 

Association for the Industry as a whole (or at least its members who 

represent some 95c;:,  of the worldwide business of the British Insurance 

company market) (ref 1). In 1973 the company had about 2.Z of the UK 

market making it about 10th in market share. Some major competitors are 

given in Table 1.1 with the approximate UK written premiums for 1974, taken 

from the respective annual reports. 

Premium Income 1974 U.K. Cm 

Commercial Union 	154.5 	(including Ireland) 

Guardian Royal Exchange 151. 

Prudential 	42 

Pearl 	12 

Table 1.1 

These are only approximate as the construction of the annualreport differs 

from company to company. More detailed figures can be obtained from the 

returns made to the-  Department of Trade (Schedule 3 - part II and Schedule 2 - 

part V) (ref 2) under the Insurance Companies Acts 1958 to 1967 and the 

Insurance Companies Amendment Act 1973. These give written premiums and 

earned premiums for each risk group, and further parts of Schedule 3 give 

details of the claims frequencies. For each 0100 of premiums written we 

can identify the major areas for the allocation of this money. The amounts 

will differ from class to class. For example approximate amounts for two 

classes are:- 
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Household 
Contents 

Commercial 
Fire 

Claims and Claims 
handling costs 

40 60 

Commission 20 12 

Expenses 38  25 

Reinsurance  1 2 

Average Underwriting 
profit 

1 1 

Reinsurance costs are larger on the commercial accounts where the bulk of 

reinsurance occurs. Household policies are low cost and high volume, 

compared with commercial fire and the overheads form a larger proportion 

of the expenses. The underwriting profit is usually low, and can often 

be negative, the major proportion of profits coming from investment income 

on the free and technical reserves. 

1.2 Nature of the General Insurance Business  

G.I. business differs essentially from Life and Fensions in that it is 

much shorter term. Whereas the latter types may last (be on the Company's 

books) for 30 or 40 years, G.I. policies generally (but not invariably) 

last for only one year. However, this length of time, and the delay in 

settling claims is still enough to cause problems in forecasting claims 

amounts, premium income and policy volumes, and investment income - all 

the basis of the cash flow. 

An insurance company deals entirely with money - money is received and 

some time later is paid out. Nothing is manufactured: nothing tangible 

is sold. The purpose of the company to the community is the providing 

of security. 

money in 	 money out 

claims 

• premiums 	 --management expenses Company 

  

,___profit„shareholdnrs 
dividends, free reserves 

taxes investments 

 

_ 
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It is interesting to contrast an insurance company with a general 

manufacturing or retailing company. A manufacturer buys raw materials — 

alters and reforms them and sells them on to the consumer or another 

manufacturer. This cycle of goods in to goods out may typically be about 

six months to a year and, importantly, the majority of costs are borne 

before the goods are actually sold. That is the company does, or should 

know how much to charge to make an adequate profit. (Whether the market 

will bear this price is another problem and involves different management 

decisions). On the other hand an insurance company bears the bulk of its 

costs long after the product (policy) has been bought. The company has to 

set a rate and agree on a price at the start of a policy and it is liable 

for an unknown amount of expense in the form of claims at some unknown date 

in the future (within certain wide limits). Once its course is set there 

is very little that can be done in retrospect. Premiums on new policies 

can - be•increased. to provide income; however, this would introduce the 

economically and actuarially unwise.practice of subsidising one group with 

another. It can be seen that there is great advantage in detecting an 

adverse claims experience as soon as possible and one of the objects of 

the project is to project current trends to show the future effects of 

current decisions. 

" The investment decisions of a manufacttiring company are generally to decide 

on what new plant and machinery to buy — For an insurance company they are 

whether to invest the funds in, for instance, Property, shares, or the money 

market. In both cases it is a question of taking decisions now for 

uncertain future returns. The investments of an insurance company are more 

flexible than for a manufacturing company in that assets may be realised 

and money reinvested elsewhere, but because of their very large holdings, 

their size limits their activities. The large scale switching of investments 

will of itself cause a reversal in the higher returns that they were seeking 

to exploit. 
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The value to the community of insurance is beyond dispute, but the 

system remains healthy and workable only so long as policyholders have 

complete faith in the survival of the company. This is especially true 

of Pe1 ons and Life assurance where the long term well being of a family 

is concerned. Financial survival is not so critical (relatively) for a 

G.I. company where usually the only loss would be the premium of one 

year's insurance. However, the collapse of any major insurance or 

assurance company would undermine the confidence on which the industry is 

based. The withdrawal from industry' and - the public of freely available 

insurance would also have socially undesirable effects and economic 

situations which would force insurance companies into this position would 

be regarded as essential to avoid. 

It is for these reasons that insurance companies have traditionally erred 

on the side of safety and preserved substantial reserves to cover any 

possible catastrophes. ITTvertheless, companies have become bankrupt. 

However, as we shall see, in times of rapid (and especially with accelerating) 

inflation it becomes more and more difficult for insurance companies to 

maintain s satisfactory position. 

The severe social consequences of the collapse of an insurance company (as 

Seen for instance by "Vehicle and General") has caused successive governments 

to take an increasing interest in the finances of companies by making sure 

that adequate reserves are maintained for the amount of business they are 

writing. 

We have also seen the effects on the industry of companies cutting rates. 

The danger and temptation here is that new business can be attracted easily 

by offering lower rates than other companies consider wise. It is hard 

to distinguish between what is 'legitimate' competition of producing lower 

rates by more efficient offices and lower costs or by differentiating the 

 (as explained later), and 'illegitimate' competition by reducing  
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rates below economic levels. This can distort the market by attracting away 

large numbers of policyholders from existing companies leaving their fewer 

remaining policyholders to cover a larger proportion of the overheads, the 

implication being that their rates will need to be increased to cover the 

overheads. Thus we have the possible situation of nrice cutting by one 

company resulting in price increases in another. 

In yet further ways an insurance company is interesting to compare with a 

manufacturing company. Insurance companies produce, as a product, a large 

number of comparatively cheaply priced articles (the Society has approximately 

200,000 motor policies, with an average premium of £40). In a manufacturing 

industry this would nearly always imply a uniformity of nroduct — the 
is 

concept of mass production but the problem with insurancejthat each product 

is different from nearly every other product in some way. For instance, 

factors which identify a motor premium could be car type, drivers age, 

area he lives in, number of yearidriving experience, previous claims and 

the type of cover required. Because of this lack of uniformity there 

is a large personnel element in the industry and is why a substantial Part 

of the premium will occur as expenses.. 

The highly technical nature of the business means that there is a large 

. proportion of highly qualified people. For a company which trades with the 

general public it has probably one of the highest average salaries. 

1.3 Economic Considerations  

From an economic point of view, General Insurance has many characteristics 

which makes it different from, say, a manufacturing company. Each class 

of business within General Insurance has its own individual aspects. 

Commercial fire, for instance is virtually a saturated market. No 6omnany 

is going to risk the possibility of ruin by not having this cover. As the 

amount, o£ new fire insurance coming' onto the market is comparatively small 

it means that a company trying to expand its share of the market must do so 

by attracting business from other companies. Since price cutting is not very 
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satisfactory, other than on a modest scale this often rests on providing 

a better and more efficient service, and special expertise to the policy-

holder (although in commercial fire the basic rates are set anyway amongst 

companies by operation of a tariff). 

It is not good policy to advertise as being cheaper than anyone else but 

the emphasis is usually on service, skill and security. 

Private motor, while being a saturated market (for the minimum cover) is 

also very price sensitive. Rate setting is very competitive and the problem 

here is that there is not one market, but many. Each one is not clearly 

defined and the statistical expertise comes in differentiating the market 

and charging each sector a reasonable economic rate. For instance, to take 

a simple but illustrative example. If one company charges a flat rate of 

C40 for motor cover to everyone then another company can take advantage of 

this by charging, say £30 to everyone who has not had an accident in the 

previous two years. Naturally all these drivers will go to the new company 

leaving the 'bad' drivers (who presumably have a greater risk of an aceLient 

in the future) with the original company which now has a worse group of 

policyholders. The problems for the original company are exacerbated in 

that it will not be immediately obvious to it that it is being left with 

a poorer class of risk. The quality of the risk itself is not important, 

so long as the premium is sufficiently large to make the business economic. 

Much of the marketing is to kid these holes in the rating structure and to 

exploit them. Since all companies are working with imperfect knowledge this 

is not easy. It depends on monitoring closely ones own risks and claims 

experience and trying to match this with the activities of competitors. 

This is accentuated because people shop around for motor policies much more 

than for other insurance. AlSo, as people change their cars fairly 

freouently there is a rapid turnover in policies. 
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The question of what factors to use in rate setting is also important. 

It is not necessarily true that a driver who has had an accident in the 

last two years is more likely to have one in the future and rate setting 

is always inaccurate in that present and past factors are used to forecast 

future behaviour. It is perhaps fortunate that the future cannot be 

accurately determined as then only those who would not have an accident 

would be able to get insurance. The advent of no-fault insurance in the USA 

where the insurance company of the driver pays irrespective of the legal 

fault of the insured has meant that the cause of negligence is often not 

determined and it is unfair to label a driver as 'accident prone' when he 

may have not been at fault. 

Another interesting asrect is the effects on the industry of general 

economic retrenchment (recession) in the country. We have already seen 

that commercial fire is a saturated market. Even in times of recession 

companies will continue to insure. _ 

On the other 'nand, 1974 and 1975 has seen a slum-.) in the sales of new cars. 

This does not have the same effect on motor nolicy numbers because the people 

will retain their cars longer,althouh the value of the cars is declining. 

The petrol crisis of the winter 1973/1974 however reduced the amount of 

driving and the speed which in turn produced fewer and less costly accidents. 

eXPOIVSe 
The ogo-4g for renewing a rolicy are less 'than for issuing a new policy and 

this in theory should be reflected in the premium being less for renewals, 

but this rarely happens. In practice, in classes where policies tend to 

last for several years the costing is done on the assumption that the policy 

will be renewed, Thus an initial underwriting loss is made on the higher 

inception costs and these are only recovered in later years. 

An effect of inflation is that OCR have been underestimated and eOmpanies 

are having to maintain then by transfers from general reserves. A known 

high level of inflation can be coped with, as in, for instance, Brazil; 
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however Britain has, over the last two years suffered from accelerating 

inflation which was not foreseen. Premium rates which were thoughtto be 

reasonable at inception are now seen to be uneconomic. Any one company 

which judged inflation correctly and altered its rates correspondingly 

would have found its policyholders leaving to go to other companies with 

less premonition. Perhaps the only solution is for companies to withdraw 

from markets that are uneconomic as has happened with some insurance in the 

USA. However it is difficult in general for the level of activity of a 

company to be reduced, or expanded rapidly although the international nature 

of the British insurance industry allows it some flexibility in selecting 

more profitable markets. 

1.4 Company Structure  

The company operates through a nationwide network at Sales Offices and 

Service Offices. The former number about 70 and are grouped under 14 

Service Offices. There are also 7 regional offices and, of course, the 

head offices. There is a movement of the head offices out of London with 

different aJminictrative groups bein.:, centred at Brighton, Kinswood in 

Surrey and Milton Keynes, although maintaining their city offices in rueen 

Victoria Street. The Sales Offices are classified as .either area offices 

or district offices. 

The organisational structure is complicated and not a direct tree structure. 

An area or district office may report to one regional office but also 

report to the service office of another region. The structure has arisen 

partly through the original IIP side of the business imposing a 

structure not entirely geared to the General Insurance business. 

However, the only place in the project where the organisation structure 

is of importance is in the expenses model. Here it is reasonable to assume 

the hierachy shown in Fig 1,2 with a Head Office, the Service Offices and 

Sales Offices. The Sales Offices act primarily as 'post offices' for the 

'General. Insurance' business, passing it straight on to the Service Offices. 
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The Service Offices are taken to be the processing unit dealing with 

policies and claims and working in conjunction with the records and 

computer processing at head office. 
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CHAPTER 2 

Models  

2.1 Introduction  

The idea of producing corporate models has developed in recent years from 

the desire of all types of companies to have a more immediately resnonsive 

framework within which they can view their company than the traditional 

budgeting methods have provided. The engineer has long used models of 

aeroplanes in wind tunnels to examine their aerodynamic Properties and to 

derive information about the characteristics of a full sized version. He 

has also used series of equations to represent these characteristics 

(equations which may, or more probably may not be solvable exactly) which 

is another way of constructing a model. Thus the idea of models has long 

been in existence. The advent of the computer has meant the greater 

sophistication of many types of model and a comparison of the relative 

costs and accuracies of the methods has to be done before choosing a 

particular method of modelling. 

Similarly with models which portray a business situation there will 

inevitably be a choice of methods and some decision has to be made as to 

which is the begt in a particular situation. 	basic difference between 

most engineering models and business models is the importance of time in 

the latter cases. Many types of model, some using methods developed from 

scientific problems with others developed within operations research exist 

and a genericbreakdown of the more common types is given in Fig 2.1. A 

feature of all is that they inevitably exist as computer programs as the 

speed and ability to handle large amounts of data makes a computer ideally 

suited to this problem. 

2.2 Tvnee or 70dp1 

The main division i$ between deterministic and non-deterministic models. 

The characteristic of the former is that the same data will Rive the same 

results on successive runs, but a non-deterministic model may not. 
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Non-deterministic models by their nature have built into them the effects 

of a random occurrence of an event or events from a predetermined probability 

distribution. This allows for the effects of chance or risk to be seen in 

the end result, although this often means large numbers of runs of a nrogram 

to see what the probability distribution of the end result is after allowing 

for all intermediate distributions to have their effect. Deterministic 

models can be categorised as optimising or non-optimising. Optimising 

models have some form of objective function which may be thought of as a 

goal, for example, minimum cost, maximum profit or minimum distance for a 

transport network. It aims to produce the best solution in terms of the 

variables relative to the objective function. There are several optimisation 

methods available, the choice depending on the exact nature of the problem. 

Of the non-ontimising tynes, the statistical techniques are often used in 

conjunction with other methods and used as submodels of a larger model. 

The descriptive or 'what if' model is undoubtedly the most common, -flrevid4ng 

an answer to a given set of inputs. It usually consists of a computer 

model of a part or aspect of a company the nrogram trying to reflect exactly 

what will happen in the company under the same conditions. 

2.3 Other Y.odels  

Gwilnyer & Wooler (ref 3) produce the following numbers for each type of model 

from a sample of 50 taken in their study of corporate financial models. 

While they use the same division of models as in Fig 2.1, they use an 

alternative nomenclature 

Optimisation only 1 

Non-Optimisation only 39 

Both 10 

of these with non-optimisation 

50 

Non-deterministic only 

Descriptive only 37 

Both 11 
71-5 
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They say that, with the exception of the oil companies the users were not 

generally happy with their optimisation models. Their work provides a 

considerable amount of information on attitudes, approaches and relative 

successes of various modelling projects and their evidence would seem to 

suggest the preference for descriptive models, at least initially. 

2.4 Model Used  

As this is a first approach to a model for. general insurance it was felt 

that a purely deterministic 'what if' model would be the most useful in 

that it would enable the direct cause and effect of changing different 

parameters in the model to be most readily seen. It would seem a natural 

development to go from the simplest deterministic descriptive model to an 

optimising or stochastic model and perhaps there is future work for this. 

Additionally experience of other people has shown the necessity to gain 

management accentance of modelling for it to be really successful, and it 

would seem that this is more readily obtained by first using a descriptive 

model. The user is then able to feel that he is in control and the program 

is only :',oing what he would 	to do =self if he had time. 

have been shown to be sceptical of incorporating forecasting techniques 

(ref 3) preferring to rely on intuitirmand commercial judgement. 

Grrinyer Wooler also say (ref 3). "LFrom. th"Dernerience of comsaniec in our 

sample of .fifty suggests modellers would be unwise to build Disk analysid 

models until management has become more familiar with simpler deterministic 

models". Reinsurance is one area where a stochastic model would be more 

applicable. The problem of reinsurance has not been considered at all, 

except briefly in the solvency model as it is so essentially different 

from the other models produced. Also, the actual methods of reinsurance 

differ widely and much can be done using theoretical mathematical models. 

Much work has been done by Borsch in this field and one may refer to 

reference 4 for a summary ci; several models. 
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CHAPTER 3 

Literature Survey 

The literature appears to be devoid of any reference to computer based 

planning models of the.  type developed here. Since insurance is essentially 

based on mathematical and statistical principles the problems of risk, ruin 

and reinsurance have been examined extensively. 

Borch has produced several mathematical models for the operation of a 

theoretical insurance company, many in terms of utility models. A survey 

is given in ref 4. However Borch suggests that while these analytical 

methods at one time seemed promising, in retrospect it is doubtful if they 

have fulfilled their expectations. He suggests two ways out of the problem 

of being unable to produce a simple analysis by neat closed expressions:— 

a) Proceeding into abstract mathematics and seeking non-

constructive existence proofs. 

b) Using a computer simulation. 

He considers both are likely to be long and expensive in mental effort or 

computer time:however it is approach b) that this thesis has atte7mtc. 

This has probably been considered by mathematicians, such as 3orch, who 

have developed insurance theory as aesthetically unsatisfactory. This at 

least is hinted in his paper. 

The traditional approach to rate setting has been to work out the pure 

premium required to cover future claims (using the best data available 

for the probability and size of claims) and then to add a loading factor. 

Thus if P is the premium charged and C is the pure premium then commission 

is a nrorortion of the premium, saygICP other expenses, sayfiP, profit rp 

and some element of fixed overheads, F. (ref 5). 

Then 	P= C + 	+ ifP + P 

giVing P = 	C 4- 
1 -Gt.-1.3-r 
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Sairfield says that it is sometimes assumed F is zero taking all expenses 

as variable, however this is not realistic as there is much work which has 

to be done for a policy irrespective of its premium value. The treatment 

and allocation of expenses seems to have received very little treatment. 

Beard (ref 6) produces a slightly different approach by expressing the 

premium (P) less expenses (E) as the product of the probability of an 

event (9) and the amount payable on that event (a). 

Thus P—E = 	(1) 

However he does recognise that the timing of transactions is of considerable 

importance and restates (1) as 

E•Pt — 	E  t = 	t 
	where t = time 

One of the problems of insurance is the lack of reliable statistics cIrd this c.an 

be attributed to three causes 

a) The comparative lack of information of their own operations with 

which companies operate. 

b) The different methods which companies have of expressing the 

same thing. 

c) The considerable secrecy with which companies guard their own 

statistics. 

Secrecy is very reasonable in terms of economic competition as insurance 

can be considered as an n person game each player working with imperfect 

knowledge. In support of b) one is referred to the words of a management 

consultant who has been involved in information systems for top 

management in insurance (ref 7). 
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"The weakness of the information that has been available to determine 

these mattersEolvency, efficiency, effectivenesSiand in particular the 

shortcomings that stem from the lack of uniformity in the methods used to 

determine the key indicators have been highlighted by the collapse of 

various insurance companies in recent years. We have found, however, that 

even in the financially sound and well—established companies it is difficult 

for top management to compare their business results with those of similar 

companies because of differences in the methods of describing the basic 

factors of premiums, claims and expenses." 

For example, practices vary from company to company for the counting of 

claims when there is more than one claim from a single incident. Different 

policies in dealing with zero claims, (which occur, for instance when legal 

liability is disproved) can make substantial differences to the number of 

claims, and hence claim frequency and average value of a claim (ref 6). 

The considerable delay in the settlement of some claims often seems surpris-

ing to those outwith insurance. However one is reminded of the 'Thalidomide 

Case' which was settled only many years after administration of the drug. 

In Italy, personal injuries can take more than 8 years to settle (ref 9) 

and in America law suits against doctors and surgeons for malpractice is 

often on results which have only become apparent years after the treatment. 

The nearest approach to the idea of a corporate model is ref 7. The anonymous 

author take;a broader look at corporate planning for insurance and outlines 

a few of the problems facing insurance in what was then (1972) thought to be 

a period of high inflation. He mentions General Insurance and the lack of 

attention it has received from statisticians, actuaries and management 

accountants, until recently. He argues that companies have found the 

evaluation of risk factors, for say, motor and the relative weights to 

give each difficult. He suggests the development of a suite of models. A 

mdel 
demand and marketingkwhich would look at the entire market for a particular 
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class of business and an underwriting and financial model which would look 

at the company's activities as a whole. It is the latter with which we are 

concerned. He concludes by saying that there remains much to change in 

management attitudes, marketing and control systems before a satisfactory 

situation is reached. 
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CHAPTER 4 

DEFINITIONS  

Before discussing the detailed workings of the programs, it is necessary 

to explain some of the terms which will be used. One has to be very 

careful in definition. The same expression will mean different things to 

different people, especially in different offices where individual 

practices vary. Because of the long term nature of the business subtle 

differences in the method of collection of statistics can lead to markedly 

different results. For example, total claims could be calculated according 

to the year the policy was incepted, or the year the claim was made or the 

year the claim was settled. Because, in general, the average value of a 

claim is increasing due to inflation these three definitions would give, 

respectively, lower and very different results. For substantiation of 

this remark the reader is referred to the que4tion on Page 2. 

Written Premium  

Consider, for instance, a man taking out an insurance policy on his house 

to start from 1 January 1975 for one year. On that date the policy is 

incepted and the company is said to be on risk. The householder will pay 

a certain amount of money to the company, being the premium for the 

insurance cover. This total amount is the Written Premium, which is to be 

distinguished from the Earned Premium. 

Earned Premium 

Since the policy is in force for a year, and the service is discharged over 

this period, the income is only considered to be earned as this service 

is discharged. Thus at any time during the year part of the written 

premium will be earned and part will be unearned. For e.tample, on 1 April 

1974 of the premium will have been earned and will'remain unearned. 



-26- 
Expenses  

Expenses form a substantial part of the premium income as shown on Ppge  8, 

and as the expenses of handling a policy are incurred largely at the start 

of a policy a part of these can be deducted before calculating the amount of 

earned and unearned premium at any time. Claims handling expenses are 

often included in the coot of claims, as one is a consequence of the other, 

although they may not be a drain on the cash flow at the same time. 

Expenses Ratio  

This is a ratio frequently produced to indicate if expenses are forming too 

large a part of the premium income. It is given as 

Expenses Ratio Total Expenses  
Total Written Premiums 

for a particular year. 

Unearned Premium Reserve 

At the end of the financial year the revenue accounts will show the 

amount of premiums not yet earned as the Unearned Premium Reserve or U.P.R. 

As shown on Rage 8 the amount of expenses will vary from class to class; 

however, the accounts are based on the aggregate society business. 

There are two methods for calculating the unearned premium on a Total 

Society basis, known as the 24th and the 30th rules. 

24th and 30th Rules 

These are rules for calculating the UPR. The underlying assumptions 

are that 

1) The total number of policies incepted in a particular 

month come on risk uniformly throughout the month. 

2) The relative frequencies of accidents are uniform 

throughout the life of a policy. 

,Thus if the total written premium in July is WP, then the earned premium, 

without making any allowance for expenses is WP/24 in July for those 

July policies. At the end of December, the earned premium up until then 

on July's business will be WP * 11/24 and unearned premium WP * 13/24. 
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When the revenue accounts are drawn up there will be unearned premiums 

accruing from each of the previous twelve months. This is given by 

Mt at end of month i = WPi * 23/24 +WPi-1 * 21/
24  

+ 	* 3/24 + V 	• * 
1/2
4 WPi-10 	Pi-11  

Where WP. is the amount of written premiums in month i. The origin of the 

name 24ths is readily seen. However, sinee expenses form a large part of 

the written premium it means that on this basis severe and unrealistic 

reserving will occur. By law the maximum allowance which can be made for 

expenses before calculating U.P.R. is currently 20% of the written premium 

(soon to be made 15%). Thus the U.P.R. is calculated on 0.8 * '1P in each 

month and it is seen that this reduces to give the statutory UPR as - 

UPR atendofmonthi=WP.*23/30 + 
413i-1 2 

1/30 + 	 

+ WPi-10 * 
3/24 + WP

i-11 * 1/30  

Whence the name 30ths rule; 

Exposure  

The exposure is generally taken to be a measure of the risks involved. 

Since the policy'premium is designed to reflect the risk it is often 

said that exposure is proportional to the premium. The actual risks 

may depend on a large number of factors - for instance with private car 

some risk factors are the driver's age, type of car, geographical region 

and the number of other drivers. The measure of exposure will vary 

from class to class. In aviation it could be the number of take-offs 

(most crashes occur at take-off or landing), passenger miles, plane 

miles, or the total sum insured. 

Pure Premium  

The pure premium is the amount of premium required to exactly balance the 

amount which will eventually be paid out in claims without any allowance 

being made for expenses, commission or profit 
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Commission  

Commission is normally earned by agents as a direct percentage of the 

written premium. The rate varies from class to class and is generally 

about 10% to 15c/o. There is usually a (short) delay between the inception 

of a policy and the agent being paid the commission. 

Society Over-riding Commission 

This is a special category of commission which is allowed for separately 

in the management accounts. A substantial amount of business is done with 

Building Societies in providing cover for the properties they have on 

mortgage. In return the Building Societies receive commission, known as 

over-riding commission. The Building Societies do a lot of the work 

associated with handling the policies and thus the commission is in return 

for the saving of expenses. 

Cash and Credit Aunts 

The Society obtains its business almost entirely through a network of agents. 

Cash agents must obtain the authority of the Society and send in the money 

before issuing a policy, whereas credit agents are allowed to do business 

on the Society's behalf without recourse to the Society for authorisation. 

Credit agents usually do not settle their accounts immediately and thus 

there is a delay between inception of a policy and receipt of cash by the 

Society, which is longer than the delay between inception and notification. 

Renewals  

Looking at the example of our householder, his policy will come up for 

renewal at the end of December 1975. All policies falling due in a given 

month are called renewals. One of two things may happen. Either the 

policy is renewed (and another premium paid) or else it lapses and is 

withdrawn from the Society's books. During the life of a policy it may 

be cancelled, that is before the renewal date. 
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The lapse rate is the proportion of policies falling due for renewal in a 

period but which will eventually be lapsed. 

The maintenance rate is the proportion of policies incepted in a period 

(new policies plus renewed) and which survive through the year to fall 

due for renewal. 

Pre-debiting  

The Society operates a system for pre-debiting renewals. That is, it 

assumes that all policies coming up for renewal are renewed until it is 

confirmed that a policy has lapsed. Thus, as there is a delay in 

notification of lapses (say, waiting a month after the second renewal 

reminder has been sent to the policyholder) the Society has more policies 

incepted on its books than it has in reality. This distorts the written 

premium and the earned premium by the amount of unnotified lapsed policies, 

although of course no claims will be made on these policies. 

On the other hand, the accounting system counts new business from the date 

of debit (i.e. receipt of cash) which may be some time after inception. 

Here the accounts underestimate the written premium by the amount of 

policies incepted but not notified. This is virtually the only situation 

in which the accounting system under-reserves. 

U.P.R. is calculated on the total for each month of:- 

renewal income from the date of renewal 

plus new business from the date of debit 

less lapses from the date of notification of lapse. 

Expense Strain  

It is known that the costs of issuing a new policy are greater than for 

renewing a policy, and thus, all other costs being unaffected, the premium 

for a renewed policy should reflect this by being less than for a new policy. 

However, this is not generally the case (although the Society has now 
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introduced a £2 reduction for those renewing a private car policy). Looking 

at the breakdown of the application of premiums on P300 8 we see that expenses 

account for Ado of the total premium. If we now split this down we could say 

that new policy expenses are 42% of the premium and renewal expenses form 

37% of premiums. Thus if a policy remains in force on average for 5 years 

then the average expenses = 4 * 37 + 1 * 42 = 380 
5 

Thus, for a given policy, in its first year an underwriting loss may be 

incurred and this is not recouped and a profit made until future renewals. 

This deficit in the first year is a temporary drain on the capital of the 

company and this is known as the expenses strain. 

This method has the economic drawback of charging a loss making rate now 

in anticipation of future renewals and profits,, which might not 

necessarily materialise. 

IBNR 

Some time during the life of our householder's policy a claim may occur. 

It will take some time for this to be notified to Head Office and again 

there will be a delay from notification to the final settlement of the 

claim. The former will usually be quite short, say a month, (but may be 

2 or 3 years), whereas the latter will be often many monthrs and sometimes 

years (especially for larger claims). It is often part of the policy 

contract that claims are notified within a certain period. Thus at the 

end of the financial year there will be claims which have occurred but 

which have not yet been reported and a reserve is made for these, and 

called the Incurred but not Reported reserve — I.B.N.R. 

OCR 

For those claims which are notified but not settled an estimate is made class 

by class of the total money which will have to be paid out to settle these 

claims. A reserve is made for this and is known as the Outstanding Claim 

Reserve. 
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EARNED CLAIMS RATIO  

This ratio is used to indicate if claims are forming too large a part of 

the income. This can be evaluated on a class by class basis and trends 

watched so that action can be taken on an adverse claims ratio. 

Incurred claims in a particular year 
Earned Claims Ratio = earned premium for that year. 

where incurred claims in 1975 = All claims paid in 1975 

plus outstanding claims (including IBNR) 

at the end of 1975 

less outstanding claims (including IBNR) 

at the start of 1975. 

Reinsurance  

Reinsurance is the method of sharing out large risks among a number of 

companies so that no one company has too much at risk on one policy. 

Much of the soundness and reputt,of the London insurance market has 

stemmed from its ability to reinsure adequately. This is done almost 

exclusively on the commercial accounts where the amounts insured are 

large and the number comparatively small. From the company's point of 

view there is a division between Inwards Reinsurance and Outwards 

Reinsurance. In the latter case this company holds the policy with the 

Insured. It then sells off. part of the risk to a number of other 

insurers according to some fairly arbitrary rules. In inwards reinsurance 

this company is taking part of the risk for a policy from another insurance 

company. The actual mechanics of reinsurance vary and depend on the 

internal policy of the ceding company. 

Since by reinsuring the company is reducing its risks it may be assumed 

that a cost is associated with reinsurance and there is a problem of not 

reinsuring away too large a proportion of profits, while at the same time 

maintaining a low enough level of risk. 
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Reinsurance performs the dual function of reducing the probability of ruin 

of the company, by avoiding individual catastrophic losses, and also of 

producing a more even cash flow by reducing the amounts payable on large 

but infrequent claims. 

Solvency Margin 

In addition to the specific reserves the company is required to maintain, 

by law, a certain level of free reserves. This is the Solvency margin 

and although it is hoped that the money in it will never be needed, it is 

there to provide for claims which are unexpected (even under the usual 

pessimistic reserving) and for which, consequently no reserve is made. 

It is on a sliding scale but for larger companies (over Ei million of written 

premium) it is 10% of the written premium. The European standards which 

are to be introduced in 1977 are:— 

16% of first 10M European Units of Account 

(EUA's) of written premium 

plus 16% of written premiums above 10M EUA's 

or, on the average incurred claims over the last three years 

26% on below 69,000 EUA's 

plus 23r. on claims above 69,000 EUA's 

(2.4 EUAls = £1). 

Policy Classes  

Each policy which is written is allocated to a class of business according 

to the cover which the policy provides. There are general classes which 

are used for supplying returns to the DoT and these are: 

Liability 

Motor 

Pecuniary Loss 

Personal Accident 

Property. 
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Each of these is again split down into individual risk classes and the 

structure of these will vary from office to office. Thus, for example 

Pecuniary Loss is divided into — 

Consequential Loss 

Mortgage Guarantee 

Fidelity Guarantee 

But within each risk group the exact cover may vary considerably. Thus, 

as is well known, the cover for a private car may be 'fully comprehensive' 

or 'Act only'. Another complication occurs, for example with commercial 

vehicles where the cover on one policy may be for a fleet of lorries and 

the exact exposure changes as the owner buys and sells his vehicles. 

Most class names are self—explanatory; however, a few may be unfamiliar. 

Consequential Loss  

Known as 'Con. Loss' this is a commercial policy providing cover for a 

firm against loss of profits due to, for instance, a fire or flooding at 

its own premises or those of a supplier. Thus, a main dealer for a car 

manufacturer may insure in this way against a fire preventing the 

manufacturer supplying him with cars. 

Mortcage Guarantee  

This is somewhat different from other classes cf short term business in that 

it usually remains in force for a number of years. It provides cover 

against a mortgagee defaulting on his repayments of the loan. As the 

mortgage is probably for a number of years so is the policy; however, as 

repayments are made, the amount of money at risk lessens. Different 

formulae are used to calculating for internal accounts (realistic), the 

published accounts (heavily over—reserved) or for taxation (no rational 

'construction). 
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CHAPTE1 5 

Claims and  the rate of Inflation 

We have constructed a simple model to show the effects of inflation and the 

time taken to settle claims on the amount needed to be reserved for out-

standing claims. 

While, in the past, interest earned on outstanding claims reserves balanced 

increases in liability due to inflation, this is not now the case. Such 

things as repair costs and replacement costs are inflating faster than the 

rate of interest and judges have increased personal awards to take account 

of inflation since an accident. The time taken to settle claims varies 

considerably from class to class with such things as theft, glass and 

household being settled quickly, while with employers liability fidelity 

guarantee and engineering substantial proportions are outstanding after 

more than two years. 

Not only is there an incentive to settle claims early now when the rate of 

inflation is greater than the rate of interest, but in the past companies 

could maintain a low underwriting profit knowing that an adequate rate of 

return on capital could be made from investment income. Now the underwriting 

profit must provide, in effect, the entire profit and premiums must be 

increased to maintain profit levels and also to prevent the claims reserves 

themselves falling into defidit. This rapid increase in premiums causes 

problems in maintaining the capital base at a sufficiently high level, which 

we look at in a later chapter. 

In the model it is assumed that at a particular time (period 0) a certain 

amount of money has been reserved and will exactly pay the claims outstanding, 

.but in future periods, if there is no inflation and nointerest is earned 

on the money reserved. 
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However, we additionally assume 

1) That a certain net rate of interest is earned on the money 

reserved at any time. 

2) That, due to inflation, the claims outstanding (less amounts 

paid) increase from period-to period. 

Thus, when all claims have been paid there is a certain surplus or deficit 

remaining and it is the size of this surplus which we look at in the 

following pages. 

In a hypeithetical situation we consider that £10,000 of outstanding claims 

(in period 0 Lts) are settled over an eight year period. Several rates of 

inflation and interest, and various distributions of payment of the £10,000 

over the eight years are considered and compared. Tables of the resulting 

surpluses are produced in the first 3 tables (5.1 - 5.3). In the following 

3 tables (5.4 - 5.6) the percentage increase in the initial reserve needed 

to balance those reserves falling into debt is tabulated as this gives the 

most ready means of comparison. 

A typical year by year analysis would be:- 

RATE OF INTEREST- PER CENT PER PERIOD 
	

18.000 
RATE OF INFLATION- PER CENT PER PERIOD 

	
14.000 

PERIOD 	CLAIMS 	CLAIMS 	CASH AT END 
PERIOD 0 LS CURRENT LS 	OF PERIOD 

0 0.00 0.00 10000.00 
1 1250.00 1425.00 10374.99 
2 1250.00 1624.50 10617.98 
3 1250.00 1851.92 10677.28 
4 1250.00 2111.19 10487.99 
5 1250.00 2406.76 9969.05 
6 1250.00 2743.70 9019.77 
7 1250.00 3127.82 7515.50 
8 1250.00 3565.71 5302.59 
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Three different distributions are used and these are, in period 0 L's. 

Year A 

Amounts paid 

B C 

0 0 0 0 

1 1,250 0 	' 2,500 

2 1,250 0 2,500 

3 1,250 0 1,250 

4 1,250 0 1,250 

5 1,250 2,500 625 

6 1,250 2,500 625 

7 1,250 2,500 625 

8 1,250 2,500 625 

10,00o 10,000 10,00o 

Tables 5.1., 5.2., 5.3 give the surpluses using the distributions A, B and 

C respectively. It is assumed that in the event of a deficit occurring 

before the final year interest charges are at the same rate as the interest 

earned. The amounts are positive for a surplus and negative for a deficit. 

The final amounts are in 'period 8' L's, thus numerically similar amounts 

will have different 'values' if the rate of inflation has been different. 

Tables 5.4., 5.5., and 5.6 are in terms of 'period 0' Vs and thus the 

percent increases are comparable. 



perio 

araoun 

Delay Distribution in 
period 0 E's settled 

-16295 

- 9723 	- 7842 

-12845 	-11036 

-14565 

-18458 

. 	0 1 2 3 4 5 6 7 8 Total 

0 0 0 2500 2500 	1 2500 2500 10,000 
rate of 	 interest % 

inflati6 % 
16 6 8 10 12 14 18 4 

—20103 

-14353 

—17727 

2406 	5196 	8416 	12115 	16346 

- 4356 	- 2349 

- 6902 	- 4955 —2668 

5892 	9530 	13699 

3095 	6666 	10767 

— 5623 

— 8891 

—12500 

—16480 

- 3420 

-11354 

3499 	7526 

-4347 

-3024 

—10058 -7194 

—8111 

Table 5.1 



. 	0 1 2 3 4 5 6 7 8 Total 

0 25Q0 2500 1250 1250 625 625 625 625 10,000 

Delay Distribution in 	perio 
period 0 L's settled 

amoun 

6 
	

8 
	10 	 12 

	
14 
	

16 
	

18 
rate of 	interest % 

inflation % 	
4 

8 

10 

12 

14 

16 

18 

20 

- 1839 - 1012 0 1225 2693 4438 6495 8906 

- 2862 - 2098 - 1153 0 1391 3052 5020 7335 

- 3962 - 3264 - 2388 - 1310 0 1575 3451 5667 

- 5145 - 4515 - 3712 - 2712 - 1485 0 1780 3894 

- 6418 - 5858 - 5131 - 4213 - 3073 - 1680 0 2007 

- 7788 - 7301 - 6654 - 5819 - 4770 - 3474 - 1897 0 

- 9262 - 8852 - 8287 - 7540 - 6585 - 5389 - 3919 - 2137 

Table 5.2 



: 3 4 5 6 7 8 Total 

0 1250 1250 1250 1250 1250 1250 L250 1250 	F 10,000 

Delay Distribution in 	perio 
period 0 Vs settled 

anioun 

6 
	

8 
	10 
	

12 
	

14 
	16 
	

18 
rate of 	interest % 

inflation % 	
4 

8 

10 

12 

14 

16 

18 

20 

- 2594 - 1414 0 1681 3665 5989 8695 11831 

- 4075 - 2959 - 1611 0 1909 4154 6778 9826 

- 5694 - 4644 - 3367 - 1830 0 2162 4698 7654 

- 7461 - 6483 - 5280 - 3822 - 2075 0 2444 5303 

- 9392 - 8488 - 7364 - 5989 - 4329 - 2347 0 2756 

-11498 -10673 - 9633 - 8346 - 6778 - 4893 - 2649 0 

-13795 -13054 -12102 -10908 - 9438 - 7655 - 5518 - 2983 

Table 5.3 



rate of 	 interest% 	4 	6 	8 	10 	12 	14 	16 	18 

inflation 74. 
8 27.9 12.9 

10 44.3 27.3 12.7 

12 62.4 43.3 26.8 12.4 

14 82.6 61.0 42.4 26.2 12.2 

16 104.9 80.6 59.7 41.5 25.7 12.0 

18 130. 102. 78.7 53.3 40.6 25.2 11.8 

20 157. 126. 99.7 76,9 57.1 39.8 24.7 11.6 

!, increase in initial funds needed, from table 5.1.. 

to prevent the reserves falling into deficit 



4 	6 

13.4 6.3 

20.9 13.2 

28.9 20.5 

37.6  28.3 

46 .9 I 	36.8 

56.9 45.8 

67.7 55.6 

8 	10 	12 	14 	16 	18 rate of 	interest °4 

inflation % 

8 

10 

12 

14 

16 

18 

20 

12.9 6.1 

20.1 6.0 12.7 

27.7 5.9 12.4 19.7 

6.2 

35.9 ,7 19.2 12.2 5.8 

44.8 	35.2 18.9 11.9 5.7 26.6 

increase in initial funds needed, from Table 5.2. to 

prevent the reserves falling into deficit. 

Table 5.5 



rate of ... interest% 4 	6 8 	10 	12 	14 	16 	18 

inflatebon% 	8 18.9 8.9 

10 29.8 18.6 3.7 

12 41.6 29.1 18.2 8.5 

14 54.5 40.7 28.5 17.8 

16 68.6 53.3 40.0 27.9 17.5 8.2 

18 04.0 67.0 52. 39.9 27.4 17.2 8.1 

20 101. 82.0 65.4 50.9 38.1 26.8 16.8 7.9 

increase in initial funds needed, from table 5.3. 
to prevent the reserves failing into deficit. 
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Conclusions 

While this is a simple model it does show the problems involved and 

the severe change which recent trends in rates of inflation and earned 

interest are causing to the traditional structure of the insurance 

industry. 

The marked effect which the distribution of settling claims has upon the 

surplus can be seen and the beneficial effects of early settlement when the 

rate of inflation is greater than the rate of interest is apparent. 
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CHAPTER 6 

The Expenses Model  

Design of the Model  

The structure of the model arose out of discussions with the Management 

Accountants who have concurrently been investigating methods of policy 

costing and the separation of variable costs, those dependent on policy 

volumes, from fixed costs. 

An attempt has been made to identify those costs which are variable and 

to produce a unit cost per policy handled in each class of business 

for these costs. It is considered that most of the costs dependent on 

volumes occur at service offices, while most of the fixed costs occur at 

head office. Thus we have developed two different methods of handling 

these costs, known as Service Office Costs and Tree Structure Costs. 

Tree Structure Costs  

The majority of head office costs are considered not to be directly related 

to volumes and these are incorporated in what is known as the tree structure. 

Also included in the tree structure are the Sales Office costs. These act 

as 'post offices' for the transfer of'policies to service offices and their 

work does not vary much with changing volumes. Probably, as more knowledge 

is obtained about costs more 'fixed costs' will be seen to have some 

element of relationship to policy volumes and then these can be incorporated 

in the service office type costs. The costs are split down by department 

to any required level and these values are fed into the terminal nodes of 

the tree, as shown in Fig 6.1. These are added up at the second level and 

finally at the first level to give the costs section by section. The costs 

for subsequent years may be generated either by feeding in discrete values, 

or by allowing a proportional change on the previous year at each node. 

Thus, for instance, different cost centres can be liable to different rates 

of inflation. 
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Names can also be associated with 1st and 2nd level nodes which will be 

printed out with the results. These can be altered actually within the 

program or else by appropriate data cards during the running of the program. 

Service Office Costs  

We have considered that the work done directly on a policy can fall into 

one of five categories. 

a) new policies 

b) renewals 

c) claims 

d) alterations 

e) cancellations and lapses 

These are called the 'types of work'. All policies have been apportioned 

to one of four general classes of business, 

f) motor 

g) property private 

h) property commercial 

i) miscellaneous accident 

The restriction in the number of classes is due to the lack of more detailed 

data - the program can handle up to 15 classes directly and more with 

slight.  alteration. 

Management accounts have produced figures for the total costs of handling 

policies at each service office by each 'class of business for each type of 

work. Thus it has been possible to produce a unit cost for the same 

subdivision, and this is what is used as the basis for calculating the costs. 

To produce the costs in the following year two further items of information 

are needed. These are the volumes for the next year, and the change in 

the unit cost (due, for example, to inflation (increase) or increased 

efficiency (decrease)). Thus this gives the-new variable costs at each 

service office as shown in'Fig 6.2. These can be summed to give the total 
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variable costs for each class, each service office and each type of work. 

There are also overhead costs at the service offices and these are included 

as discrete amounts. Two different types of overhead are allowed for at 

each service office and the amounts for each year can either be fed in as 

an actual amount or as a proportionate change on the previous year. Thus, 

having two categories allows, for example, for different rates of inflation, 

one perhaps for salary overheads which may be increasing at a different 

rate to establishment costs. Results are produced as in the scheme in Fig 6.3. 

Some head office costs have been considered to be variable and can be handled 

by this method. These are 

a) MSA charges and regional administration 

b) GI-UK Head Office (excluding a)) 

These have been called Pseudo-service offices. In this case the unit costs 

are calculated from the total society volumes for the initial year, and 

costs in successive years are calculated in the same way as for a service 

office, but using the total volumes. 

If the premium/claims model projections are used to provide the data for 

the expenses model then the volumes of business will only be given for the 

society as a whole, not by each service office. Thus, since the unit costs 

differ from office to office a method of assigning the volumes to 

individual service offices is necessary to allow the costs to be correctly 

calculated. This is done by inputting the society volumes for each type 

of work and class of business, and also data which gives the proportions 

of these volumes to be assigned to each service office. An alternative 

simplification for dealing with society volumes allows the user to specify 

the proportions, again for each class of business, but the proportions will 

be the same for each type of work, thus reducing the amount of data which 

has to be supplied. The actual methods for data input are given in the 

section on data codes. 
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The program is completely flexible and allows nodes (cost centres) in the 

tree structure to be added and deleted in each year and service offices 

to be decreased or increased. A prime use of the model would be for short-

term budgeting, say for quarterly or annual costs. The program initially 

needs a data base of unit costs for handling work and fixed costs split 

down into suitable cost. centres. With this and suitable estimates of 

cost changes and changes in the amount of work, quarterly budgets can be 

prepared. The model provides a framework within which budgeting may be 

refined by comparing budgeted costs with the costs which are actually 

incurred. Discrepancies can be examined and used to improve the accuracy 

of the data base. The model was used to produce an annual budget and this 

compared well with the figures produced by the standard budgeting process. 
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CHAPTER 7 

Solvency Model 

7.1 A model has been developed to take a broader view of the General 

Insurance business looking at the solvency margin, capital employed and 

return on capital employed. The model shows the relative influence which 

the various parameters in the model have on these factors. 

The _structure of the model is described first followed by a discussion of 

the results and an analytical interpretation of them. 

The basis of the model is that a certain amount of premium is written each 

month. This premium goes towards 

1) Claims 

2) Expenses 

3) Commission 

4) Reinsurance Costs 

5) Underwriting Profit 

The first four are considered to be a certain percentage of the written 

premium. If this total is less than 100F;;, an underwriting profit is made 

and conversely if it is more than 100% an underwriting loss is made. 

Expenses  

The model, in effect, considers all costs to be variable so that costs 

change in direct proportion to the written premium. 

Commission  

This is taken as an immediate deduction as a percentage of the written 

premium. 
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Reinsurance  

Reinsurance is considered as a cost to the society, since if the reinsurers 

do not earn a larger profit than by direct underwriting they are gaining 

no benefit from doing the business. It will be shown, as is generally 

realised, that a rapidly increasing premium income has a deleterious effect 

on the solvency margin.. This model enables the effect on the solvency 

margin to be seen if larger amounts of premiums are reinsured away, but at 

a greater reinsurance cost per unit of written premium retained. 

Claims  

The amount of the written premium which will be paid out on claims is known 

and thus using the distribution of the delay from accident to final settle-

ment this enables the amount of claims settled in each future month to be 

calculated. (In fact, in the model the only requirement is to know the 

amount of claims outstanding at the end of the year). The amount of claims 

may be large enough to form an underwriting loss, allowing, for instance, 

for inflation increasing the amounts of claims after the policy rates were 

set. At the end of the accounting year the claims paid and the claims 

outstanding are easily calculated. 

Delay Distribution 

This model only incorporates one delay distribution, the delay from an 

accident to SetEiernent. 	This is provided as part of the data and allows 

the effects of different delays to be seen. 

Earned Premium  

The earned premium in each month is calculated using the 30ths rule and this 

is used for calculating the Unearned Premium Reserve according to the 

statutory requirements. A 'realistic' U.P.R. is also calculated and this 

is done on a 24ths basis after allowing for 
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3) Commission 

but not 4)  Reinsurance costs 

As well as the parameters already mentioned taxation, dividenA payments 
• 

and interest earned on investments are taken into account. For running 

the model under a set of parameters, the model will run for five years 

using a standard set of parameters to enable the claims reserves to be 

set up in an equilibrium state. The claims distribution used however is 

the one which will remain in force for the entire run. The other values 

used are:— 

Tax 
	

0% 

Dividends 0% 

Interest 0% 

and, for each £100 of written premium 

claims E60 

expenses £25 

commission E12 

reinsurance £ 3 

The initial capital is taken as £6,000 and the proportion of this put up 

by shareholders, and on which dividends are paid is .3 (01600) . Changing 

the proportion is equivalent to changing the rate of dividend. The 

written premium is assumed to be constant at £1000 per month. 

After this period a new set of parameters are taken each one of which can 

be altered from the data. 

The values for these are:— 

Tax 	52% 

Dividends 40% 

Interest 10% 

for each E100 of written premium 
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claims E58 

expenses £25 

commission E12 

reinsurance £ 3 

These are the basis for the graphs which follow. The delay distribution 

used for all the runs, except those specifically investigating the effect 

of different delay distributions is given in Table 7.1. 

At the start there is considered to be a certain amount of capital in the 

company. This is composed of shares, on which dividends are paid, and what 

we can call retained earnings on which interest is not paid. The total 

capital at the start is CAPSTA and the proportion of this represented by 

shares is PROSHRE. Thus if the rate of dividend is RDIVI then the amount 

paid out to the shareholders in the form of dividend each year is 

CAPSTA * PROSHRE * RDIVI 

The total premium income for a year is taken to be the total written premium 

for the year. The direct outflows will be the total of 

1) claims paid 

2) expenses 

3) commission 

4) reinsurance 

The difference is the money left from underwriting this year (although 

this is not the underwriting profit). Interest is earned on 

the total funds at the start of the year. This is CAPSTA, the initial 

capital, plus CASH, the amount of money (positive or negative balance) 

which the company has accumulated from its activities since the start. 

The rate of interest earned is given and thus the investment income is 

calculated. It is considered to be unfranked and is thus liable to tax 

after being allowed against any underwriting loss. Any increase in the 

Outstanding Claims or Unearned Premium Reserves is allowable against tax 

and the remaining taxable income is charged at a percentage rate, 
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Thus the format is:— 

Cash Inflow from Premiums (Total Income) 

Less: Expenses 

Less: Claims Paid 

Less: Commission 

Less: Reinsurance Costs 

Money left from Underwriting 

Plus: Investment Income 

Less: Increase in U.P.R. (30ths basis) 

Less: Increase in O.C.R. 

Taxable Income 

Tax 

MS07: Money left from Underwriting 

Less: Tax 

Less: Dividends 

Plus: Investment Income 

Increase in Funds — added to CASH 

The solvency margin is the number of times the free reserves cover the 

written premium for the year. 

The free reserves are calculated as:— 

CAPSTA — initial capital 

PLUS: CASH 

LESS: OCR 

LESS UPR (30ths) 

Free Reserves 

and the solvency margin = Free Reserves 
Written Premiums for year 

For calculating the capital employed and the return on.capital employed 

we apportion the total funds between those economically needed to cover 

future claims and costs and the rest which is considered to belong (directly 

or indirectly) to the shareholders. For this we calculate a realistic UPR 
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on the 24ths basis after allowing for expenses. 

Thus 

CAPSTA — initial capital 

PLUS: CASH 

LESS: OCR 

LESS: UPR — calculated after allowing for expenses 
■1110111•11■• 

capital employed 

The return on capital employed is taken as 

Taxable income for this year 
Capital employed at year end 

7.2 Graphs 

These show the results obtained by changing individual parameters 

7.1A, 7.1B 	different claims amount per £100 of written premium 

7.2A, 7.2B 	different dividend payment rates 

7.3A, 7.3B 	different rates of interest 

7.4A, 7.4B 	different rates of tax 

7.5A, 7.5B 	different amount of reinsurance 

7.6A, 	different amounts of policy costs per £100 of written premium 

7.7A, 7.7B 	different rates of change of written premium per month 

7.8A, 7.8B 	different delay patterns 

7.9A 	combined effects 

The 'A' graphs give the solvency margin. The 'B' graphs give the capital 

employed (on the left side) and the return on capital employed (on the 

right side). 

For the 7.7 graphs, of different rates of change of written premium per month, 

the written premium is taken to be of the form 

Wi 4- 1 = F W. Where W. is the written premium for month i 

and F is a factor. The graphs give results for different values of F. 
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Period 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Per Cent 1 	.5 .5 .7 	.9 1.1 1.5 1.7 2.1 2.5 3.1 3.5 4.2 4.6 4.(; 7.1 
Settled 

Period 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Per Cent 
5.5  5.5 5.5 5.5 6.2 6.2 6.2 5.5 4.7 3.8 3.5 2.2 1.4 1. 1, Settled - 

Table 7.1 

'Main Delay Distribution 
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Graphs 7.9A 	show the effect of changing several parameters. It 

is seen that the effects in graphs 7.1A to 7.6A, inclusive are substantially 

linear, in that successive changes in the prime parameter produce roughly 

proportionate changes in the solvency margin. The main reason for this is 

that the denominator in the definition of the solvency margin, the total 

written premium, remains constant, and the changes occur linearly in the 

numerator, although this may be affected by any time factors. 

Thus we can construct a table, from the graphs, of the changes in the 

solvency margin for each parameter given in Table 7.2 below. 

Commission has been disregarded as it has the same effect within the 

model as expenses. 

Parameter 	Change in Solvency Margin, %, for 15) change 
in the parameter, per year 

claims 	.4958 

dividend 	.1880 

interest 	1.0333 

tax 	.2467 

reinsurance 	.5875 

expenses 	.6000 

Table 7.2 

An increase in each of the parameters except for the rate of interest will 

reduce the solvency margin as this is increasing the money paid out by 

the company. 

7.9ashowsthe effects of changing several parameters. The 

'actual values taken are 
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ParametersALMN 

Tax 52 60 60 55 

Dividends 40 50 60 55 

Ipterest 10 15 18 15 

claims 58 62 62 62 

expenses 25 25 25 29 

reinsurance 3 3 4 3 

Table 7.3 

If we assume that the effects of these parameters are linear, then the 

consolidation of the values in table 7.2 by the appropriate changes in the 

parameters from sequence A should give the change in the solvency margin. 

This can then be compared with the actual solvency margin as shown in 

table 7.4. 

Parameter 
set 

Calculated Solvency Margin 
relative to sequence A % 

Solvency Margin relative 
to sequence A from 
Graph 7.9A 5 

L 3.2 — 	2 

— 	0.4 — 	6.5 

N — 	27.8 — 	27.4 

Table 7.4 

There is thus a fairly close association between the values obtained from 

the model and also by assuming a linear relationship. The discrepancy is 

due to varing interactions of the parameters which will be examined later. 

Referring to graph 7.7A it is seen that a change in the rate of writing 

premiums has a considerable effect on the solvency margin. If written 

premiums are decreasing then the money held as strains in the technical 

reserves is progressively released to the free reserves which thus are 

increasing while the total premium income each year is decreasing. This, 

particularly in periods of inflation will not occur unless a company is 
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specifically withdrawing from a market as, for example, the Eagle Star 

Insurance Company is from Canada (ref 10). 

At current rates of inflation an increase in written premiums of 	per 

month (compound) would only be sufficient to enable a company to maintain 

its market share and it is seen from the graph that, in this model this 

results in a halving of the solvency margin over a five year period. 

However after this the rate of decrease stops and the solvency margin 

remains steady at about 18%. Similarly, for a rate of increase of 1% per 

month the solvency margin declines to about 3V. before slowly increasing 

again. It would seem that it is a change in the rate of inflation which 

has the main effect rather than a high rate of inflation itself. One 

important difference in this model from the situation facing insurance 

companies at the moment is that an underwriting profit is still being made. 

In reality, at the moment with an increasing rate of inflation the level 

of claims is higher than that allowed for when the rates were set thus 

underwriting losses are being made.' It would seem imperative that rates 

are increased sufficiently to maintain profits after allowing for pessimistic 

forecasts of the rate of inflation. If this is done, and inflation does 

not increase continually, then the solvency margin can more easily be 

maintained at an adequate level. 

Graph 7.8A shows the effect of different delay distribution. An increase 

of 5% in the solvency margin occurs over a ten year period if all claims 

are settled two months later. This increase is due to the extra income 

which is earned from the investments during this extra two months. In 

practice delaying payments would mean an increase in the amounts being 

paid on claims, due to inflation so the company would have to offset 

increased investment income against increased claims. If some estimate can 

be made of the rate of increase in claims then this can be examined with 

changing delay patterns in the model. 



7.3 Mathematical Analysis  

Let,inournotation,thewrittenpremiuminmonthibeW..For each 

£100 of written premiums let the amounts paid out be:— 

Claims 	CC 

Policy handling Expenses 

Commission 	£Co 

Reinsurance 	CR 

Also, let 

K 	= bank balance at end of year K from 

business written since time = 0 

Cap 	= initial capital at time = 0 

A) 	= rate of dividend paid on this capital 

I 	= rate of interest earned 

= rate of tax 

K 	= increase in the Outstanding Claims Reserve 

and the Unearned Premium Reserve, calculated 

on a 30ths basis in year K 

OCRK 	= actual Outstanding Claims Reserve at the 

end of year K. 

UPRO 	= Unearned Premium Reserve calculated on a 

30ths basis for year K 

UPRecon = the minimum economic amount required for 

the Unearned Premium Reserve 

Thus at the end of year K, for year K 
12K 

Cash in (assuming no delays) 	71‘!i  

i =12X-11 

Less 	 Claims Paid 

expenses 

commission 

reinsurance 

giving Money 
Left 

EZEWi/100 

C4EWi/100 

R y.W.i./100 

 

K  (not profit) 
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The claims paid depend on the earned premiums (and hence the written premium), 

the claims per £100 of written premiums and the delay in settling claims. 

It will- be the same from one year to the next if these are constant. 

Underwriting money (not profit) 

investment income 
	I * (qc_i  +Cap) 

increase in reserves 
	

151K 

taxable income 
	

(44 + I *tf3K...1  + I * Cap -ad 

tax 
	

(V1  + I *O K-1 + I * Cap -aK) 

dividends paid 
	

Cap *01) 

bank balance (excluding 
initial capital) 

K 

where 

K  .6K-1  + (4 	+ I * Cap) 

Capital Employed is 4.I + Cap - OCRK  

(1=t) ia.KV- Cap *0) 

UPRecon 

Solvency Margin K + Cap - OCR
K  - UPR)0 

wi  

which can be expressed as 

43  K-1 (1.4) Cap + (61 + I A-1 	* Cap) (12.) +at- OCR UPI& 
7W. 

Solvency Martin  

This measures the extent to which the free reserves cover the written 

premiums and it is desirable that this value should be as large as possible. 

Thus we want the numerator to be as large as possible and the denominator 

as small as possible. 
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Numerator 

The numerator is 

43K-1 (4.7K 	4( 
 c-1 + I * Cap) (1.t) -04P+ Cap (1-0 - OCRK  - UPR/i0 

Looking at each term, for a particular year,OIL and Cap are fixed. If I 

changes by an amountlll then the solvency margin changes by 

Q l (1-2') ((KJ]. 
 + Cap) 

wi  

This in a realistic situation will take the sign of I 

Similarly ifTchanges byA then the solvency margin changes by 

ATAK -All.  (sir 	4...1 I * Cap) 
5 II.1  4.  

Any changes in expenses, reinsurance or commission will, in the framework 

of this model directly affect0/4 alone, where if any of them decreases 

theno increases. The net effect on the solvency margin will be 

44 (1 -2- ) 

Outstanding Claims  

aic  can be considered as the increase in outstanding claims and the increase 
in the unearned premium reserve.

-  Thus 61
K 	OCRK  - UPR1i0 can be written as 

(increase in OCR plus increase in UPR30 this year) (2 =1) 
— (uTRW OCRK-1) 

Thus if the outstanding claims are reduced as much as possible, by 

settling claims early there is a decrease in the outstanding claims reserve 

but./
K'  the money left in year K will decrease by a similar amount and the 

total effect is to leave the numerator and the total value of the solvency 

margin unchanged. However, in the framework of this analytical model 

the solvency margin will remain constant only for the first year after such 

a change. As the reserves are now reduced less interest will be earned and 



consequently it will affect the results in year K + 1. The progressive 

effects of different delay distributions can be seen from the computer 

model given in graphs 7.8A and 7.8B. 

The model assumes sufficient reserves are made for outstanding at the time 

they are incurred, irrespective of the level of inflation. A further 

approach would be to consider the effects of inflation on claims the 

longer they are left unpaid. The facility for examining this exists in 

the premium/claims model. 

Unearned Premium Reserve  

The unearned premium reserve depends on the level of the written premiums, 

as does the denominator of the solvency margin. Any increase in the 

written premium during the year will increase the unearned premium reserve. 

ce. will also increase but by a lesser amount, in general, since the costs 
associated with policy handling usually form more than the 2O of the 

premium allowed as deductable by statute. The outstanding claims reserve 

will also increase since if the increase in written premiums is due to 

inflation, this is reflected by an increase in the average amount of a 

claim, and if it is due to an expansion of business, then the number of 

claims will increase. 

The effects of a changing level of written premium is more difficult to 

examine analytically as both the numerator and denominator of the solvency 

margin are affected, and it is probably best examined by means of the 

computer model. An analytical solution is difficult and will not improve 

upon the computer model, which is more likely to represent reality by the 

greater flexibility in the setting of parameters. 

However let us compare two years 

At the end of the second year the numerator is 

143,4-1  + (1-41) Cap + ( 	+ I *SK-1  + I * Cap) (1-1.) 

OCRK — UP16) 
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This is compared with the corresponding  numerator for the first year 

K-1 
we get 	 ,

K-1 
 + Cap - OCR

K-1 
- UPR50 	(r) 

If the underwriting profit is low 	 ' thenualel'A although since an allowance 1C‘' K 

of 20% for expenses, as implied in 
	is usually somewhat low, then in 

generalk "AK  

And we can rewrite (1—r) -AO:" ask 
and overestimate the numerator leaving  

+ (1-A)) Cap +4tK  + (I 4'10K-1) (1-t) - OCRK UPI& 

Also iK 
 - OCRK - UPRO = - (OCRK-1  + UPRW) 

giving  43 	(140 Cap + (I 	) (1-T) - OCRK-1  - UPR  51 (TI) K-1 	K-1 

This is independent of the values of Wi  for each month of year K. Thus 

if, say the premium income has doubled the numerator will not have kept 

up to maintain the value of the solvency margin. Thus the solvency margin 

ishighlysensitivetochangesin1C,although this analysis is not directly 

extendable to more than two years due to the increasing  complication of 

expressing  6K-1. 

Rate of Change of Written Premium 

The UPR is in effect a weighted average of the written premium for each 

.month of the previous year. Because it gives more weight to recent months, 

when compared with the total written premium for the year, it will he 

proportionately greater when premiums are increasing  and less when premiums 

are decreasing. 

For example if W. is the written premium in month i and we take W. 	= 
F * W.i  

that is the written premium changes by a certain proportion of the previous 

month, then we can compare the UPR and the total written premium for 

-different values of F. 



The total written premium for a particular year is 

W1 + W2 + W3 + . 	
. +W12 

which reduces to 

. W1 (1 + F + F2  + . . . . F
11  ) 

. 
w1 
(1  ... F12) 

for F 1 
1 - F 

and 12W1 	for F = 1 

The UPR, on a 24ths basis is 

UPR 
24ths 	1/24(W1 	31112 	-1.° 	• 231'112)  

which reduces to 

. 1/24 W1  (1 + 3F + 5F2  + . 	 + 23F11) 

Now 
1 + 3F + 5F2 + . 	. +23F11  

=1 + 4F + 6F2 + . . . + 24F11 - - F2 - . 	

• 	

F11  

= 1 + 2 (2F + 3F2  + . • . + 12F11) - (F + F2  + . • . 4. 1,11) 

But 4.1,12 = F2 (1...F11) F2 + F3 + . 
1-F 

Hence 2F + 3F2 4 -". . . 12F11  = ■1:22/_(221:22122)tELL21) 
(1-P)2  

Thus we get 

UPR24ths = W1/24  1 + P - 25F12 + 23F13 

(1-F)2  

for P c1 

For W1  = 1 we can compare the values we get for different values of F 



F UPR24ths = A Total Written Premiums 2 = B 	A/B * 

.7 .7300 1.6436 44.4 

.75 1.0030 1.9366 51.8 

.8 1.4026 2.3282 60.2 

.85 1.9903 2.8592 69.6 

.9 2.8565 3.5879 79.6 

.95 4.1311 4.5964 89.9 

.98 5.1664 5.38209 96.0 

.985 5.3631 5.52894 97.0 

.99 5.5676 5.6808 98.0 

.995 5.780 5.8377 99.0 

1.000 6.000 6.000 100.0 

1.005 6.2297 6.1678 101.0 

1.01 6.4668 6.3412 102.0 

1.015 6.7134 6.5206 103.0 

1.02 6.9696 -6.7060 103.9 

1.025 7.2356 6.8978 104.9 

1.03 7.5117 7.0960 105.9 

1.04 8.0960 7.5129 107.8 

1.05 8.7254 7.9586 109.6 

1.10 12.673 10.6921 118.5 

Table 7.5 
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Conclusion  

It would appear conclusive that rapid inflation is the most important 

factor affecting the solvency margin and this is made worse by the 

falling underwriting profits which are almost inevitably concomitant. 

There are few alternatives open to companies to protect their solvency 

margin. These primarily are:- 

a) reduce inflation 

b) reinsurance 

c) increase premiums 

d) stop underwriting 

e) capital restructuring 

a) Since a high rate of inflation is the cause, the removal of the cause 

must be considered the best solution; however this is outwith the sphere of 

action of the company. It can only emphasise the dangers of this situation 

to those who have economic control of the county. The same situation of a 

rapidly increasing written premium can occur when a company is increasing 

its market share. However the strain on the solvency margin is unlikely to 

be as severe because the underwriting profit should be maintained at a more 

adequate level even if some rate cutting is practised initially to attract 

the business. 

b) A company can reinsure more of its premiums, but as the reinsurers 

require to make a profit this means that profits are reinsured away. Also 

it is not possible for all companies to reinsure more risks away without 

expanding the insurance industry, which would in itself require to fund the 

solvency margin. 

c) Premiums should be increased to a level sufficient to provide for claims 

allowing for the most pessimistic forecast of the rate of inflation and also 

to provide profits at a level sufficient to maintain the free reserves. The 

solvency margin should be a reserve built up over a period of years. With 
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rapid inflation (and interest rates at a much lower level) reserves from 

previous years become a much smaller proportion of the written premiums. Thus 

proportionately more of the funding has to be provided from the current year. 

Policies could be issued on a half-yearly basis allowing premiums to be more 

immediately responsive to a change in inflation. This has the severe 

disadvantage that a large proportion of the expenses are doubled, on an 

annual basis. However in classes where a large proportion of policies are 

cancelled or altered this might not be a drawback. 

d) If the solVency margin falls to the legal minimum, and the company is 

unable to increase it, then that company will have no alternative but to 

stop underwriting. Should this happen throughout the industry there would 

be severe consequences for the traditional structure of industry business

and society. 

e) Companies can alter their capital structure to provide for a larger 

capital base. The most common method of capital restructuring at the 

moment is rights.issues in which existing shareholders are asked to put up 

money for more shares in proportion to the number they already hold. Between 

December and May of this year some 0145 million was raised in this way by 

the insurance industry. 

Alternatively a company such as an investment trust or property company can 

be acquired by the exchange of shares in the insurance company. This has 

been done, for instance, by Eagle Star in their acquisition of Grovewood 

Securities Ltd. 

It should, perhaps, be emphasised that a low solvency margin is not necessarily 

in itself an indication of insolvency. Reference must always be made to the 

underlying profitability of the business being written (taking into account 

investment income), and in this inflation is most severe when it has not 
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been allowed for in rate setting. If inflation has been allowed for and 

the business is profitable, a low solvency margin is increasing the 

probability of ruin due to catastrophe, although this is largely reduced 

by reinsurance. Thus a low solVency margin due to unprofitable underwriting 

is much more dangerous than one due to the effects of inflation causing a 

rapidly increasing written premium. 
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CHAPTER 8 

Premium/Claims Model  

8.1 Introduction  

The main model in this thesis is called the Premium/Claims model. It 

enables the cash inflowS and outflows in the general insurance business 

to be simulated taking into account all the parameters which affect the 

business and allowing management to see the company as an ongoing concern. 

The standard method of producing an annual set of accounts has proved 

inadequate as an indicator of a company's health in that companies 

considered viable have collapsed. With the failure of several insurance 

companies in recent years the Government, through the offices of the 

Department of Trade has taken an increasing interest in the activities 

of insurance companies. It does this by requiring extensive returns to 

be made to them on the levels of business split down by country and risk 

group. 

However this still depends on looking at figures which represent a 

static position and ratios which are considered 'adequate' if they have 

certain values and 'inadequate' if they have other values. The main 

problem is the long duration of the claims trail - up to some seven 

years. One set of statistics such as the annual accounts is unable to 

indicate which periods in time are profitable and which are not, and 

whether results are improving or getting worse. The position has to be 

looked at within each risk group to make sure each type of business being 

written is profitable and also is providing an adequate contribution to 

the overhead costs of the society. 

The object of this model is to look at the society as an ongoing concern. 

The model is dynamic and enables the progressive results of present and 

past decision to be seen over a number of years into the future. 
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8.2 Analysis 

8.2.1 Let 

Ni 
 = 
	The number of new policies incepted in month i 

O.
1  = 
	The number of policies renewed in month i 

P
li 

= 	The average premium of a new policy in month i 

P
21 = 
	The average premium of a renewed policy in month i 

V. = 	The average amount of a claim C. 1 	 1 

C. = 	The number of claims per policy incepted in month i 

LAPRT. = 	Proportion of policies falling due in month i which 

are not renewed 

MAINTRT.=Proportion of policies incepted in month i which 

remain in force for a full year. 

The total number of policies incepted in month i is 

N. + O. 
1 1 

and the true written premium is 

Ni 	+ 0 P .  i 21 

This is the amount of money which will be received eventually on this 

month's business. 

The number of these policies incepted which will stay in force for a 

year, and come un for renewal is 

(Ni  + O.
1
) 	* MAINTRTi  

Of these the number which are actually renewed is, in month i + 12 

(Ni  + 0 j.  ) 	NAilNTRT. * 1 	LAPRTi.  + 121 

which is equal to O. 
1 + 12. 



Y
t 
= KtY

o 
+ N 1—Kt for K N 1 

1—K 

The renewed premium and new premium may be different for both marketing 

and economic reasons. In private motor, which is highly competitive, 

an innovation in the society has been to provide a discount on the premium 

for renewed policies. This is economically justifiable in that the costs 

of renewing a policy are less than for issuing a new policy. On the 

other hand, in a market.which, while being competitive, normally expects 

policies to be renewed for several years, new policies may be issued at 

a discount to attract business, and renewed premiums put at a higher 

level to produce a profit. 

The model makes no allowance for the return of premiums on cancelled 

policies as this can be allowed for separately and does not affect the 

model overall. The incorporation of the number of cancelled policies in 

the model allows for the correct calculation of the number of renewed 

policies. 

8.2.2 In Force  Policies 

An analytic model of the number of policies in force in a year can be 

described. If Y
t is the number of policies in force in year t, then 

this is made up of the proportion, K, of the policies.in force in time 

t-1 plus the new policies. 

Thus Yt  = 	N 

This is a first order linear difference equation and the solution is 

given by 

and 	Y
t 
= Y

o + N t 	for K = 1 

for 	—1<K <1 this converges to Y*  

where 	Y = N 
1—K 



which is the case here since o<K;,.-il and in practice K \ 1. 

This can be graphed for different values of K, and the general shape is 

shown in Fig 8.1. To obtain a particular level of business as an 

objective the amount of effort required.to obtain new business can be 

compared with the renewal rate which must be achieved. The optimum 

combination of N. and K can be used as an objective, although the rate 

of convergence is slower, the smaller the value of N, as shown in 

Table 8.1. 

8.2.3 Receipt of Cash  

There are two delays associated with the receipt of the money from 

premiums. TO, the delay between inception and notification of 

inception of a policy (for renewed and new policies) and Ti, the delay 

between notification and receipt of cash (Fig 8.2). The point of 

notification is when the computer files at Head Office have taken account 

of the policy. The receipt of cash is often delayed as agentsi through 

whom most of the business is done, may retain money and send it, say, at 

the end of the month. We considered these delays, like all the delays in 

the model, as discrete probability distributions. Thus, if under TO, Kin" 

is the proportion of the written premium of month i notified in month i + n 

then 

ung . 
2'1( = 1 

n=o 

and the amount notified in month (i+n) from those incepted in month i is 

Kn * (NiPli  + OiP2i) 

The total amount notified in month (i+n) 

'+n 

j=o 	Ki+n-j * (N.P 	+ 0.P2J 
 
.) 

J 	J  

The earned premium for all policies incepted in the same month, in the 

• month of inception and the month of expiry is 

Nirli  + OiP2i  

24 
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New Policies 

N 

Renewal Rate 

K 

Year at which Y
t 7,950 

with Yo = 500 

1000 0 1 

900 .1 1 

800 .2 2 

700 .3 2 

600 .4 3 
500 .5 4 

400 .6 5 
300 .7 7 
200 .8 11 

100 .9 22 

Values of N and K to give Y = 1000 

Table 8.1 
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and in all intermediate months 

N.P . + 0.P . 
1 11 	21  

12 

That is it is calculated on a 24ths basis on the actual amount of premiums 

written in each month. 

8.2.4 Claims  

If the occurrence of claims is assumed to be proportional to exposure 

then the distribution of the value of claims occurring month by month 

for the policies incepted in month i is shown diagrammatically in Fig 8.3. 

This assumes that there is no variation in the probability of a claim 

during the life of a policy. For the model, the actual value of the 

claims is assumed to be known at inception of the policy and is given by 

C and V. A total of £(N. + 0 )C.V. will be paid out on claims for policies 

incepted in month i. 

However a seasonal distribution can be - superimposed upon the claim 

distribution, in the form of a seasonal index (Fig 8.4). Thus for 

policies incepted in month i, the value of claims in the months 

i+1 to 1+10 is 

(Ni  + 0i) CiVi  * INDEX0. 

12 	= calendar month 

INDEX is the proportion of the average amount of claims which actually 

occurs in a given month. It is important that the condition 

12 
INDEXs  = 12 should hold, otherwise the total amount paid out in claims 

1=1  

will be altered. The action of an index is only to affect the time of 

claims occurrence, not the amount. This can thus, for instance, allow for 

such things as an increase in claims during the winter months for motor 

vehciles due to worse road conditions.. 
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In month i a certain total number of claims will occur on all the policies 

then in force and a certain amount of money will be paid out eventually, 

on these claims. 

Two distributions are associated with the settlement of these claims, 

SO and S1 and are handled in a similar way to the delays on the receipt of 

cash, as is shown in Fig 6.2. SO is the delay.between an accident and its 

notification to Head Office (and the computer files) and S1 is the delay 

between notification and settlement of a claim. 

At the end of the accounting year provision is made for claims which have 

been Incurred but not reported (IBNR). That is claims which are known 

on past experience to have occurred but which have not been notified due 

to the delay SO.  Provision is also made for claims outstanding. That is 

claims which are known about but which have not been settled due to the 

delay Si. 

The delay SO is typically 2 or 3 months but S1 can be up to some eight 

years. While the number of claims ynsottled after as long a period as 

this is small, the value of each individual claim is generally large. 

The distribution of delay to settlement differs markedly from class to 

class with, for example theft being settled very quickly and employers 

liability taking a very long time. Where claims involve severe personal 

injuries it may take a long time both for the final effects of the 

injuries to become apparent and for the courts to settle on an amount of 

damages. Since the basis for damages is often taken as the loss in 

earnings, claims increase due to inflation the longer they are left 

unsettled. However in July 1974, it was ruled by the Court of Appeal in 

Young v Percival that future inflation should be ignored. For claims 

involving property, inflation directly affects the costs of reparation 

and replacement.. 
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The shape of the distribution of notification to settlement of accidents 

is markedly different depending on whether it is based on the number of 

claims or the value of claims. The model is based on money and 

distribution S1 is in terms of money settled in each period. This is 

shown in Fig 8.5. 

The total value of claims occurring in December, say, is notified 

in December and the following months under delay SO. Those claims 

which are notified in December are actually settled in December and the 

following months, under delay Si. In Fig 8.5 the total of 'A' for 

January onwards gives the IBM at the year end and the corresponding 

total for 'B' gives the OCR. The program handles claims in this way, 

having vectors for claims occurring, and the ones labelled A and B in 

Fig 8.5, on a monthly basis. Money is transferred from one vector to 

the next according to the delays. 

8.2.5 Inflation  

Inflation is incorporated in the model primarily by specifying rates 

of increase over time for the premiums and average claims amounts. 

However, the effect of inflation on outstanding claims can be simulated, 

That is the problem of under-reserving for claims due to inflation being 

greater than anticipated. This is done by supplying a monthly rate of 

inflation, being the difference between the actual rate, and that by 

implication allowed for in the original setting of the premiums. 

This is then applied to the distribution Si, inflating the proportions 

for each future month by the number of months of inflation, 

The total of distribution S1 will now be more than 1. The program 

allows different rates of inflation to be specified at different 

periods. If a marker is set on the data card then the outstanding 

• claims reserve will also be inflated, month by month, by the same 

amount as the delay Sl. 
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A scenario might be, then, that due to the underestimating of inflation 

the value of claims is increasing at 1 per month on the expected claims 

in a particular year. This is allowed for by, at the start of the year, 

increasing the OCR by 	per month, compounded according to the month 

of actual settlement, and by increasing the delay S1 similarly. At the 

end of the year, if premiums have now caught up with inflation, delay S1 

can be 'deflated' to its original value, but the amount in the OCR is the 

correct amount and it must not be similarly deflated. This process can be 

repeated for different rates of inflation. This does not entirely reflect 

actuality; however it is sufficiently close to enable the magnitude of 

the effect to be seen. 

8.2.6 Commission 

Commission is allowed as a percentage on the written premium. A delay 

in paying commission is incorporated in the same way as the other delays 

and this allows the commission component of the cash flow to be calculated. 

8.2.7 Predebitinq 

As explained in Chapter 4 the Society operates a predebiting system in 

that all policies coming up for renewal are assumed to be renewed, until 

they are known to have lapsed. This means that a strain exists in the 

'accounts due to a liability being allowed for which does not exist. This 

strain can be calculated from the model. A delay distribution is needed 

for the delay in lapsing policies and this operates in the same way as 

the other delays. It has been seen from the society's data that the 

average premium of a policy which is renewed is not the same as for one 

which is not renewed. Thus the average value of a lapsing premium has 

to be supplied to the program. The UPR strain caused by the predebiting 

system is printed in the yearly class summaries. 



UPR 

The UPR is calculated on several definitions, allowing the amount of 

the strains to be compared. Any amount by which the UPR is in excess of 

the amount necessary to cover future claims (and costs) covered by the 

reserves is considered as a strain. The main strain is that expenses 

of 20I.  of premiums only are allowed (by law) to be deducted before 

calculating the UPR, whereas the true expenses rate is usually 

considerably in excess of this figure. 

The strain caused by the predebiting accounting system has already been 

mentioned. 

A small negative strain occurs due to the accounting system not being 

able to take consideration of new policies until they are notified. 

Thus there is no allowance for policies which have been incepted but 

what have not been notified to head office. 

These strains are all given in the printout of the results and are 

shown diagrammatically in Fig 8.6. 

8.2.9 Cash Flow 

The cash flow is calculated on a monthly class by class basis and is 

taken as the difference between cash received (from premiums) and 

cash outflows on commission and claims settled. 

Expenses are not considered directly in this model, but are fed in as 

annual amounts (which could be obtained from the expenses model) which 

are used to produce the net cash flows. 
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8.2.10 Investments  

A single investment model is included. This allows proportions of all 

the assets to earn different rates of interest, reflecting the 

investments and earnings in fixed interest, equities, property and cash. 

A similar facility for borrowing money exists, although this in practice 

should not be needed. 

8.2.11 Non-Pure Premium  

Each month, for each class what is called the surplus is calculated. 

This is the difference between the written premium and the pure premium 

plus commission. That is the amount which is left over to go to expenses, 

free reserves, the strains of technical reserves and profit. The pure 

. premium is calculated without allowing for any inflation what has not 

been included in the rate setting. 

8.3 Conclusion 

The model has been used to look at the effects of inflation on outstanding 

claims, the model having reproduced satisfactorily the figures produced 

from a hand-worked example. The greater power of the computer allows 

many more parameters to be rapidly changed and compared and this should 

enable a greater 'feel' for, and insight to, the problem to be achieved. 

In a manual analysis the time period has inevitably to be a year due to 

the complicated and extended arithmetic which has to be done. The 

monthly basis of the computer model provides much more accurate working 

and allows effects, which are lost in an annual analysis, to be discerned. 

It is hoped, and indeed believed, that the model will provide a useful 

investigative tool for decision making. 



CHAPTER 9 

Future Work  

Inevitably new ideas and approaches to the problem of corporate modelling 

for insurance companies will be developed. JuSt as a company changes to 

reflect the business environment so must the models change to maintain an 

accurate representation of the company. There would appear to be numerous 

areas for further work within the field of planning in insurance. 

a) Refining the methods of data collection. The quality of the 

results from the models is only as good as the data used as a base. 

The company on which the models were based was unable to proVide 

sufficient accurate data and much work has to be done to improve 

statistical collection methods. No doubt with the greater 

involvement of computers this will become easier. It would seem 

that this criticism of inadequate data is general throughout 

the industry. 

b) Foreign business — A substantial amount of business is carried 

on overseas and this could usefully be incorporated. The main 

addition would require the handling of exchange rates and any 

different accounting procedures. 

c) Long term business — A model of, or incorporating, the long term 

business of the society would be useful in completing the planning 

models for a composite insurer. The 1974 Insurance Companies Act 

requires the strict separation of assets belonging to the long 

term business from the other assets. The two types of business 

are substantially different and thus can be run completely 

separately except for consolidation at the highest level of a 

corporate model. 

Other companies.  — Although many companies are marketing similar 

products the financial structure varies considerably, and a 

comparative study of insurance companies could prove useful. 
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o) Other countries - Britain is still the centre of world insurance, 

but naturally the environment for overseas business varies from 

country to country both due to national custom and legislation 

and a study of these could be interesting. 
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ADDENDUM 

a) The graphs in chapter 7, pages 70-85 show what is an unrealistically 

high profit margin, taking into account the very small underwriting 

profit which is normally earned on General Insurance. The large 

proportion of a company's profit is derived from interest earned on 

the reserves. The assumption that this interest earned on policyholders 

'reserves' accrues to the benefit of the company is now challenged 

in many countries. 

b) The claims settlement distribution is becoming available from 

information supplied on the statutory returns and this is open 

to public inspection. 

c) Insurance is fundamentally a stochastic problem and can only to an 

extent be modelled satisfactorily by a deterministic model. 

d) Ratios and measures such as the Outstanding Claims Reserve, the 

Unearned Premium Reserve and the Expenses Ratio which are in standard 

use by the industry are inadequate in describing a dynamic situation. 

The various components which make up the measure or ratio will b 

distorted to varying extents by, for instance, inflation. 

e) A primary purpose of reinsurance is to smooth out fluctuations 

in t1- claims and hence the cash flow. The level of reinsurance is set 

with reference to the overall structure of the portfolio, the 

reserves and the anticipated profitability. 



APPENDIX  E.1 

DATA CODES AND RUNNING 

TEE EXPENSES MODEL  
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1Zunni.nr"  

For each year of the forecast unit costs and volumes or their pro-nertionate 

chances on the previous year have to be sup-Plied for each class of 'business, 

each Service Office and each type of work. Costs have to be assinod to 

all other cost centres either explicitly or ar;ein as proortionate clan es 

on the previous year's values. 

There are two subroutines which are used for readins in the data. Prime  

reads data which will basically remain in force for the duration of the run. 

- Second reads data for each year of the run. 

Within Prime and each call of Second the cards may be in any order, the 

correct use bein;, identified by the use of a code. An optional comment is 

allowed on each card to make individual cards more easily identifiable. 

The general format of the data cards is 

code 	data 	optional comment 

There are default values for most of the variables usually being values for 

which no effect occurs. Values are given in the program listing, or whore 

applicable in the list of codes. 

The data for PRI= and for each call of SECOITD is terminated by a card with 

999 in columns 1 - 3. Additionally, comment cards may be placed after the 

data for Prime and these will be printed out as a heading at the start of 

the results. These comment cards are terminated with a card with an asterisk 

in column 1, which must be present even if there are no comment cards. 

Thus the sequence of data is:- 

Data for PR= run 1 

999 terminator for PRIlf:E 

comment cards 

terminator for comment cards. 

Data for SECO:D - year 1 

999 terminator for =0:17.) 

• 



-109- 
Data for 217.;:l0n - year N

1 

Data ta for 	run 2 

999 terminator for 

comment cards 

terminator for comment cards. 

Data for S=TD - year 1 

Data for P1=2 run T• 

Data for S-ITlO!ID - year 1 

Data for SEC= year 11,„ 

999 terminator for SEC= 

In the first year, policy volumes and unit costs must be supplied to me 

program for each service office using; the appropriate codes. Two - te7ories 

of overheads are also allowed for at each service office. In subsequent 

years the new volumes have to be surplied and these can be either as 
• 

proportionate changes on the volumes for the erevious year, or new absolute 

values. The same thing applies to the unit costs. If either proportionate 

changes or absolute values are used a complete set must be supplied for 

all service offices, each class and each type of work. This is shown in the 

example in Appendix E.3. A sample coding sheet is supplied to aid the user 

for this in Fig 	Two of these sheets are needed for each service office 

for each year of the run - one for volumes and one for costs. The correct 

code is filled in the first column de-nendins.  on whether absolute values or 

proportionate changes are being supplied. The number of the service office 

is the next value followed by the number of the class of business. The 
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five data values are completed net, and the whole line of numbers is 

punched onto the data card, with blanks as delimiters. The overheads (for 

the unit cost data sheet) are filled in at the bottom; code 44 and 46 for 

proportionate changes over the previous year and 45 and 47 for absolute 

values. 

Any Head Office costs which are considered to be dependent on policy volumes 

can be treated as another service office in exactly the same way, if it 

deals with specific volumes of business. If a Head Office department costs 

depend on the total society volumes then the unit Costs are entered (without 

volumes) after the highest number of service office and the number of these 

departments entered on card code 39. These are known as 'pseudo-service 

offices' and the costs will be calculated on total volumes. 

The other costs, not being dependent on volumes, have to be sun-2119d to the 

nodes of the tree structure using the data sheet in Fig E.l.2. All absolute 

costs must be assigned to a terminal node (i.e. one not with a label zero) 

although proportionate changes may be assigned to any node. Thus if all 

costs under a certain 2nd level node are to be changed by the same amount, 

this factor may he fed in once at the corresponding 2nd level node using 

the correct code. The updated values at tha nodes will be preserved as 

the starting values for the following year although nodes can be added, 

deleted or changed in any year. A single card will consist of the code, 

three integers identifying the node and the (decimal) value. Names 

identifying cost centres representing the first or second level nodes can 

be supplied using either the built-in names (seen from the listing) or by 

entering them in Prime. The maximum number of cost centres in the tree 

structure and the number of service offices is limited by the size of the 

arreys used. till can be easily increased. As the rieogrem is listed the 

maximum number of service offices (plus pseudo service offices) is 20 and 

the nilmi,e-o of classes of business is 15. In the tree structure costs, the 
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maximum number of first level nodes is 15, for each of these there can be 

up to 10 second level nodes and from each of these up to 4 terminal nodes. 

The data for Prime can be set up using the data sheet in Fig E.1.3. 

Results are produced of costs at each cost centre together. with sub—totals. 

At the service offices costs are produced for each class for each tyre of 

work. Summaries are produced of the total costs for each class of 11,siness 

and for each service office as can be seen in the example in Appendix .3. 
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urf 1100E2 	 

DATA  CODE 

rrist- 	ft projection 

L *Rivet c9t-I   ijear, oJ- pTieclion 

Number 01- 4curSe am 

1 

z  
5—  

if- thitiaiula, 	to Gtr b2 paikci 
1 oftiovise. 

flew names for cost tree. 

Stet of 5e.rwce, ace. (s. CL) and 
pseido- service OSSICe names 

f3s519n names to nodes  

r.1.3 Inifia• I Val-ti.. 	gpcn_ro ticeA 



Dala for l'rime 

I,J,K indicate integer values, CP indicates 5 decimal numbers 

default value or format 	comment (Imo)  

1 	1973 	base year for the forecasting 

of the model. 

2 	1 	number of years of forecast. 

5 	 1 	 number of runs. 

10 	1 	= 1 data is printed out at the 

end of the program as it 

appears in the deck 

0 printing sunnressed. 

11 	I HA ti, (I) 	This is used to define the names 

which can be associated wi th nodes 

in the tree structure of non—

service office costs. 

complete list of the names which 

are nreset is given in the ldstin 

and this code allows names to 

be changed or new names included. 

I has a maximum value of 100. 

m=".1 is an alphanumeric stninr 

of up to 16 characters starting 

in column 20 of the card. 

12 	I,J 	This points to locations in the 

array rA=. I is the element 
which is the start of the service 

office names. J is the element 

which is the start of the pseudo 

service office names. 

Code 



Code 

 

defoult value or format 	commnt (use) 

     

     

15 	I.J1K 	This in used for assignin names 

to their corresponding position 

in the tree structure of non--

service office costs. A list 

of preset assignations is given 

in the program listing. 

J,K is the node which will be 

called NA.T.:2, (1). Should no 

assignment be specified either 

in the program or in the data 

then the title 	:=1  will 

appear at invocation. 

999 	 The data for Prime is te=inated 

by 999 on a card. 

Additional comment cards may now be added and these will be 

.printed out as a title at the start of the results. 

A card with an asterisk in column I terminates the co=nt 

cards, but roust he present even if no comment cards are presen. 

Data  for Second  

Code 	default or format 	 comment 

20 	0 	If equal to 1 the volumes of 

policies at each service office 

by class and tare will be printsd 

out. If equal to 0 this is 

suppressed. 

26 	J15F 	This reads in the total society 

volumes for each tyre (1 — 5) of 

work for clans J. 
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Code 	defnult or format 	comment. 

27 	I,J,5F 	This reads in the proportion of 

the total society volumes to be 

assigned to each service office I, 

for each class of business J. The 

5 fields are the types of worl:. 

28 	1,4F 	This reads in the proportion of 

the total society volumes to be 

assigned to each service office I. 

The 4 fields are for the classes 

of business. It assumes the same 

proportions of the total for each 

type of work at a given service 

office and class of business. 

29 	I, J, iF 	Vollmes of new policies, 7,newals  

lapses and cancellations at office 

I for class J. These will be 

used to calculate the proporticns 

of the society total volumes 

for each tyre of wo1-1:. 

30 	I,J,K,1F 	This assigns the particular 

value F to the node B (I,J10 

of the tree of non—service office 

costs. The corresponding value 

of PAC is reset to 1. F is in 

C'000's. 

31 	I,J,K 	This deletes the node B (I,J,K) 

from the tree of non—service 

office costs (resets it to zero). 

The corresponding value of 	is 

reset to 1. 



Code 	default or format 	comrlent  

32 	 I,J 	 Deletes all the nodes below the 

node B (1,7,0) (resets them to zero 

and resets all the corresnonding 

values of FAO to 1. 

35 	I,J,K,1F 	Assigns a value to the node 

FAG (I,J,R) of the tree of 

inflation factors associated 

with the tree B, of non—service 

office costs. 

39 	NCLASS NOFF NEXT 	This reads the number of classes 

I, 	J, 	K 	of business, and the number of 

true service offices. The 

final value is the number of 

pseudo service office:. That is 

head office costs which are to be 

considered as de7)endent on total 

society policy volns in the way 

that service offices are o:1 their 

volumes. 

40 	I,J,5F 	Similar in style to card 41 it is 

for inputting the factors by 

which this year's volumes are 

increased over last year's, for 

office I and class J. The 5 

fields are the different tyres of 

work. 

41 	I,J,5F 	These are the actual volumes of 

policies for office I arZ, class J. 

The 5 fields are the differerit 

typos of work, new policies, 

renewals, 	alter-Itions 

and cancellations and lapses. 
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Code 	default or fnr7at 	comelmt  

42 	I,J,5F 	Similar in style to card 41, it 

is for inputtin the unit costs 

of each type of policy for service 

office I and class J. The 5 

fields are the different ty-ses 

of work. 

For pseudo service offices the 

values of I should follow 

consecutively after the hiTtec't 

value of I for a service office. 

Similar in style to card 41, it is 

for inputting the factors by which 

this year's unit cost are increased 

over last years, for office I and 

class J. The 5 fields are the 

different types of work. 

The cmount by which the o-,ierheads 

of the first category at service 

office I are increased over 

those for the Previous year. 

The actual amount of overheads of 

the first category at service 

office I, in 1,1 000's. 

The amount by which the overheads 

of the second category at 

service office I are increased 

over those for the previous year. 

The actual amount of overheads 

of the second category at 

service office 1, in C'000',:. 

The data for second is terminated 

by 999 on a card in colu7nns 1 — 3. 

43 I,J,1.0,1.0,1.0,1.0,1.0 

44 1,1.0 

45 I,1F 

46 1,1.0 

47 
I IF 

992 
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APPENDIX  E. 

VARIABLES  AND T E D I R USE  

EXPENSES MODEL 
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Variables and their Uso  

Expenses Model  

Variable 	Description 	 Dimension  

AMALT 	Total costs of handling alterations by 	(20) 

service .office. 

AMCALP 	Total costs of handling cancellations and 	(20) 

lapses by service office. 

AMCL 	Total costs of handling claims by service 	(20) 

office. 

MU/ 	Total costs of handling new policies by 	(20) 

service office. 

AI= 	Total costs of handling renewals by 	(20) 

service office. 

AETOT 	Total costs of handling all type of work 	(20) 

by service office. 

B 	The tree of non—service office type costs. 	(0:15,0:10,0:4) 

The structure is shown in Fig 6.1. 

BASEYR 	The first year that the results are proauced 

for e.g. 1974. 

BIANYET 	A mask used to identify the end of the 

comment cards. 

CARD 	Buffer for reading in data. 

CLACOST 	The total variable costs by office/class of 	(20,30) 

business. 

CO 	The unit cost of handling policies, matching 	(30,15,5) 

matrices V and CCF\C. office/class/type, 

CODE 	Data code. 

COFiC 	The amount by which each element of the unit 	(70,15,5) 

cost matrix CC, canges from the previous 

vnar. office/class/t:. 



Variable Descrirtion 	 Dimension 
  

FAC 	The tree associated with B. lacb node of B 	(0:15,0:10,0:4) 

is chancxd from the value of the previous year 

by the factor in the corresponding, element 

of FAO. 

FLAG 	Indicates how the nolicy volumes have been 

produced for the current year. 

=0 if actual volumes are read in by 

office/class/type. 

=1 if the society volumes by type/ 

class are to be apportioned to 

individual offices by 'SPLIT'. 

=2 if the society volumes by typo and 

class are to be apportioned to 

individual offices by 'SPLIT', but 

by assuming that the same proportions 

of the society total for each tyne of 

work hold for each office and class . 

=3 the voluTles of new Policies, renewals, 

lances and cancellations have been fed in 

by office and class. This enables the 

proportions of new policies, renewals anl 

cancellations 	lapses to be calculated 

directly. The proportion of claims and 

alterations is taken to be the number of 

in force Policies, i.e. 

new renewals - lapses - cancellations 
2 

FTOT 	Total non-service office variable costs. 

7,TOT 	Total service office v="_rialle costs. 

I 	Indicates whether a section of the tree 	(0:15,0:10) 

structure B is used or not. 

=0 if node is used 

=1 if node not used. 
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Var5ablo 
	

Descrintion 	 Dimension  

INDEX 	Assigns elements of array NA': to a location 	(0:15,0:10) 

at the first or second level of the tree 

structure B. 

NANE 	An array of names which arc associated with 	(0:100) 

various.parts of the final printout. Each 

element is a 16 character string. 

NB1 	A pointer to a location in HATE where the 

names of the service offices start and follow 

consecutively. 

NB2 	A pointer to a location in NAEE where the names 

of the pseudo service offices start and follow 

consecutively. 

HCLA3S 	The number of classes of business. 

NEXT 	The number of pseudo service offices, that 

is head office costs Which are to be treated 

as dependent upon the total society volumes 

in the Gam:: way as service office oasts. 

NOP? 	The number of service offices. 

OVE2PAC 1 	The amount by which the first category of 	(20) 

overheads at each service office is 

increased over the previous year. 

OVERPAC 2 	The amount by which the second category 	(20) 

of overheads at each service office is 

increased over the nrevious year. 

WERE 1 	The actual amount of the first category of 	(20) 

overheads at each service office. 

OVERH 2 	The actual amount of the second•category of 	(20) 

overheads at each service office. 

OVERTAT 	Total pseu:io—service office overhead costs. 

OVERTOT 	Total service office overhead- costs. 

RUNS 	The total ni)mber of times the program is to be 

run. 



Variable  

S 

SOCVOL 

SPLIT 

SPLTGEN 

TEST 

TEM 

V 

VFAC 

VOLP 

YEARS 
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Description 	 Dimension 

The total costs of handling; policies by 	(30,15,5) 

office/class/type. 

The volumes of business for the whole society (5,4) 

tyPe/class. 

Matrix for assigning the total society volumes (15,5,4) 

from SOOVOL to the appropriate service offices. 

The data is in the form of proPortions of the 

total. Thus for each class and type the total 

value of SPLIT over all service offices should 

be 1. office/type/class. 

The pronortions of total society volumes split (15,4) 

by office/class. This assumes the same 

proportions for all types of work. 

If TEST = 0 then the data will be printed at 

the end of the run exactly as it art ears in 

the deck. 

1 this print out is suppressed 

A counter for the current run. 

The actual policy volumes by office/class/ 	(30,15,5) 

type. 

The amount by which the current year's policy (30,15,5) 

volumes in matrix V are changed over the 

previous year. office/class/type. 

1 if the policy volumes are to be printed 

by office, class and type. 

= 0 if the policy volumes are not to be printed. 

The number of years results are to be produced for. 
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APPENDIX LJ. 7  

EXAMPLE DATA AND •RESU.LTS  

EXPENSES NODEL 



2 3 
10 1 
11 91 
12 45 71 
15 91 2 0 
999 
DEMONSTRATION DATA 

EXAMPLE NAME 

THESIS 

NO. YEARS OF FORECAST 
SUPPRESS PRINT OF DATA 
CHANGE A NAME IN ARRAY NAME 
BASE VALUES IN ARRAY NAME FOR S. O. NAMES 
ASSIGN NAME%91< TO NODE :2,0< 
TERMINATOR FOR PRIME 

i., 	 TERMINATOR FOR COMMENT CARDS 
20 1 	 PRINT POLICY VOLUMES BY OFFICE 
30 1 2 1 11. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 1 2 2 21. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 1 2 3 16. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 1 2 4 23. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 1 3 1 10. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 2 1 1 271. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 1 1 174. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 2 1 76. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 2 2 45. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 2 3 14. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 3 1 141. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 3 2 27. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 3 3 56. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 4 1 34. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 4 2 75. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
30 10 4 3 2. 	 TREE STRUCTURE COSTS I,J,K,VALUE 
39 4 1 0 	 NO, CLASSES NO, S.O. 	NO. PSEUDO-S. O. 
41 1 1 13245 136452 10324 15374 45621 POLICY VOLUMES BY---- 
41 1 2 13245 45327 54325 745621 64573 OFFICE/CLASS/NEW/RENEUAL/CLAIMS/ 	 
41 .1 3 245 45213 45127 198765 45123 	ALTERATIONS/CANCELLATIONS AND LAPSES 
41 1 4 13574 131211 7546 132139 139481 
42 1 1 1.5 2.1 0.7 6.0 6.6 	UNIT COSTS BY 	 
42 1 2 3.2 2.6 0.4 3.9 3.9 	OFFICE/CLASS/NEW/RENEWAI/CLAIMS/ 	 
42 1 3 2.2 3.1'0.9 5.2 3.9 	ALTERATIONS/CANCELLATIONS AND LAPSES 
42 1 4 5.7 3.6 2.1 5.7 9.1 
45 1 56. 	 FIRST CATEGORY OF OVERHEADS 
47 1 73. 	 SECOND CATEGORY OF OVERHEADS 
999 	 TERMINATOR FOR SECOND 	YEAR 1 
40 1 1 .9 .95 .99 1. 1.1 	VOLUME FACTORS 
40 1 2 .9 .95 .99 1. 1.1 	VOLUME FACTORS 
40 1 3 .9 .95 .99 1. 1.1 	VOLUME FACTORS 
40 1 4 .9 .95 .99 1. 1.1 	VOLUME FACTORS 
43 1 1 1.3 1.3 1.3 1.3 1.3 	OMIT COST FACTOR 
43 1 2 1.3 1.3 1.3 1.3 1.3 	UNIT COST FACTOR 
43 1 3 1.3 1.3 1.3 1.3 1.3 	UNIT COST FACTOR 
43 1 4 1.3 1.3 1.3 1.3 1.3 	UNIT COST FACTOR 
44 1 1.25 	 OVERHEAD FACTOR 
46 1 1.3 	 OVERHEAD FACYOR 
999 	 TERMINATOR DOR SECOND YEAR 2 
999 	 TERMINATOR DOR SECOND YEAR 3 

EXAMPLE DATA FOR EXPENSES MODEL 
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,CLUMES OF POLICIES EY OFFICE 

CLHSS 
OFFICE 	1 	LONDON NORTH 

1 2 3 	4 5 6 8 9 10 

4E14 	13245.0 17245.0 245.0 	13574.0 
;:ENEUALS 	176452.0 45327.0 45213.0 	131211.0 

10-324.0 54325.0 45127.0 	7546.0 
15374.0 745621.0 198765.0 	172139.0 
45621.0 64573.0 

 	. 
45123.0 	139421.0 

_ 

70T;:iL 	SOCIETY 	VOLUMES 
* 	* 	* * 	4, * 4. 	* 

OFFICE 	C. 

CLHSS 

1 2 
, ..: 	4 c „, 7 8 9 10 

;EU 	1'7245.0 17245.0 245 	i 	17574 	0 
....ENEYAIS 	136452.0 45327.0 45213 	0 	131211.0 
:LA.III1S 	10724.0 54325.0 45127.0 	7546.0 
1LTEFHTI0NS 	1374.0 745621.0 198765.0 	132179.0 
f4NOS-0-LHPS 	45621.0 fL4577.0 45123.0 - 	1::;942;.0 

r 
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APPENDIX E.4  

LISTING  OF THE 

EXPENSES MODEL 



' 	O 	P L 1 : 	P R 0 C 	0 P T 1 0 N S 	( M A .1!.; ) ; .. 
,.. 	1 0 PRIME; PROCEDURE: 
— --, 	2 	0 

4 	.7 	O ,_ 
8 L A N I‘'', E T 	C H A F.' ( 1 l., 	r. F: i: 	( s.''. A F.! D ) ; 

, 	2 	0 	DCL( FLAG, TrEI,F 	' '. 	1(0 :15,0:10) IN r ,  r x ( c : 15,0; 10), NE1,182) 

, f A, 	- 	 — D 1.-. C L. A F: A T 1 0 N 0 	, 
DeL 	( 01.1ERI-41( 20 ),0VC-TRH2( 20 ),0k,'EF-!ECI( 20), if-.;.,'ERFr:2( 20),SOCt..1 0L(5, 4), 
!.-3 F' L. I 	T f 	": 	5 , 	5 	. 4 	.;, 	, ''..:: P '. 	7 T.: r 	'. 	1 5 , 	4 	) 	„ 	k.: ( 	'...:: ri? . 1 	F., 	. 	5 	) , 	f-..; (.. 	7 0 , 	1 5 .. 	5 ) , 	V F A C ( 	3 Cs , 	1 5 , 5 	;.•.! , 
P.; f. 	0 	: 	1 	5 	: 	'..; 	: 	I 	(.! !.; 	; - 	' 	.. 	' 	'..; 	,. 	;.) 	; '1 	5 	, 	0 	• 	1 	0 	.; 	0 	: 	4 	., 
C 0 k 	3 0 	.. 	1 	!:. 	• 	7., 	. . 	L.- 	.] ':: 	'-+ ' 	: 	-.• 	'..: 	.. 	' 	5 	i 	5 	'.1 	.:‘ 	C': 	..; 	11 	F L 	(.; 	;•! T 	E.: 	:',', 	T E R ;.--1 A 	L 	; 

F.,  C L 	i'.; A i-, !-., 	!... '-; 	L; 	.., :-..,:..' 	, - 	!:-.-:, lj 	C H A R ( 	1 	6 	) 	D E r. i. 	c A R D 	) 	P 0 S I T I 0 I.-4 	( 	2 C; 	) , 

1.1 RCE LISTING 

S TMT LEV NT 

1-: .: N 	F I :.: E. 0 ( 1 5 ) 	i..: ... 	L, ,r: :i A I_ •; 
• 0 	2 	0 	D C.; L. ii A H E ( 0 ! 1 0 0 ) C H.,•1. ;;: <1 1 6 ) 	E X T E R N i"- L ; 

---, 

	

i 	(.. 	0 	D C I. ( 1 1 , I 2 , I 7 .. 1 4 , I 5 , I 6 , I 7 , I 8 , 1 9 ) 8 1 II I 1 .1-:: E E'', 	, L A '8 r. 7 0 ) ' I. A 8 E L : 

	

;II 	2 .-_, 	0 	D C L C !: D E B 1 H F I '.,-'. E D ( 1 5 ) , E; (i ;3 E Y R 8 .: 1'1 F: I X E D EXTERNAL;        	
1 _.a. \is!  

/ ;4, 	RESET I-14 .1.RICES "TO NCH ACTIVE VALUES    ,„., ,. 	 _., 
r 

0 DO 17.1 TO 4; 

	

10 	2 	1 	00 1 = . T 0 15/ 
1l SP LT F. N. f: I 8 I '7 =  
1 2  D0 	1; ■;.; 	I 	T0 	; 
1 !Sf-'LIT(.i8,16,17).0 
l4 2 3 END/ 
15 2 2 E ; 

	

16 	2 1 D0 1 	1 T0 5/ 

	

17 	2 	2 	SOCVOL( 1'6,17) 0 . ; 
1S 2 2 E ; 

	

19 	2 	1 	E 	; 

D
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, r
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r•.)
 

2 U 	, e 
4.  .--, i 

1 .-., -", 	..: 
4. 	 4.... ...., .; 	9 ,  
24 	:-....) 
..^. C7 	.1 a. 	a. 

7 a_ 	
,...-,; 	4... " i  ,, -, 	,.., 
4. I 	e. 

4- ?, 	t"- 

...' ct 	.-1 4 

3 ;  ; 	2 
7 i:. 	7 .... 	.:. 
7 
': '''' 	L ..-., ,:i ..".■ 	, 

.....'. A 	2 - ,.-.. ..-, 
7 i '..; 	') ..., 

. 1 ^Y , 
... 

l6=O TU 1 5 ; 
D 	1 7 = 0 T0 1 0 ; 
!.) E: 	i0 4 

C I6. I/, 	1 . 
( I 6 , I 7 , 	8 ) 0 . ; 

END/  
INDEX( 16, 17)=0; 
I ( I 6 , 1 7 ) = 0 ; 
E N ; 
E D ; 
DO l4=1 T0 1 5 ; 

0U I 3 t: 1 TU 7 0 ; 
( I 3 , I 4 .. I )=O . ; 
( 	, 1 4 ; 	= 0 . 

V ( I 3 	4 	= 	; 
V e. I 3 	I4, 	0 . ; 
V s: I 3 , 	4 , 5 	. ; 
Y1.  A ( 	4 	)=1 . ; 
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STMT LEV NT 

183 	2 	0 	NAME( BI )=' MOTOR' ; 
184 	2 	0 	NAME( 82 )=' PROP PRIVATE'/ 
1E:5 	2 	U 	NAME( 83 )= PROP . COMME 	; 
186 	

• 	

0 	NI4ME.( E!,•4 )=" MISr:. ACCIDENT'; 
187 	2 	0 	NAME:( 90 )=' SALES OFF ICES' ; 
188 	.2 	0 	NAME( 100)= 

	 1 

1 8 ?  
• 1 90  
191 

2 0 BASEYR=1973; 
2 0 YEARS=I 
2 0 TEST=1; 

READ NEXT DATA CARD 
192 2 0 L1; 

CET FILE( SYSIN ) EDIT(CARD) CARD ) (A( 80)); 
193 	2 0 IF TEST=0 THEN GOTO L2; 
	 PRINT DATA ONTO FILE DUM 

194 • 0 	PUT FILE( DUM ) EDIT( CARD) ( SKIP: COLUMN( 10 ), A( SO)); 
195 2 0 L2/ 

GET STRING( CARD ) LIST( CODE); 
. 	 TEST DATA FOR TERMINATOR 	 

196 	2 0 IF C0DE=999 THEN GC:TO L999; 
197 	2 2 	0 	GOTO L.;--12( CODE); 

• 198 	2 	0 	LAB( 1 )i GET STRING( CARD) LIST(Cf.:IDE: 2ASEYR);. 
199 	2 , 	0 	 G 0 T 0 L1 ; 
200 	' , 	0 	LAB( 2 ): 	GET :i.',TRIfir:( CARD ) L IST( CODE, YEARS); 
201 	2 , 	0 	 GOTO L 1 ; 
202 	2 	C: 	LAB( 5 ): GET STRING(CARD) 	 TiLS( CARD, RUN!.-::); 

2 	0 	 G 0 TO Li .; 
-, 	U 	LAB( 10): GET STP.ING( CARD ) L IST( CODE: TEST ); - e.u-t  

205 	2 	0 	 G 0 T 0 . L 1 ; 

	

0 	LAB( 11 ) : GET STRING( CARD.) L IST( CODE :17 ); , 
207 	2 	0 	t.-iAME( I7 )=SUB;  
208 	2 	0 	 GC:TO L1 ; 

• 209 	2 2 	0 	LAB( 12): 	GET STRING(CARD) LIST( CODE, NS 1, NB2 ); 

	

-"if)- 0 	 GOTO L1 ; 
211 	2 2 	0 	LA( 15 ) : GET STRING( GARD ) L IST( CODE ., Ie.. I E.,, 17 ); 
212 	2 -, 

	

 0 	IN0EX(I6,17)=I0; 
213 	2 0 	 G OTU L1/ ._ , 
214 2 0 L999: 

,:•.*, 	 H T.. A r) 1 I : C 	 ..' 
PUT FILE (SYSPRINT) EDIT('HEA0ING')':,KiP(2),COLUMN(10):A); 

215 	2 	0 	L11: 
GET F ILE( SYS: IN ) EDIT ( CAP. D ..: (,. o ( :i,: o ) ) ; 
/*  	 TEST FOR END OF HEADING 	 */ 

21 6 	2 0 	IF BLANKET='*' THEN 00TO L10; 
217 	0 	PUT FILE( SYZ;PRINT i EDIT (CARD) ( SKI F': COLUMN( 10 ),./.4( EU )); .. C. .. . 	,.. 	0 	C070 L 1 I ; 
2 1 	- :. 	0 	Li, 0 : 	PVT 	F I I„ F ( '.'; y .-:; F:' R I M .1-  ') 	E Tf.; 'S -7 ( ' E 'r : 1, 	0r 	I-1 E A D I N G ' *:, ( c.:; K I P .■ COL U M N ( 10 ) , A ) ; 

	

ti 	t . !i• 	k -  f : i' Y 	) 



SIM-  

221 

223 

— 
22 5  

441 

228 
f'29 

230 

i31 

232 

.,-,-,-, 4...".:,  
434 

235 
•e....t.7, 

277 

23C 

— 

LEV 

•.? 

1 

2 
2 

2 

2 
2 

2 

• 2 

2 

2 
2 

. 	2 
,.. 2 

2 

d 

NT 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

PUT 	EDIT 	('NUMBER 	OF 	YEARS 	OF 	FORECAST 	IS',YEARS,'BASEYEAR 	IS';BASEYR) 
(SKIP,A,P.4),H(10),A;F(6)); 
RETURN; 
END 	PRIME; 

SECOND: 	PROCEDURE; 
DECIARATIONS 	 */. 

DCL 	(TEMP,TEMP1,TEMP2,TEMP3,TEMP4) 	PIN 	FLOAT; 
DCL 	(NS1,HO2,FLAG,TEST,RUNS,I(0:15,0:10);INDEX(0:15 , 0:1 0 );HOLASS , NOFF ,  
NEXT,VOLP) 	FIXED(15) 	EXTERNAL; 
OCL 	COVERH1(20),0VERH2(20),OVERFC1(20) , OVERFC2(20) , SOCVOL(5; 4 ) ,  
8(0:15,0:10,0:4),FAC(0:15;0:10 , 0:4) ,  
SPLIT(15,5,4),SPLTEN(15,4,V , 15 , 5);S(30 , 15 , 5) , VFAC( 30,15,5),  
CO(30.15,5),C0FAC(3'0,15, 5 )) 	PIN 	FLOAT 	EXTERNAL; 
OCL 	CARD 	CHAR(80),LA8k..50) 	LA8EL,NAME(0:100) 	CHAR(16) 	EXTERNAL; 
DCL 	(I4,I5,I6,I7;IC;C0DE) 	BIN 	FIXED: 

FLAG=0; 
.;* 	  READ 	NEXT 	Di:TA 	CARD 	 */ 
L1: 

. 

GET 	FILE( SYSIN ) 	EDI T(CARD ) 	(14( ec,  ) ); 
IF 	TEST=0 	THEN 	GOTO 	1_2; 
,,,,. 	  PRINT 	DATA 	01..ri0 	FILE 	DUX 	 * / 
PUT 	F ILE( DUN ) 	EDIT ( CARD ) 	f.SKIP,COLUtIti(10), A ( 80) ); 
L2:  
GET 	STRING(CARD) 	LIST(COOE); 
	 TEST 	DATA 	FOR 	TERMINATOR 	 */ 

IF 	CODE=999 	THEN 	GOTO 	L999; 	. 
GOTO 	Li.:iB ( CODE); 

„.  	 -*,' ,,i. 
LAP.20 -;.' 
GET 	STRING(CARL) 	LIST(CODE,VOLF::; 

GOT° 	1..1 
-.77,:, 2 0 IAB(26): 

GET 	STFING(CARD) 	LIST:CO0E;I6,S8CVOL(1,I6),SOCV0L(2 , 16) , COCVOL( 3, 1 6 ) ,  
SOCVOL(4,[6),SOCVnt(6)); 

24O 2 --.,  0 COTS 	Li; 
241 2 0 IAB(27); 

GET 	STRING(CARD) 	LIST(CO0E,I4 , I:',SPLI1M-1,17SPLIT(I6)2, 1. 7) ,  
SPLIT(1.6,3,I7),SPLIT(I6,4;17) , SPLIM:I6 , 5 , 17)); 

242 2 0 FLAG=1; 
243 2 0 . 	 COTO 	Li; 
2,,,:', 2 0 LWf3(2C: 

 

{FT 	•i'TFIHC;(CARI) 	LIP,T ,:.CODE,IC;S';'LTO.I(-1),SPLTfl:EN(I2) ,  
,:1 -',• - -.H,' 	7 i', 	--; ) . ::: P I 	7 ," 	': ;: 	.:. 	4 ) 



STMT LEV NT 

• 245 2 0 FLAG=2; 
246 	2 0 	 GOTO L1; 
4  •-• A 7, 	2 	0 	LAB( 29) ; n i 

• CET STRING(CARD ). LIST( CODE: .16.17,SPLI T( 16,1, I7),SPLIT( 16,2,17), 
SPLIT--  I6,3,17 ), SPLI T( 16,4,17 ) ); 

248 	2 	0 	F L. A G = 3; 
249 	2 0 	 GOTO L1; 
250 	2 0 	! AB( 3C1); 	 • 

CIET STRING(CARD) LIST( CODE, I6 ,.17 , I!:-!., ,..73( 1. 6,17,18 ) ); 
.-., 7 .! 	..i 
c.. .., 4 	 0 	I< 16.. i7 )=1 ; 

.. ,:::...,..,:, 	2 	0 	FAN 16.. 17.. 18 )=1 .; 
253 	2 0 	 G0i0 L1; 
254 2 0 LAB(31): 

GET STRING(CARD ) LIST( CODE, 16,17, IS ); 
255 	2 	0 	B( 16,17 , I 8 )=0. ; 
.-,..- .J ,:., 	2 	0 	FAO( 16,17,18).1 . . 
257 	2 0 	 GO'TO Ll; 
2.0 	2 	0 	LAB( 32); 

GET STRING<CARD ) LIST( CODE, IG, 17 ); 
,.-t-, 	2 0 DO IE:=1 TO 4; 
260- 	2 :_ 	1 	Be, 1 6 .. 17,18)=0. ; 

, 	1 	FAN ie. ) 1 7 , 18 )=1. ; ... 
4 1::. 4 	2 	1 	Etlf).; 
2;:',3 	2 ,.. 	0 	I( 16_, 1.7).0; 
.r.: ,:.•.- 	:. -, 0 	 00 -10 Li; 
263 	2 	0 	LAB( 35); 

GET STRING(CAPD) LIST(CODF., /6, 17 , IC,FAC.( I6',17,18)); 
.7.  4 6 	2 4 	0 	 00 TO L1/ 
-,.: 7 4 k., I 	2 	0 	LAB( 39)/ 

0ET STRING(CARD) LIST( CODE, NfT:LASS ,  NOFF, NEXT); 
26O 	2 	0 	 06T0 Li ; 
269 	2 	0 	LAB( 40); 

SET STRING(CARD) LIST!. CODE:, 14,13 ,VFAO(14,I3,1 ), YFAC( 14,13,2 ), VFAC(14,13,3)„ VAFC 
)3 ),\IFAO( 14,13,4),\IFAC( 14)13,5 )); 

270 	2 e. 	0 	 00T0 Li ; 
271 	2 	n 	LAB( 41): 

GET STRING( CARD ) LIST< CODE, 14.. 13,V( 14,13,1 ), \I(14, I 3,2 ), V( I4 , I3,3),V( 14,13, 4 ), 
1,3,4 ),`,I( 14,13,5 ));  , 272  	4 0 	 GOTO Li; 

273 	2 0 LAE 42); 
GET STRING(CARD) LIST( CODE; 14,13 ,C0( I 4,13,1 ), CO( '4,13,2 ), CO( 14, 13 .• '3 ), CO( 14; I3,4 
( I 4, 13,4):C0(14,13,5 )); 

r., 	 0 	 001.0 L1/ 
( 	 0 	LAB( 43): 

CET STRING( CARD ) LIST( CODE, 14,13 , ['Or:A 	14,13,1 ),00FAC< 14,13,2), 
COFAC( 14,17,3 ), COT:AC(14,13,4 ), COF 4 ;:.( 14, 13,5)); 

276 	2 	0 	 0070 L.1 ; 
277 	2 	0 	LAB( 4.4): 

GET STRING( CARD ) 	 COD !.7. 14 • 9 Et 	1( 1 4 ) ) ; 
278 	2 0 	 COTO L1/ 



STMT LEV NT 

279 	2 	0 	LAS( 475): 
GET STP.ING( CARD ) LIST( CODE, 14 „ OVERH1( 14 ) ); 

280 0 	OVERH1( 14 )=OVERH1( 14 )*1000. ; 
281 	2 	0 	 GOTO LI ; 

2 	0 	LAB( 4f; ) ; 
GET STR1NG(CARD ) LIST( CCDF, 14 OVERF.C2( 14 )); 

2O3 	2 0 	 G0TO Li; 
284 	2 	0 	LAB( 47); 

GET STRING(CARD) CARD ) LIST( CODE, 14, OVER1I2( 14)); 
285 0 OVERH2(14)=OVERH2(.14)*1000.; 
206 	2 0 	 GOTO Ll; 
287 2 0 L999 

	 CHECK FOR VALID VALUES OF SPLIT 	  
IF FLAG NE 1 THEN GOTO L12; 
00 i7.1 TO 5; 

239 	2 1 DO I8=1 TO NCLHSS; 
TEMP=0. 

201 	2 2 00 16-1 TO HOFF; 
';'92 	2 	3 	TEI1P.TFMP+SPLIT( 1G, I7, 	); 
293 	2 3 END; • 
294 	2 2 IF ABS( 	 ) LT 0.01 THEN OOTC; L13; 
295 	2 	2 	PUT Err 	DATA FOR APPORTIONMENT *OF VOLUMES FOR CLASS' , 18 	AND TYPE' )17, 

7 7 	1 S I 0 	;"CT 	T :r,-.1 	 TEMP) 
( Si< 	 , A F ( 4 ) , (4, F(7,3) ) ; 

29e 2 2 L131 
END/ 

297 2 1 END; 

SE.11EF,:PTP ELEMENTS OF MATRIX SPLIT 
298 2 0 L12: 

.-,7.,.:1 	
IF FLAG NE 2 THE!--1 GOTO L14; 

,__. _ 	2 	0 	DO 16=1 TO 11C L P 3 S ; 
300 	2 	1 	TEMP=0. ; 
301 	2  1 DC l7=1 T0 HUFF; 
3U2 	2 	2 4 	TEMP=TEMP+SPLIGEN( 17 , 16); 
30:3 2 2 .1  END: 
.304 	, 	i .L 	IF ABS( TEMP-1. ::,' LT 0.01 THEN 	 810 L20: 
305 	•,.., 	1 	PUT EDIT( ' DA.TA FOR P.PPORTIO•XENT OF VOLUMES USING SPLIGEN AT CLASS', 

I6,' OFFICE ', IT, ' TOTAL IS ' , TEMP ) 
(SKIP, 14,F( 4),A, F( 4), A : F( 7,3 )); 

706 	2 	1 	L20: 	. 
EH 0 ; 

7,07 	, c. U DO 16=1 TO NOLAS; 
308 	2 1 DC 18=1 TO NCFF; 
300 	2 2 , DO 17=1 T0 5; 
.31(3 	2 '') 	7 	SPLI T(18, 17, 16 )=.SPLTGEH( 18: li: ; 
3 1 l 2 3 END; 

2 2 END; 
7 - 3 1 	END; 

0 	1.14; 
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7W7 

394 	1 

395 	1 

rc
) I%

)  

STMT LEV NT 

7:8R 	1 	3 	PUT EDIT(' 	 J ) 

( SKIP ,COLUMN( 25 ), A); 
3 e 9 	1 PUT EDIT( NAME( INDEX( 16,0)), B( 1G, 0,0)) 

( SKIP , X( 2 ),A( 16 ),COLUMN( 20),F( 12,2 ) ); 
39n 	1 	3 	PUT EDIT(' 	 

(SKIP,C0LUMN(25),A); 
39 1 	1 3 PUT SKIP(3); 
392 1 3 LIO; 

END; 
PUT EDIT< ,******************.%***************-: 
PUT EDIT(NAME(INDEX(0,0)),B(0,0,0)*1000.0) 
(SKIP,X(2),A(16),COLUMN(20),F(12,2)); 
PUT EDIT( 	* 4,  * * 	* 	* 	* 	* * * 	* 

)( SKIP, A); 

)( SKIP.: A ) ; 

SET UR INITIAL VALUES 

CO
 (O

W
 '1

0 
KA

  r.
)  

396 	1 
397 
398 	1 

1 
40n 
4U 1 	1 
402 	1 

DO 14=1 TO NOFF+NEXT; 
AMREN(I4)=0.; 
ANNEld(i4)=0.; 
AMCL(14)=0.; 
AMALT(I4)=0.; 
AMCALP(14)=0.; 
END; 

/ 	 CALCULATE SERVICE OFFICE VOLUMES 
403 	1 2 IF FLAG=0 THEN GOTO Ll; 
40 4 	1 2 DO 12=1 TO 5; 
405 	1 3 DO I3=1 TO NCLASS; 
406 	1 4 DO 14=1 TO HOFF; 
407 	1 	5 	V(I4,17,12)-SOCVOL(I2,13)*SPIIT(I4,I2,I7); 
400 1 5 END; 
409 1 4 END; 
410 1 3 END; 

. 	/* 	CALC SERVICE OFFICE COSTS 	 
411' 	1 	2 	Ll: 

DO 13=1 TO NCLASS; 
4 12 	1 3 DO 12=1 TO 5; 
413 	1 	4 	V(NOFF+1,13,12)=0.; 
414 	1 4 .D0 14=1 TO NOFF; 
415 	1 	5 	C0(14,13,12)=C0(14,13,12)*COFA(14,13,1 2 ); 
416 	1 	5 	14,1.3, 12 )='./( 14,13,12 )*VFAC( 	13..12 ); 
417 	1 	5 	V(N0FF4-1,13,I2)=V(NOFF=1,I7,I2';+V(I4,13,12); 
418 	1 	5 	S( 4 , 13,12 )=V( 14, i3, 2) C ( 14.:13,12) ; 
41 9 	1 	5 	END; 
4L0 1 4 END; 

1 3. END; 
422 	1 2 DO I4=HOFF+1 TO HOFF+NEXT; 
423 	1 a DO 13=1 TO NCLASS; 
424 	1 4 DO 12=1 TO 5; 
4',25 	1 	5 	( 14 	3 , I 2 ) 	NOFF+1 13,12 ) c 0 I 4, I 3,12); 

1 	5 	F.HD 



S 	To LEV 

427 	1 
428 	1 

429 	1 

NT 

4 
3 

2 

END; 
END; 

	CALCULATE 	CFPVIC 1- 	OFFICE 	OVERHEADS 	  
DO 	12=1 	TO 	NOFF+44EXT; 

430 1 3 0;,.'ERH1( 12 ) .=OVERH1( I 2 )1, 0VERFrl ( 12 ); 
431 1 3 0 17)ERH2( I2 )=OVERH2( 12 )4, 0%,-'ER.PC2( I2 ); 
472 1 3 END;  

	 PRINT 	RESULTS 	BY 	OFFICE 	44/ 
437 1 2 PUT 	EDIT( ' 	M OU N T S 	IN 	L 	)( 	IP( 5); COLUMN( 20 ), A ); 
434 1 2 14=0; 

'435 1 2 IC=0; 
4 3 pi 1 2 NB = N B 1-1 ; 
437 1 2 NTOP=140EF; 

!cic.ct 
DO 	19=1 	TO 	HTOP; 

439 1 3 14=14+1; 
440 1 3 PUT 	EDIT( 	OFFICE'', I 4 ?NAME( NB+ I9 ) ) 	( PAGE, SK IP , COLUMN( 40 ),A,F( 4),X( 3),A ); 
441 1 3 DO 	:3=1 	TO 	NCLASS; 
442 1 4 E 	( I 4 ) = A )1 NE ).4( I 4 )4- S ( 	4,i3 ; 1 ) ; 
443 1 4 AMPF ti( 14 )=AMREN( I4 )+S( 14,13,2 ); 
444 1 4  C L ( 14 )=AMCL( 14)+S( 14,13,3 ); 

`) 1 4 A 	L I ( I 	) 	A N 	( 	)7!- 	( 14.13 , 4 	; 
446 1 4 ANCALP( I4 )=AMCALP(14 )4.)3( 14, 13,5); 
447 1 4 END; 
448 1 3 PUT 	EDIT( ' CLASS' )(SKIP,COLUM)4( 0),A ); 
449 1 3 PUT 	EDIT((IS 	DO 	I8=1 	TO 	) )( SKIP( 1),X( 11 ), 10( F( 10 ) )); 
45O 1 3 IF 	HCLASS 	CT 	10 	THEN 	13=10; 

1 3 ELSE 	I8=NCLASS; 
452 1 3 PUT 	EDIT( 	NEW' ; ( S( 14 ; 13, 1 ) 	DC 	13=1 	TO 	18 )) 

( SKI P 	A 	C 0 L 	N ( 13 ) 	10( 	( 10,1 ) ) ) ; 
453 1 3 PUT 	E 	T 	P E N E 	A L. S ' 	( 	( 14 ; I 3,2 ) 	00 	I 3 = 1• 	T0 	Ifi ) ) 

( SKIP 	A 	COLUM)'4( 	), 10( F:( 10; 1 ) ) ); 
454 1 3 PUT 	EDIT( 'CLAINS' "( 3(14, 13,3) 	DO 	13=1 	TO 	18)) 

(SKIP,A,C0 	M 	( 	) 	( 17 ( 10,1 ) ) ) 
455 1 3 PUT 	EDIT( 	ALTERATI:7;4)!'''' 	• ( 3(14, I3; 	) 	DO 	13=1 	TO 	18)) 

( 	KIP,A,C0 	U M )4( 	) , 10( 	( 10,1 	) ) 
451)) 1 7 PUT 	EDIT( 	CANC3 *L. APS ' ;(S( I4 	.? 	D8 	17..;)=1 	TO 	I8 )) 

( SKI P,A, COLUMN( 13 ), 10( E( 10; 1) ) ); 
457 3 DO 	13=1 	TO 	18; 

1 4 CLACOST( 14;13)=3( 14,17 , 1)-LS(14,I7, 2)+S( 14,13,3 )+S( 14, 13,4 )+S( 14, 13,5); 
1 4 END; 

46O 1 3 PUT 	EDIT(' 	  
 	' 	) 

(SKIP ,A ); 
4 ).; 1 7 PUT 	EDIT( (CLACOST( I 4 , 	) 	DO 	13=1 	TO 	IS ) )( SKIP, COLUNN( 13 );10(F( 10,1 )) ); 

1 .3 PUT 	EDIT( 	• 	 

(SKIP ; 	); 



STMT 

'• 	463 
4c, 4 

LEV 

1 
1 

NT 

3 
3 

IF 	NCLASS 	LT 	11 	THEN 	GOTO 	M1; 
PUT 	E-_- DIT( 'CLASS' )(SKIP:COLUMN( 0).A ); 

. 	465 1 3 PUT 	EDIT( ( IS 	CO 	18=11 	TO 	20 ))( SKIP( 1),X( 11 ), 10( F( 10) )); 
466 1 3 1F 	N C L A S S 	C7 	20 	T H E N 	18= 20 ; 
467 1 3 ELSE 	I',.-CLASS; 
46e 1 3 PUT 	..DIT('HFi...■',(‘.:(14,13,1) 	DO 	i3=11 	TO 	18)) 

( ;.--; K 1 P , A , C 0 L. U M N ( 13 ) , le( F < 10,1 ) ) ) ; 
• 469 1. 3 PUT 	EDIT( 'RENEWALS' , (S( 14 , 17,, 2 ) 	tin 	13 7.-11 	TO 	18)) 

( SKI P , A : CO! UNA( 13 ), 10( F( 10,1 ) :: ) ; 
: 4.70 1 3 PUT 	EDIT( ' CLAIMS' ,( S( 14,17, 3) 	DO 	I..1-.11 	TO 	IS )) 

(SKIP,A,COLUMN( 13 ), 10( F( li.".,:1))); 
471 1 3 PUT 	EDIT; ' Ai—TERI:Jr:TINS' ,( S(14,13,4) 	:::, 0 	I3=1 	TO 	18)) 

( S K I P „ A , C 01. U M A ( 13 ) , 10( F ( 1 3 , i ) ) ) ; 
472 1 3 PUT 	EDIT< ' CANOS+LAPS I  , (S( 14,13,5 ) 	DO 	13=1 	TO 	18 )) 

( E.;K I P , A , COLUriN( 13 ), 10( F< 10,1) )-.); 
473 1 3 DO 	17=10 	TO 	IS; I 
474 . 1 4 CLACOST( I 4 , I 3 )=S( 14, 13, 1 )+S( I 4 , 13,2 )+S(I4,I3,3)+S( 14,13,4 )+S( 14, 13, 5 ) ; ...L 
475 
47 6 

1 
1 

4 
3 

END;  
PUT 	EDIT( '  	 , 

-o• %......., i 
. 	 ) 

( SKIP „A );  
477 
4 7 '7' 1 3 

3 
PUT 	EDIT( (CLACOST( /4,13) 	DO 	13=11 	TO 	'IS ) )( SKIP, COLUMN( 13 ), 10(F(10,1 ))); 
PUT 	EDIT( ' --- 	— ' 	 -- 

J .  -- 
( S K I F. 	A ) ; 

479 i , 3 IF 	NCLASS 	LT 	21 	THEN 	GOTO 	141; 
480 , 1 .3 PUT 	EDIT( ' CLASS' )(SKIP , COLUMN( S ), A ); 
4:::1 1 3 PUT 	EDIT( ( IS 	DO 	I8=21 	TO 	30 ))( SKIP( 1 ) , X ( 11 ), 10( F( 10 ) )); 
4 ,:," 1 3 :18=NCLASS; .,c,-: -1- 	c, 	.., 1 3 PUT 	EDIT( ' NEW' , ('_-.;-( 14,13,1 ) 	DO 	13=21 	TO 	18)) 

( S K I P , A , C 01. U M N ( 13 ) , 10( F ( 10,1 ) ) ) ; 
404 3 PUT 	EDIT( ' PENE!„jALS' , ( 3( 14,13,2 ) 	DO 	13=21 	TO 	18)) 

( S K I P , R ., ;:: 01. U114 ( 	17. ) , 	10( Fr  ( 	10,1 ) ) ) ; 
485 1 3 PUT 	EDIT( 'CLAIMS' ,( S(14,13, 3) 	:''Cl 	13=21 	TO 	IS 

( S K I P , A , C 0 L. U M 'A ( 	1 -3 ) . 	10( F ( 	1 !:I; , 	1 ) 	) ; 
486 1 3 PUT 	EDIT( ' ALTERATIONS' , ( S( 14, 13, 4) 	DO 	17=1 	TO 	18)) 

( SKIP, A:COLUMN( 13 ),10(F( 1t::', 1 ) ) ); 
43;7 1. 3 PUT 	EDIT( ' CAHCS+LAPS I  , ( SC. 14.'13.5 ) 	DO 	1-3=1 	TO 	I8 )) 

(SKIP , A,COLUMA( 13 )210( F( 10,1 ) ) ); 
488 1 3 DO 	13=20 	TO 	IS; 
4 	:;''.i 1 4 01.0009T( I 4,13 )=S( 14, I3,1 	)'S( .I. ,.:: 	13,2 )+S( I 4, I3,3 )+S( 14,13,4 )+9( 14, 13,5); 
490 1 4 END; 
491 1 3 PUT 	EDIT(' 	 

) 
(SKIP, 	) ; 

492 3 PUT 	EDIT( ( CLACOsT(I4,13) 	DO 	13=21 	in 	S;K:IP,COLUMN( 13),10(F(10,1 ))); 
493 3 PUT 	EDIT( 	 — 	_ = 	= 	 = 	— 	- 	— 



STMT 

• 494 

495 
4 	.:'. 	:-. 
497 
49S 
4 
500 
5'01 
502 
5 0 3 
5 0 4 
5 0 9 
5 ci 6 .c., „) ,J 

• 
.--,--,•D 
509 
510 
511 

! 	512 
.5 13 
514 
5 1 5 

' 	516 

C ■ -7 
,.., 	1 	I 

518 
519 
520 
..,‹... 

5 4: C.. 

52 3    
524 

525 
. 	. 	t 

• .... 	, 	I 

5 2 :3 
5 3 9 

530 

	

.;:, 	: 
:-., 	:,. 

LEV 

1 

1 
1 
1 

1 

	

1 	. 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

• 1 
2 
2 — 
2 _ 
,... 
2 

1 

1 

1 
1 
1 
1 

i 
A 

 i 
1 

4  A 

1 
i 

1 
1 

AT 

3 

3 
7 , 
7 , 
:3 
7  .... , 6 
3 
3 

3 ., 
7 ... 
3 

3 
s:,. 

3 
3 .:• 
2 
2 
., 2 
2 
2 
2 

2 

° 2 

2 
2 
2 
3 

-7 
..., 

2 
2 

2 4 

2 
7 , 

3 
2 

,. 2 
•-, .:. 

M1: 
PUT 	EDIT( 'TOTAL 	COSTS' )( SKIP( 3 ), A); 
PUT 	F. D I T ( ' N E W ' , A M ti.  E W ( 1 4 ) ) ( 3 K I P .. A , C ci L U M 11 f: 1 8 ) , F ( 1 3 , 1 ) ) ; 
PUT 	EDIT( ' RENEWALS' , AMREN( 14 ) )f, SKIP .A.,  COLUMN( 12), F(17,1)); 
PUT 	EDIT< ' CLAIM:3' , AMCL( 14 ;,)(9K iP -.• A., COLUMN( 19 )..F. ( 13, 1 ));  
PUT 	EDIT( ' ALTPRATION3' ,AMALT( I-4 ))( SKIP, A ,COLUMN(19 ), F( 13.1)); 
PUT 	FDIT( " CANCS 	+ 	Lc:•iPSES' :ANICA!..P( I 4 ) )( S!,::IP.: A.: COLUMN( 19 ),F( 13 )1 	)); 
AtITOT( I 4 )=AMRENC. I 4 )+ A 11 N E W '.. 14) + ;: M r L (.. I 4 )+AMALT( 14 )+AMCALP( 14 ); 
PUT 	ED I T(' 	  ' 	) ( 	.si K I P , C 0 L 1.i M N ( 's.' 3 ). , A ) ; 

PUT 	EDIT( ' TOTAL 	 ' ,ANTOT( 1 0, ), AM TOT( 14 ) )( SKIP, A , 2(F( 1'3 , 1 ) )); 
PUT 	EDIT(' 	  ' 	) ( S .:: 1 i''' , C 0 L. U :1 N ( '.:1 7, ) , 	A ) ; 
P UT 	EDIT( '0 1,•1 E.RHEADS' ,OVERH1.(1. 4 ))(!.E:i::.1P,A, COLUMN( 37 ),F( 13 , 1 )); 
PUT 	EDIT 	' OVERHE A r) :3 ' ,OVERH2( 14 :, )( SI( IP, A , COLUMN( 37 ),F( 13,1 )); 
PUT 	EDIT(' 	 . 	. ' 	) ( S ie.: I P , C 0 L. U '.1 N ( 4 2 ) : A ) ; 	 . 
PUT 	EDIT(' ' TOTA! 	COSTS' ,AN1TOT( I 4 )+1.2'...'FRH1( I4 )+OVERH2( 14)) 
( SKI P "A:COLUMN( 71 ), F( 1. 9, 1 ):); 
PUT 	EDIT( ' 	 ' )( SKIP:COLUMN( 4 2 ) , A ) ; 
END; 
IF 	I0=0 	THEN 	BEGIN; 

IC=1; 
NTOP=NEXT; 
N 9 = N E' 2 — 1 ; 
GOTO 	1_990; 	- 
E N 	; 

PUT 	EDIT( ' ANALYSIS 	OF 	GROUP 	SERVICE 	OFFICE 	COSTS 	BY 	CLASS 	OF 	BUSINESS' )( PAGE, CO 
t PAGE , COLUMN( 10 ), A); 
PUT 	EDI Ti ' --OFFICE' , ( I8 	DO 	18=1 	TO 	10 ))( SKIP( 2),A, COLUMN( 15 ),10( F(10) ) ); 
. • 
IF 	HOFF 	CT 	10 	THEN 	18=10; 
ELSE 	IS=NOFF; 
DO 	15=1 	TO 	NCLPSS; 	 • 
PUT 	EDIT( NA1.1E( t.;04.15),( CLACOST( I3 ,I 5 ) 	DO 	13=1 	TO 	IS ))(SKIP,A, X( 2 ), 10(F( 10,1 ) )); 
0,. 	1 ) ) 	); 
F 	D ;  
IF 	HOFF 	LT 	11 	THEN 	GOTO 	N2: 
PUT 	EDIT( ' --OFFICE' , (19 	DO 	'19=11 	TO 	20) )(SKIP( 2 ), A 'COLUMN( 15 )„ 10( F( 10 ))); 
); 
IC=NOFF : 
DO 	15=1 	TO 	NCI A S S . 
PUT 	E:DIT',' NAME( 80+15 ),( CI ACOST( 	3,I5) 	DO 	13=11 	TO 	I8))( SKIP,A,X( 2 ),10( F(10,- 1 ))); 
10, 	i 	))); 
E N D ; 
M2! 
PUT 	EDIT('--COSTS 	By 	OFFICE' , "...'ARI ABLE 	 OVERHEAD' )( SKIN 3 ), A, COLUMN( 24 ) 
LUNN( 24 ), A ); 
rTOT=0, ; 

.-1-1..IT(..J 

• 



.STMT 

5 33  
574 

5 36  

LEV 

1 
1 
1 
1 

NT 

2 
2 
3 
3 

H 	= 	B 1— 1 ; 
DO 	13=1 	TO 	HOFF; 
CIOT=GT0T4-AMTDT(l3); 
PUT 	EDIT( I 3, NAME( H8+13 ), AtiTOT< 	OVERHI(13)4- OVERH2( I3 )) 
(SKIF,F( 2 ),COLUNN( 5 ),A,N 11,1 -.3,X( 9 ),Fr( 11,1 )); 

53 7 1 3 EH D ; 
572 1 2 HE =-N B2-1; 

1 2 DO 	13=1 	TO 	NEXT; 
540 1 3 FTOT=FT0T+ANTOT( 	3+HOFF); 
541. 1 3 FUT 	EDIT( I3+NOFF-- ,NAME-:( NR+1.3),AMTOT(I3+NOFF ), OVERH1 ( 	3+NOFF)+OVERH2( 134-HOFF )) 

OFF)) 
<SKIP,( 2 ),COLUMN( 5 ),A,N 11,1 ), 	),F( 11 ,1 )); 

C 1 END; 
5 43  1 PUT 	C_-',[IP( 2 ); 
5 14 1 2 PUT 	EDIT( 	--COSTS 	BY 	CLASS 	(VARI:IODLE) 	INCLUDING 	HEAD 	OFFICE 	VARIABLE 	COSTS') 

STS' 	)(SKIP , A ); 	• 
5 4 5  1 2 DO 	13=1 	TO 	NCLASS; 

. 54 1 3 TEMF2=0 	; 
..I 1 3 DO 	15=1 	TO 	NOFF+NEXT; 

1 4 TEMP2=TEMP24- OLACOST( 15,13 ); 
.` 

4., 	'1 	J . 1 4 END; 
551-1 1 3 PUT 	EDIT( 13,11AME( 80+13 ), TEMP2 )( S 	,N 2 ),COLUMN< 5 ),A,N 10,1. )); 

1 3 END;• 

552 1 2 FUT 	SKI(2); 
1 2 OVE-_- RTOT=0. ; 

El' 	A 1 2 DO 	15=1 	TO 	HUFF; 
555 1 3 OVERT0T=OVERTOT+OVERH1( 15 )+0',.:ERH2( 15); 
556 1 3 END; 
557 1 2 DO 	15=1 	TO 	NEXT; 

r: 1 3 OVERTAT:,CVERTAT 4-0VERI-f1< I 54-HOFF ',, 4-OVERH2( I5+HOFF); 
5 59  1 3 E 	; 
560 1 2 PUT 	EDIT( 'TOTAL 	SERVICE 	OFFICE 	‘.'1-1P.I;:;BLE 	COSTS' 	GTOT ) 

4 ), A,COLUMN(42 ),12 ( 11, 1)); 
561 1 2 FUT 	EDIT( 	TOTAL 	SERVOCE 	OFFICE 	OVERHEAD 	COSTS' 	OVERTOT ) 

<SK IP(1),A,C0LUMN(42),F(11,1))!  
562 1 2 Furi 	EDIT( 	TOTAL 	HEAD 	OFFICE 	TYPE 	Vir"IR 	AELE 	CCISTS ) , FTOT) 

<SKIN 1 ),A,COL 	 ),F( 11, 1 	); 
563 1 2 PUT 	EDIT( ' TOTAL 	HEAD 	OFFICE 	SO 	TYPE 	OVERHEAD 	COSTS', OVERTAT ) 

S Ie.: I N 1 	) 	A ,COLUMN ( 42 ) , 	( 1.1 , 	)/ 
564 1 2 PUT 	EDIT( 	TO T.".11.. 	 CCSISF, E,'( 0,0,0 )*1000. ) 

(SK[P(1),A,C8LVM N ( 42 ), 	• 	); 
1 2 PUT 	FDIT('  	' 	 U 	4:7 ) 	A 	; 
1 2 PUT 	EDIT( ' 	 G .1 . 	 0, 0, 0 )*1000. 40V EPTP:T+F TOT+OVERTOT+GTOT ) 

0T )  
K 	1 	), A,C0 L. LIMN ( 	) , 	( 	i 	)/ 

567 1 2 PUT 	EDIT( ' ==========' )(E: 	P,COLUMM.< ,47.• 	A ) ; 

1 2 IP 	VOLP=0 	THEN 	GOTO 
-• — — -• — — — - 	- 	P 	t.I 	V 01_ UI.ES 	Y 	V' F•• I C E — — — 	 — 	— — — 



STNT LEV NT 

• 
574 

5  

576 
577 

381 

57 

592 

5S'7 

594 

5')5 

59k: . 

1 
1. 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 

PUT 	EDIT('VOLUMES 	OF 	POLICIES 	E;Y 	OFFICE') 	(SKIP(5),A); 
NE=N8 1-1; 
NTOP=NOFF; 
10=0; 
14=0; 
L 	R 

19=1 	TO 	NTOP; 
1 3 14=14+1; 
1 3 PUT 	EDIT('OFFICE',14:MAME(NB))(C'AGE:SKIP:COLUMN(40):A,F(4):)<(3),A) 3 
1 7 PUT 	EDI T( ' CL ASS 	SKIP 	C 0 L LI MN( 	), 	); 
1 3 PUT 	EDIT((.10 	DO 	I8=1 	TO 	1G))(SKIP(2);X(11); 	Or',F(10))); 

i 
sf,  
3 

IF 	MCLASS 	GT 	10 	THEM 	IS=10; 
ELSE 	IS.NO1(4SS; 

1 3 PUT 	EDIT('MEW=:(V(14:17:1) 	DO 	I3=1 	TO IC)) 
(SKIP,A,COIUMN(17),ICY.F(10,1); 

1 3 PUT 	EDIT('REHEWALS',(V(I4:I7:2) 	TO 	'3=1 	TO 	IS)) 
(SKIP,A:COLUMN(17);10(F(10:1) .!): 

I 3 PUT 	EDIT('CLIMS',(V(I4,13,3) 	DO 	17.1 	TO 	18) 
CSKIP:A:COLUM(17):10(F(10:1))); 

1 3 PUT 	EDIT('ALTERATI00SV(14I7,4) 	DO 17=1 	Ti 	18)) 
(6KIP,A:C0LUMM(13),10(F(1C,1) .,.); 

1 7 PUT 	EDIT('CAHOS4-LOPS':(V(I4:13,5) 	DO 13=1 	TO 	IS)) 
(SKIP;A:COLUMN(.13),10( )) 

4 PUT 	!..)iTr.' 	  

(SKIP,k); 
I 3 IF 	HOft.-1 	LT 	11 	THEH 	GOTO 	NI; 

PUT 	EL)IT('CLASS')f: S - K IP.: COLL) 	( 	) ,A)! 
F. UT 	EDIT((12 	CO 	12=11 	TO 	20))(SKIP( 2 ) ( 	1 1:),10(F(10))); 

1 IF 	NII;L!.=:; 	CT 	20 	THEM 	18=20; 
1 3 ELSE 	IS.HCLAS; 
1 3 PUT 	EDIT('8EW:(V(I4:13:1) 	DO 	I7=I1 	TO 	I8))- 

(SKIP.A:C0LUMN(13),.10(F(18,1)); 
I 7 PUT 	EDIT('REHE4IALS':(V(I4:I7,2', 	DO 	I7=11 	TO 	18)) 

(SKIP,A,COLUWi(13),10(F(10,1))); 
1 7 PUT 	EDIT('CI.C1IHS' i (V(I4,1•7:) TO 	IS)) 

(OKIP.A:COLUNI1(13):10(F(10:1); 
3 PUT 	EDIT('ALTERTIONS):(V(I4:I:4) 	DO 13=1 	TO 	.18)) 

(SKIP,A,COLUMN(13),10(F(10:1)); 
1 3 PUT 	EDIT('CAHOS+LfiPS':(v:TA:i7 , 'I') 	D0 17-1 	TO 	IS))  

(OF.IP:A:COLUHH(17;10(r“lC.1)):; 
I 3 PUT 	EDI1(' 	 

( K I P 
IF 	17: 	 21 	T HE:14 c;  0r0  
PUT 	' 	' 	• 
p 	tr. I 	( 	 ; 	 1., ) 	P 	t 1 1 .) 	1 0 ( F 	) 	; 

c. 
f.!; 	,L 	 : 	 ' C.1 	' 	T5 	I 8 	) 

(.
L
 (•

J 
('

4  
i 



STMT LEV NT 

603 	1 

604 	1 

IS 05 	1 

606 	I. 

607 	1 

608 	1 
609 	1 
610 	1 
611 	1 
612 	1 
.613 	1 
614 	1 
615 e 1 6 	1 

617 	1 
61I:::: 	1 
61'.1 	1 

rti
. 	

ft.
.) 	

r%.)
  

3 	PUT 	EDIT< ' RENEWALS' , (V(14313, 2 ) 	DO 	1.3=21 	TO 	IA) ) 
( SKIP; A ,COLUMN( 13 ), 10: Ft 10, i ))); 

3 	PUT 	EDIT< ' CLAIMS' ,( V(14; 133 3) 	 0- 13=1 	IS '.' )  
< S K I P , A , 0 0 L U t. 1 :-.! < 	1 3 ) ; 	1 0 i: F. ( 	1 CI ; 	1 ) ) ) ; 3 	PUT 	EDIT< ' ALTERATIONS' ,.; V(1.4, 13, 4)' DO 	13=1 	TO 	IS '.' ) ( S K I P .3 A „ C it L. I! !.1:4 ( 1 3 ) , 	1 0 ( F ( 	1 0 „ 	1 ) ) ) ; 3 	PUT 	EDIT< 	' CANC:S+L(PS" , ( '..;( 	14 .:13 , 	) 	I.,;.) 	1-...7=1 	TO 	IS ))   :-..i (.: 	1 3 	) ; 	1 0 ( 	F'7. 	I 0 ; 	1 	) 	) 	:, ; 3 	H1: 

PUT 	EDIT(' 	  

(SKI P , A ); 
rtit); 
IF 1C=1 THEN COTO I 70n; 
I0=1 ; 
NTOP=1; 

1.4 = 9 9 ; 
PUT EDI TC TnTAL SOC T PTV ',..`0L.1 .̀1ES' 
PUT EDIT( ' 	* 	* 

0 T 0 L O 0 ; 
L700 
PUT EDIT ' 

2 	r i-i D ; 
1  EID; 
0 CND PL1; 

)( SKIP( 
)( SKIP, A )/  

3), A); 

) 

' 	SKIP:A ); 
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APPENDIX  P.1 

DATA CODES AND RUNNI,NG  

THE PREMIUM/CLAIMS MODEL 
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Data Structure for the Premium/Claims model  

There are two subroutines which are used for reading in the data. PRIME 

reads data which will basically remain in force for the duration of the 

run. SECOND reads data for all the years for one class of business only. 

Thus there is one block of data for SECOND for each class. 

The sequence is:- 

Data for PRIME run 1. 

Data for SECOND - class 1 

• 

Data for SECOND - class N1  

Data for PRIME run 2 

, Data for SECOND - class 1 

• 

• 

Data for PRIME run M 

Data for SECOND - class 1 

• 

• 

Data for SECOND - class NM  
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Within 'PRIME' and each call of 'SECOND' the cards, may in general be in 

any order, the correct use being identified by a code. Data in SECOND, 

however; must be in chronological order for each parameter, although not 

necessarily in consecutive order. An optional Comment is allowed on each 

card to make individual cards more easily identifiable. 

The general format of the data cards is 

<code? 	<data' 	<optional comment> 

There are default values for most of the parameters and the data can be set 

up to investigate certain aspects of the business with the other parameters 

'lying idle'. If any data is incomplete or invalid (e.g. distribution6 do 

not sum to 1) then usually warning messages will be printed out, but this 

does not in general prevent the program running. Care should be taken, 

however, as spurious results may occur if the data is not complete. Care 

should also be taken not to exceed the time limits of the program. As 

listed it is capable of running up to 20 years. However there are also 

restrictions on the delay distributions. They must not exceed 12 periods, 

except for the delay from notification to settlement of a claim which may 

extend up to 96 periods. Additionally the total number of years of the 

run plus the number of years in the delay from notification to settlement 

of a claim must not exceed 25 years. To extend the number of years of 

the run, all the arrays which are dimensioned up to 240 and also those 

dimensioned up to 300 should be increased by the requisite number of 09ortra 

periods. Also the arrays dimensioned up to 20 should be increased by the 

number of years. For the delay distributions, the individual delay 

distribution arrys should be adjusted by the required number of periods 

(also CD44 if altering ATO or AT1). If increasing AS1 (settlement of 

claims delay) care should be taken that the number of years of the run plus 

the delay does not exceed 25 years. 
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Below is a check list for the main data, although the list of data codes 

should be referred to for a complete list. 

2) — 5) are required for each period. 
default 

1) policies falling due in year 1 	0 

2) new policies incepted 	 0 

3) lapse rate 	 1 

4) maintenance rate 	 1 

5) average value of a new premium 	0 

6) average value of a renewal premium 	0 

7) average value of a claim 	0 

8) average value of a lapsed premium 	0 

9) claims per policy 	 0 

10) rate of commission 	 0 

11) delay in paying commission 	immediate 

12) delay inception to notification 	immediate 

13) delay notification to receipt of cash 	immediate 

14) delay accident to notification 	immediate 

15) delay notification to settlement 	immediate 

16) relative frequency by month Jan — Dec 	uniform 

17) delay in lapsing policies 	immediate 

Coding sheets are given of Figs F.1.1 and F.1.2 to aid the user. One sheet 

of F.1.1 is needed for each class and one sheet of F.1.2 for each class 

for each year. A flow diagram is given in Fig F.1.3 which shows the 

interactions of the parameters. A logic diagram is not included as there 

are very few decision branches in the program and the comment cards should 

be sufficient, with the commentary.w to understand the program. 



htiN MINBER 	 C4RSS 

vnRiAga" 1 coDE 	Palm 	0 a 	2  _3 	1 

riri- 

4. s' 

f22rt1filpf 

6 7 	1 8 9 io 11 
acctclent - 

notificalim 
ntrfibcation - 

setttement- 

80 

R1 

i 

Yat-2 
I' 	31 

Yew-3 	, 81  

incepbal - 	— 
noli keen 	n 63 

— rokication- , 
receipt okcom 	; 	8  

• PA mr taitits>10 J g6  

Raffnve ExPosvite 85- 

MPshifx PokiCIES 	g 7 
f 

Row ol-Coritusso% 	1 Lto r.1-1 Iri oyis 	Vffill star-Palm 



Si,n1119/1,01M,3 t-Tsd -913 

a9 /1011.7106104i 

.r•■•■••••■• 
• 

•••••••••••• 

StIrtoci 
/ligki 'O 

CCM 

9 



flmount which 
(AV be pcf;c1 out 

on do:As 
-time oldf\ 

ntriihmha7 
(ece# ec.&Q 

+me cle4 
In notification 

of-a claiin 

known 0,s6rh„, 
cl curt 

Econormi nniimuni 
U. P. R.  

fowl areift 
01- caoh 

Mir Cuaem- 

PRE1110 	Awn. how wood 
	

Fisseis 



Data Codes for Premium/Claims  model 

Data for Prime  

Code 	Default value or format 	Comment (use)  

1 	1974 	Base year for the forecasting of the 

model 

2 	4 	 Number of years of forecasting 

4 	1 	 Number of classes 

5 	1 	 Number of runs 

13 	N,NF 	Expenses for the next N years. (There 

can be more than one card each with t'ne 

same format, in chronological order) 

14 	NI(F1,F2),(FlIF2)... 	N is the number of different interest 

rates received. on positive cash balances. 

Fl and F2 are read as a series of N pairs 

of numbers. Fl is the proportion 

of the total balance receiving a rate 

of interest per period of F2ci: 

15 	N,(F1,F2),(F1,F2)... 	N is the number of different interest 

rates charged on negative cash balances 

(borrowed money). Fl and F2 are read 

as a series of N pairs of numbers. Fl 

is the proportion of the total balance 

being charged a rate of interest Per 

period of F2;% (In reality a negative 

balance should not occur, insolvency 



Code 	Default value or format 
	

Comment (use) 

16 	0. 	 The total amount of claims outstanding 

(including TB R) for all classes of 

business at the start of the run (used 

for producing the accounts) 

17 	N,(F,I,J),(F,I,J)... 	A series of N sets of numbers for 

changing the rate of actual inflation 

over the perceived rate at the time 

policy rates were set. 

I is the period the next change occurs 

at. F is the amount of the difference 

calculated comnound per month starting 

from month I + 1. No difference 

is given by a value of 1.0, which will 

have the effect of eliminating any 

previous change. Successive changes 

are calculated from the ratio of the 

current value of F to the previous 

value of F to get the correct change. 

J is a Nag. = 1 then the claims out-

standing are changed by the rate, 

compounded according to the month of 

settlement, and the delay distribution 

from notification to settlement is 

changed, compounded by month 

= 0 then only the delay 

distribution is affected. 



Code 	Default value or format 	Comr,r,nt (use) 

20 	1,1,1,0,0,0 	A series of flags suppressing various 

parts of the printout 

1st parameter. . 1 prints out information 

about the parameters at the start of 

each class and each run 

= 0 printing suppressed 

2nd parameter. = 1 the data is printed 

out at the end of the results as it 

appears in the deck 

0 printing suppressed 

3rd parameter. = 1 monthly cash flows 

and yearly surpluses are printed out 

= 0 printing suppressed 

4th parameter. . N printing of the  

first tyre of accounts (as published) 

is suppressed for the first r years 

5th parameter, = N printing of the 

second type of accounts (earned 

premium basis) is suppressed for the 

first N years 

6th parameter. = N printing of the 

third type of accounts ( economic 

minimum) is suppressed for the first 

N years 

999 
	

Terminator for P7..II.1713 



Data forfor Second 

Code 	. Default value or format Comment use) 

20 	1,1,1,0,0,0 The same as code 20 in Prime  

	

21 
	

A dummy card — has no effect but can 

be useful for identifying blocks of 

data 

The cards from 30 to 48, inclusive, are for setting up initial values which 

would have come from business from years previous to the start of the run 

	

30 	6(0.) 	The money which will be received in the 

first six periods on business already 

written 

	

31 	6(0.) 	The same as card 30, but for periods 

seven to twelve 

	

32 	6(0.) 	The same as card 30, but for periods 

thirteen to eighteen 

	

33 	6(0.) 	The amount of claims occurring in the 

first six periods on policies already 

written 

	

34 	6(0.) 	The same as card 33 but for periods 

seven to twelve 

	

35 	6(0.) 
	

The amounts of claims which have 

occurred, and which will be notified 

in the first six periods (i.e. 

notification of IBNR). 
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Code Default value or format 

36 6(0.) 

37 6(0.) 

38 6(0.) 

39 6(0.) 

40 6(0.) 

41 6(0.) 

42 6(0.) 

45 6(0.) 

46 6(0.) 

49 0. 

Comment (use)  

The same as card 35 but for periods 

seven to twelve 

periods seven to twelve 

periods thirteen to eighteen 

periods nineteen to twenty-four 

periods twenty-five to thirty 

periods thirty-one to thirty-six 

Commission which is due to be paid 

in periods one to six 

The same as card 45, but for periods 

seven to twelve 

Rate of commission, per cent 

Claims outstanding by month of settlement, 

periods one to six 

The following cards contain the same 

data, for different periods 

The following cards specify the basic data for the program and actual 

values have to be supplied either explicitly or implicitly. The program 

detects if a complete set is not specified and prints out warning messages. 

Inconsistent or incomplete data Will not necessarily result in termination 

of the program. 



-1 60 

The three codes refer to different ways of inputting the data 

code 	category 

50  	The average amount of a premium on a renewal policy, in each period 

60 	(popoL) 

70 

51 	The average amount of a premium on a new policy, in each period (PPOL) 

61 

71 

52 
	

The number of new policies incepted on each period (NPOL) 

62 

72 

53 
	

The average value of a claim in each period (VOL) 

63 

73 

54 	The number of claims which will occur on each policy incepted 

64 	or renewed in each period 	(on) 

74 

55 
	

The fraction of policies which fall due for renewal in each month 

65 
	

but are not renewed i.e. the lapse rate (LAPRT) 

75 

56 
	

The proportion of policies which run for a full year 

66 
	

i.e. the maintenance ratio = 1 - cancellation ratio (MAINmT) 

76 

57 
	

The average value of a lapsed premium (premiums debited) (LAPVAL) 

67 

77 

While the data in SECOND may ostensibly be in any order, the data for these 

categories must be in chronological order. 
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Code 	Default value or format 	Comment (use)  

50 

51 

52 

53 

55 

56 

57 

60 

61 

62 

63 
F 	A change of factor F is made on the 

64 
data for the corresponding period in 

65 
- the previous year for a whole year. 

66 
e.g. new policies (Jan 75) 

	

67 	.■/ = F * new policies (Jan 74) 

This cannot be used for the data for the 

first year 

70 If N=0 then each period remaining in the 

	

71 	 analysis is changed by a factor. F2 on the 

72 previous period where Fl is the first 

	

73 	 data item in the sequence 
N,F1,F2 

	

74 	 If Nk0 then the above happens but only for 

75 	 one year 

76 

N,NF 	Actual values for the next 
54 

N periods 

77 



_1(2_ 

Code 	Default value or format 	Comment (usel 

80 	N,NF 	The delay distribution from accident 

to notification (total of the data 

items = 1.) There may only be one 

card 

81 	N,NF 	The delay distribution from notification 

to settlement of a claim (total of the 

data items for all cards = 1.) There 

may be more than one data card each of 

a similar format. 

83 	N,NF 	The delay distribution from inception 

of a policy to notification (total of 

the data items = 1.) There may only 

be one card 

84 	N,NF 	The delay distribution from notification 

to receipt of cash (total of the data 

items. 1.) There may only be one card 

85 	12(1..) 	This allows an uneven claims experience 

during a year. The values run from 

January to December and the total must 

= 12. 

86 	N,NF 	The delay distribution in paying commission 

(total of the data items = 1.) There may 

only be one card 

87 	N,NF 	The delay distribution in lapsing policies 

(total of the data items = 1.) There may 

only be one card 



Code 	Default value or format 	Comment (use) 

90 	N,N(0.) 	The number of policies falling due in 

the first year is needed by the program, 

and this allows them to be supplied. 

There may be any number of cards, with 

N items on each card 

999 
	

The data for SECOND is terminated by 

this code 

Comment cards may now be inserted and 

there will be printed at the start of this 

class as a heading 

Terminator for the comment cards, which 

must be present. 
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APPENDIX  F.2 

VARIABLES AND THEIR  USE 

PREMIUM/CLAIMS MODEL 
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VariaLlos and teir Use  

Premium/C1d3mc 7odel 

Variable 	DescriPtion 	 Di'nenoin  

ANCOM 	The total commission raid each year. 	(0:20) 

ANWRITP 	The total written premiums each year. 	(0:20) 

ASO 	Delay distribution of accident to . 	(0:11) 

notification. 

ASI 	Delay distribution of notification of an 	(0:95) 

accident to final settlement. 

ATO 	Delay distribution of inception of a policy 	(0:11) 

to notification. 

AT1 	Delay distribution of notification to receipt (0:11) 

of cash for a policy. 

BANK 	Value of the total asset!: (e:cludinp. interest 

earned in the current period). 

BASETh 	Base year from which the projections are made. 

BLA7...7:U 	I.:ask for identifyini:,  the end of the headin,: 

cards. 

CA 	Local variable. 

CARD 	Buffer for readinj; in data. 

CASH7q0m 	The amoun.t of cash which is notified in 	(240) 

each month as being due. 

CASHRC 	The amount of cash which is received in 	(240) 

each month. 

CCL 	The claims ratio for each period (claims 	(240) 

per policy incepted). 

CDNL 	The combined delay distribution of ATO 	(0:12) 

and. Ail. 

CFLAS 	= 1 if the chanr;c in the rate of 	10) 

inflation over perceived inflation is to be 

applied to the outstandinj claims, as well as 

the claim settlement distribution. 
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Variable 	Description 

= 0 if the change is not 

applied to the outstanding claims. 

CFLYJ 	Total cash inflow for this class this year. 

CHAIM 	Interest charges payable, per cent per 	(5) 

period on proportions of borrowed money. 

CLAFAC 	The rates ner month of actual inflation 	(0:10) 

relative to inflation perceived when 

Premium rates were set. CLAFLC(0) is set 

internally equal to 1, i.e. actual and 

perceived inflation are the same initially. 

CLAFACP 	The perieds'at which changes in the rate of 	(10) 

inflation over perceived inflation occur. 

Value of claims which occur in each month 	300 

for this class. 

CIllO 	Value of claims which are notified in each 	300 

month for this class. 

CLIII 	Value of claims which are sptticJ in each 	300 

month for this clss. 

CLOUT 	.Total amount of outstanding claims at 	(0:20) 

the end of each year for all classes. 

CLPD 	Total amount of claims paid each year for 	(0:20) 

all classes. 

CODE 	For identifying the data on input. 

CON 	Delay distribution in paying commission. 	(0:6) 

Commission _raid each period. 	(240) 

DUIi 	 File for holding the Printout of the data. 

EAR:IPT).T'Thi 	Earned premium for each period calculated 	(240) 

from the date of inception. 	 (240) 

EC30'.1'2:-71.11) 

 

The minimum amount re(;ilired to my claims 

on unearned premimls (not allcr..:inFr for any 

inflation not allowed for in rate setting) 

for this class this Dr?risd. 



-167- 

Variable 	Description 	 Dimension 

EXCESS 	The excess of the written premium for 

this period over commission and claims which 

will eventually be Paid on these policies. 

EXPO 	Relative variation of claims during the 	(12) 

year du6 to seasonal factors. 

EXPYE 	The expenses (excluding commission) for 	(20) 

each year. 

FACTOR 	Local variable. 

FLOW 	Cash flow in each period for this class 	(240) 

(cash received less claims settled less 

commission). 

FLOTITOT 	Cash flow in each period for all classes of 	(240) 

business, 

Local counter. 

IL 2R 	Claims incurred but not rerorted for this class 

this year. 

ICLASS 	The current class of business. 

Trc 	The amount of investment income, or interest 

paid this period. 

INT 	Interest earned Per cent per period 	(5) 

on proportions of assets. 

LAB 	Labels for data codes. 	 (0:100) 

LAPEL 	Delay distribution in lapsing policies. 	(0:6) 

LAPRT 	The proportion of policies falling due in 	(240) 

each period which lapse. 

LAPVAL 	Average value of a premium which lapses 	(240) 

in each month. 

.1!=MT • 	r,-opertion of policies incerted in each 	(240) 

month which roi;oin in force for the whole 

year. 

The number of policies incerted in each 	(240) 

Tenth which ere cencelled. 
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Variable 	Description 	 Dimension 

NCLA 	A counter for the next change in rate of 

inflation. 

NCLASS 	Number of classes of business. 

NOON 	Number of elements of delay distribution in 

payin commission. 

=PLOW 	Cash flow, after allowing for expenses, for all 

classes this period. 

=ON 	Honey received each period on new business. 	(240) 

NIAPDM 	Number of elements of delay distribution in 

lapsing policies. 

NPOL 	Number of new policies incepted in each 	(240) 

period. 

NIZATE1 	The number of different rates of interest 

earned. 

PRA= 	The number of different rates of interest 

charged. 

IISO 	Number of elements in delay distribution of 

accident to notification. 

NS1 	Number of elements in delay distribution of 

notification to settlement of .a claim. 

IITO 	Number of elements in delay distribution of 

inception to notification of a Policy. 

NT1 	Number of elements in delay distribution of 

notification to receipt of cash. 

OCR 	The amount of outstanding claims at 

the end of this year. 

OFF1 	A flag =0 initial headings are not printed 

.1 initial headings are printed. 

02172 	A flag =0 data is not printed out at the end 

of the run 

.1 data is printed out at the end of the run. 
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Var*alle 	Descrintion 	 Dimension 

OPP3 	A flag =0 Table of excess of premiums over 

claims and commission for each year 

is not Printed 

=1 This table is printed. 

OFF5 	A flag The first set of accounts (published) 

are not printed for the first OPF5 years. 

0176 	A flag The second set of accounts (30thsbasis from 

date of inception) are not printed for the 

first 0176 years. 

0777 	A flag The third set of accounts (economic minimu) 

are not printed for the first 0177 years. 

OPOL 	Number of old Policies which are reneed iii 	(240) 

each period. 

PDITE 	Number of policies falling due for renewal in (240) 

each period. 

PERCON 	Rate of commission. 

PERIOD 	The current period of the simulation. 

PE RS 	The number of periods in each year. 

POPOL 	- Average amount of a renewed policy premium 	(240) 

in each Period. 

PPOL 	Average amount of a new policy premium 	(240) 

in each period. 

PROP1 	The proportions of invested money which earn (5) 

interest at the rates of interest in the 

corresnonding vector PIT. 

PROP2 	The pronertiors of borrowed money which are 	(5) 

charged interest at the rates of interest in 

the correspondin:: veotoi CHAI?r% 

=7=P 	The. earned preiniu in each month cal.oulated (240) 

iron • PC.:.77..JP. 
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Variable 	Description 	 Dimeneion 

PSEITIMPR 	The unearned premium reserve calculated 

on a 24ths basis from PSEITM.7 ). 

PS ET.11Y:LP 	The apparent written Premium each period 	(240) 

of nolicies fallinz, due for renewal and 

which will eventually be lapsed over those 

notified this -Period as 1 apein,7. 

PSUPR 	The total unearned premiuM reserve for 	(0:20) 

each year calculated from P3:3FITIP. 

=MAP 	The amount, each month, of money received 	(240) 

from new business and the value of 

policies fallin7, due for renewal and which 

are eventually renewed. 

117::S 	Number of independent runs of the model. 

STIP 	 The excess, for all. clesses, of the 	(2Z,C, ) 

written preiniun for -  each period over 

commission and clai:.ms which will 

eventually be raid on these policies. 

Local Variable. 

T7.11)1 	. Local Variable. 

=TP2 	Local Variable. 

T:T;M.T.:2 4 	The unearned. premium reserve for thj s class 

this year calculated accozdinG to the 

definition for TTPR24. 

T2:•17,) ILI 	The total. number of cancellations which will 

occur sometime on policies inceTted this year. 

Total number of new policies 	 •for this class this 

year. 

Total number of renewed 	:2 ;7‘, f or this 

cl:eis this year. 

Counter for the claTent run. 

OTCAST7 	The total cash received this year 

TOTCL 	The total amount of clams settle'1  this yea-. 



NOTNOT 

ITRCALC 

UPRECO 

Uri124 

VCL 
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Dcscrintion  

The total amount of cash notified as 

being due but not yet received at the 

end of this year. 

The total amount of cash due but not yet 

notified, at the end of this year. 

The total written premium for this class 

this year. 

The unearned premium reserve on a 24ths 

basis from the date of inception. 

The total unearned nremium reserve for 	(0:20) 

each year calculated on a 24ths basis from 

the date of inception. 

The total minimum amount required to pay 	(0:20) 

claims on unearned premiums (net allowing 

for anv inflation not allowed for in the 

rate setting) for all classes each year. 

The total unearned pre:Aum reserve each year (0:20) 

calculated on a 24ths basis for new business 

from the date of receipt of money and renewals 

from the date of falling due for renewal. 

Average value cf a. claim occurring on 	(240) 

policies incepted in each period. 

The written premium in each period. 	(300) 

Number of years of simulation. 

Variable  

TOTEXP 

WRITP 

YEARS 
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APPENDIX. F.3  

EXAT7PLE DATA AND RESULTS  

P R 	U  /CLAI S IT 0 D E L 



Output for premium/claims model 

Results are produced for each period of the simulation, and totals and 

supporting figures are produced at the end of each year. 

The following is a list of the column headings and their meaning for the 

results produced each period:— 

Heading Description 	Variable  

    

Year 	The current year of the simulation 

Period 	The current period of the simulation 

No. Canes. 	The number of policies incepted this 	NCANC(i) 

month which will be cancelled during 

the year for which the policy is in 

force 

Lapse Value 	The average premium amount attributable LAPVAL(i) 

to those policies falling due this 

period but which will eventually be 

lapsed 

PsEnwp(i) Lapsed Premium : 	The excess of the total premiums on 

those policies falling due this 

period, but which will not be 

renewed over the total value of 

lapsed policies notified this period 

New Premium 	The average amount of premium on a 

new policy incepted this month 

PPOL(i) 

No. New 	The number of new policies incepted 	NPOL(i) 

Policies 	this month 
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Heading 	 Description 

Renewal 	The average premium paid on a 
	

POPOL(i) 

Premium 	policy falling due for renewal 

this month and which will eventually 

be renewed 

Renewed 
	

The total number of policies falling 	OPOL(i) 

Policies 
	

due for renewal and which will 

eventually be renewed 

Written 
	

The total written premium this 	WRITP(i) 

Premium 	month (incepted this month) 

Claims Settled : Money paid out on claims this month 	CLM1(i) 

Claims/Policy 	Average number of claims occurring on 	CCL(i) 

each policy incepted this month 

Claim Value • 	The average amount of a claim which 	VCL(i) 

will occur on the policies incepted 

this month 

Cbmission 	: Commission paid out this month 	cmas(i) 

Cash Received 	: 	Cash actually received this period 	CASHREC(i) 

Cash Flow 	.: 	The Cash Flow on this class this 	FLOW(i) 

period 

Surplus 
	

The excess of the written premium over EXCESS 

the total commission and claims which 

will eventually be paid out on this 

month's policies 
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An example of the results produced at the end of each year is given in 

Fig F.3.1. The letter subscripts refer to the notes below: 

a) The year 

b) Total number of cancellations which will occur on policies incepted 

this year 

c) The outstanding claims reserve at the end of the year 

) The reserve for incurred but not reported claims 

e) The total of c) and d) 

f) Total number of new policies incepted this year 

g) Total number of policies falling due for renewal this year and which 

are eventually renewed 

h) Total written premium for the year 

j) Total money paid out in claims this year 

k) The exact UPR calculated on a 24ths basis on the true written premium 

each month (for 30ths basis multiply by .8) 

1) The UPR calculated on a 24ths basis on new policies from the date of 

debit and renewed policies from date of falling due for renewal 

m) The UFR calculated on a 30ths basis on new policies from the date of 

debit and renewed policies from date of falling due for renewal 

(i.e. (1) * .8) 
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n) The amount which must be added to 1) to give the UPR according to the 

accounting convention:- 

New policies from date of debit 

plus. Renewals from date of renewal 

less lapses from date of lapse 

o) Since the model is deterministic it is possible for the program 

to calculate the minimum amount of reserving required to cover all 

the claims occurring on unearned premiums and this is called the 

economic UFR - it shows the amount of under or over reserving, using 

the accounting methods 

p) Total cash received 

q) Total cash due at the end of the year 

r) Net cash flow for the year on this class (claims less commission less 

claims paid) 



4 	1 
ss 	3 
13 
14 
15 

5 	10000 	10000 	10000 
1 	1. 	.1 
1 	1. 	.1 

CLASSES 	OF 	BUSINESS 
NUMBER 	OF 	YEARS 
EXPENSES 

20 1 	1 	1 	2 	2 2 PRINT 	OUT 	RESULTS 
D99 TERMINATOR 	FOR 	PRIME 
21 DUMMY 
49 10. RATE 	OF 	COMMISSION 
50 6 	50. 	50. 50. 	50. 	50. 50. RENEWAL 	PREMIUM 	FIRST 	YEAR 
50 6 	50. 	50. 50. 	50. 	50. 50. RENEWAL 	PREMIUM 	FIRST 	YEAR 
51 6 	60. 	60. 60. 	60. 	GO. 60. NEW 	PREMIUM 	FIRST 	YEAR 
51 6 	60. 	GO. 60. 	60. 	60. 60. NEW 	PREMIUM 	FIRST 	YEAR 
52 6 	100 	100 100 	100 	100 100 NO. 	NEW 	POLICIES 	FIRST 	YEAR 
52 G 	100 	100 100 	100 	100 100 NO. 	HEW 	POLICIES 	FIRST 	YEAR 
53 6 	150. 	150. 	150. 	150. 1501 150. 	CLAIM 	AMOUNT 	FIRST 	YEAR 
53 6 - 	150. 	150. 	150. 	150. 150. 150. 	CLAIM 	AMOUNT 	FIRST 	YEAR 
60 1.2 RENEWAL 	PREMIUM 	FACTOR 	INCREASE 	OVER LAST 	YEAR 
60 12 RENEWAL 	PREMIUM 	FACTOR 	INCREASE 	OVER LAST 	YEAR 
61 12 HEW 	PREMIUM 	FACTOR 	INCREASE 	OVER 	LAST YEAR 
61 1.2 KEW 	PREMIUM 	FACTOR 	INCREASE 	OVER 	LAST YEAR 
62 1.1 NEW 	Pc:LICY 	V0L .3 	FACTOR 	ZHCREASE 	LAST YEAR 
62 NEU 	POLICY 	VOLS 	FACTOR 	INCREASE 	LAST YEAR 
63 • ,1C CLAIMS 	AMOUNT 	FACTOR 	INCPEASE 	OVER 	LAST 	YEAR 
63 t.25 CLAIMS 	AMOUNT 	FACTOR 	INCREASE 	OVER 	LAST 	YEAR 
74 O 	.1 	1 CLAIMS/POLICY 
75 0 	0.5 	1. LAPSE 	RATE 
76 0 	1. 	1. MAINTENANCE 	RATE 
77 0 	40 	1.01 LAPSED 	PREMIUM 
SO 2 	0. 	1. DELAY 	ACCIDENT 	TO 	NOTIFICATION 
S1 2 	0. 	1. DELAY 	NOTIFICATION 	TO 	SETTLEMENT 
S3 2 	0. 	1. DELAY 	INCEPTION 	TO 	NOTIFICATION 
94 2 	0. 	1. DELAY 	NOTIFICATION 	TO 	RECEIPT 	OF 	CASH 
SO 3 	O. 	.7 	.3 DELAY 	PAYINCi 	CCM'AISSION 
37 2 	O. 	1. DELAY 	IN 	LAPSING 	POLICIES 
DO 6 	5 	5 	5 	5 5 	5 POLICIES 	FALLING 	DUE 	IN 	FIRST 	YEAR 
DO 6 	5 	5 	5 	5 5 	5 POLICIES 	FALLING 	DUE 	IN 	FIRST 	YEAR 
DOCI TERMINATOR 	FOR 	SECOND 	--CLASS 	ONE 
THESIS 	DATA EXAMPLE 

TERMINATOR 	FOR 	COMMENT 	CARDS 

EXAMPLE DATA FOR PREMIUM/CLAIMS MODEL 



NUMBER OF CLASSES IN THIS RUN IS 
NUMBER OF YEARS OF FORECAST IS 	3 EACH OF 12 PERIODS 	BASEYEAR IS 1974 

FRONTSHEET 
THESIS DATA 	EXAMPLE 
END FRONTSHEET 

OPTIONS 	AND 	PARAMETER 	VALUES 	IN 	FORCE AT THE START OF 	THIS 	RUN 

DELAY 	DISTRIBUTIONS 0 1 2 3 4 5 6 	7 8 9 10 11 

ACCIDENT 	TO 	NOTIFICATION SO 0.000 1.000 
NOTIFICATION 	TO 	SETTLEMENT S1 0.000 1.00C 
INCEPTION 	OF 	POLICY 	TO 	NOTIFICATION TO 0.000 1.000 
NOTIFICATION 	TO 	RECEIPT 	OF 	CASH T1 0.000 1.030 
RELATIVE 	EXPOSURE 	JAN-DEC 1.000 1.000 1.000 1.000 1.000 1.000 	1.000 1.000 1.000 1.000 1.000 
LkPSING 	UNRENEWED 	POLICIES 0..000 1.000 
PRYING 	COMMISSION COM 0.000 0.700 0.300 

RATE 	OF 	COMMISSION 	IS 	10.0 



YEAR PER NO. 	LAPSE LAPSED 	NEW 	NO.NEW RENEWAL RENEWED WRITTEN CLAIMS CLAIMS! CLAIM COMMISSION CASH 	CASH 	SURPLUS 
IOD CANCS 	VALUE PREMIUM PREMIUM POLICIES PREMIUM POLICIES PREMIUM SETTLED POLICY 	VALUE 	RECEIVED FLOW 

1 1 	0.0 40.0 100.0 60.0 100.0 50.0 	2.5 6125 	0 0.100 150 	0.0 	0 	0 	3975 
1 2 	0.0 40.4 	1.0 60.0 100.0 50.0 	2.5 6125 	0 0.100 150 428.7 	0 -429 	3975 
1 3 	0.0 40.8 	1.0 60.0 1.00.0 50.0 	2.5 6125 	64 0.100 150 612.5 	6125 5448 	3975 
1 4 	0.0 	41.2 	1.0 	60.0 	100.0 	50.0 	2.5 • 6125 	192 	0.100 ,-150 - 612.5 	6125 	5320 	3975-- 
1 5 	0.0 41.6 	1.0 60.0 100.0 50.0 	2.5 6125 	320 0.100 612.5 	6125 5192 	3975 
1 6 	0.0 42.0 	1.0 60.0 100.0 50.0 	2.5 6125 	448 0.100 150 612.5 	6125 5064 	3975 
1 7 	0.0 42.5 	1.1 60.0 100.0 50.0 	2.5 6125 	577 0.100 I50 612.5 	6125 4936 	3975 
1 8 	0.0 42.9 	1.1 60.0 100.0 50.0 	2.5 6125 	705 0.100 150 612.5 	6125 4808 	3975 
1 9 	0.0 	43.3 	1.1 	60,0 100.0 	50.0 	2.5 	6125 	833 0.100 	150 	612.5 	6125 . 4680 	3975 
1 10 	0.0 	'43.7 	1.1 	60.0 	100.0 	50.0 	2.5 	6125 	• 961 	0.100 	150 	612.5 	6125 	4552 	3975 
1 11 	0.0 	44.2 	1.1 	60.0 	100.0 	50.0 	2.5 	6125 	1089 	0.100 	150 	612.5 	6125 	4423 	3975 
1 12 	0.0 	44.6 	1.1 	60.0 	100.0 	50.0 	2.5 	6125 	1217 	0.100 	150 	612.5 	6125 	4295 	3975 

	

 309 	?3500th) 	
****** **•************0* ****** *so* 

t" 1{09 	0(b) 
1 3459 	

1 201) 	 300, 	,3500,h, 6400UPR(cALC) 	36750 tO 	61250 p 48290 to 	4. 
- 	OCR 	 UPR(ECON 	9225C 	UPR 24THS 	35750 CASHDUE 122501. 	* 
4- 	ISNR 	1473( ) 	28190 	 UPR STRAIN 	10.5 n UPR (30THS) 	28600m 	 * 
***** *** ***** 04.***4* ************************ 0* ******** *****0************************* ******** ***************** *********** 44* ****** ** 
2 1 	0.0 45.1 2198.4 72.0 110.0 60.0 51.3 10995 1345 0.100 188 612.5 	6125 4167 	6872 

2 2 	0.0 45.5 23.1 72.0 110.0 60.0 51.3 10995 1473 0.100 188 953.4 	6125 3698 	6872 

'IN 2 3 
0.0 46.0 23.3 72.0 	110.0 60.0 

	

51.3 	10995 

	

1599 	0.100 188 	1099.5 10995 8296 

	

8172 	
6872 

2 4 	0.0 46.4 23.6 72.0 110.0 60.0 51.3 10995 1723 0.100 188 1099.5 	10995   6872 -, 
q) 	2 5 	0.0 46.9 23.8 72.0 110.0 60.0 51.3 10995 1847 0.100 188 1099.5 	10995 8048 	6872 713 

2 6 	0.0 47.4 24.0 72.0 110.0 60.0 51.3 10995 1971 0.100 188 1099.5 	10995 7925 	6872 1 
-1rN 2 7 0.0 47.8 24.3 

	

24.5 	
72.0 	110.0 60.0 

	

51.3 	10995 

	

51.3 	10995 	
2095 	0.100 188 	1099.5 10995 

	

10995 	
7801 6872 

2 8 	0.0 48.3 	72.0 110.0 60.0 	 2219 0.100 188 1099.5 	7677  6872 
6,3 2 9 	0.0 48.8 24.8 72.0 110.0 60.0 51.3 10995 2342 0.100 188 1099.5 	10995 7553 	6872 

1":4 	
2 10 	0.0 	49.3 	25.0 	72.0 	110.0 	60.0 	51.3 	10995 	2466 	0.100 	188 	1099.5 	10995 	7429 	6872 
2 11 
2 12 

0.0 
0.0 

49.8 
50.3 

25.3 
25.5 

72.0 	110.0 
72.0 	110.0 

60.0 
60.0 

	

51.3 	10995 

	

51.3 	10995 

	

2590 	0.100 

	

2714 	0.100 
188 	1099.5 
188 	1099.5 

10995 
10995 

7305 
7182 

6872 
6872 

****** *** ********* * ****** **** ***** *0** ***** *****************0*******************6****0************* ****** A*** ********* ** ******** **** 
*: 2 	0 	 1320 	615 	131940 	24385 UPR(CALC) 	65970 	• 	122200 	85254 	0 
0. 	OCR 	2838 	 UPR(ECON 	18141 	UPR 24THS 	65650 CASHDUE 21990 	 * 
s" 	ICHR 	2962 	5799 	 UPR STRAIN 	238.5 	UPR (30THS) 	52520 	 * 
****** ***sow** ********* p********** ***** ******* ***** ************* ********* **********0******** *********** *****0 ******* * ********* **** 
3 1 	0.0 50.8 	 . 	86.4 	 . 	72.0 	 . 	 0.100 234 1099.5 	10995 7058 	9908 
3 2 	0.0 51.3 40.9 86.4 121.0 72.0 80.6 16259 2962 0.100 234 1468.0 	10995 6565 	9908 
3 3 	0.0 51.8 41.4 86.4 121.0 72.0 80.6 16259 3094 0.100 234 1625.9 	16259 11539 	9908 
3 4 	0.0 52.3 41.8 86.4 121.0 72.0 80.6 16259 3236 0.100 234 1625.9 	16259 11397 	9908 
3 5 • 	0.0 	52.9 	42.2 	86.4 	121.0 	72.0 	80.6 	16259 	3378 .0.100 	234 	1625.9 	16259 	11255 	9908 
3 6 	0.0 53.4 42.6 86.4 121.0 72.0 80.6 16259 3520 0.100 234 1625.9 	16259 11114 	9900 
3 7 	0.0 53.9 43.0 86.4 121.0 72.0 80.6 16259 3662 0.100 234 1625.9 	16259 10972 	9908 
3 8 	0.0 54.5 43.5 86.4 121.0 72.0 80.6 16259 3804 0.100 234 1625.9 	16259 10830 	9908 
3 9 	0.0 55.0 43.9 86.4 121.0 72.0 80.6 16259 3945 0.100 234 1625.9 	16259 10688 	9908 
3 10 	0.0 	55.5 	44.3 	86.4 	121.0 	72.0 	80.6 	16259 	4087 	0.100 	234 	1625.9 	16259 	10546 	9908 
3 11 	0.0 	56.1 	44.8 	86.4 	121.0 	72.0 	80.6 	16259 	4229 	0.100 	234 	1625.9 	16259 	10404 	9908 
3 12 	0.0 	56.7 	45.2 	86.4 	121.0 	72.0 	80.6 	16259 	4371 	0.100 	234 	1625.9 	' 16259 	10262 	9908 

.************ ***** ** ********** 4.************* ************ ***********6*******e******** ****** **4.*****ts ***** 4, p4,*******4..**$ ****** **** 
0,3 	0 	 1452 	967 195113 43126 UPR(CALC) 97556 	184594 122631 	4. 
0. 	OCR 	4513 	• 	 UPR(ECON 	28353 	UPR 24THS 	97134 CASHDUE 32519 	 * 
4.: 	IEHR 	. 4655 	9167 	 UPR STRAIN 	323.7 	UPR (30THS) 	77707 	 * 
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APPENDIX  F.A. 

LISTING  OF THE  

PREITIUITS/OLAIT,IS  MODEL 



SOURCE 	LISTING 

STHT LEV 	NT 

1 	0 	FLI: 	PROC 	OPTIONS 	(MAIN); 
/* 	VARIABLES 	USED 
/* 	NCLASS 	= 	NUMBER 	OF 	CLASSES 	OF 	BUSINESS 
1* 	TOTURIT= 	TOTAL 	VALUE 	OF 	PREMIUMS 	VRITTEN 	DURING 	YEAR 	*/ 

*/ 

/* TUTCL= 	TOTAL 	VALUE 	OF 	CLAIMS 	SETTLED 	DURING 	YEAR 	*/ 
1* TOTCASM= 	TOTAL 	CASH 	RECEI,:ED 	DURING 	YEAR 	*/ 
/* CFLOW= 	CASH 	FLOY 	IN 	CURRETT 	PERIOD 	*/ 
/* PERS= 	NO. 	OF 	PERIODS 	PER 	YEAR 	IN 	SIMULATION 	*/ 
/* YEARS= 	NO. 	OF 	YEARS 	OF 	SIMULATION 	*/ 
/* URITPREM= 	VALUE 	OF 	PREMIUMS 	URITTEN 	IN 	CURRENT 	PERIOD */ 
/* EARNFREM= 	VALUE 	OF 	PREMIUMS 	EARNED 	IN 	EACH 	PERIOD 	*/ 
/* CASHDUE= 	CASH 	EXPECTED 	TO 	SE 	RECEIVED 	IN 	EACH 	PERIOD */ 
/* CLMSET= 	AMOUNT 	PAID 	OUT 	IM 	EACH 	PERIOD 	TO 	SETTLE 	CLAIMS */ 
/* POPOL 	=AVERAGE 	AMOUNT 	OF 	A 	RENEI:ED 	PREMIUM 	III 	EACH 	PERIOD */ 
I* PPOL 	= 	AVERAGE 	ANOUNT 	OF 	A 	NEU 	PREMIUM 	*/ 

/* */ 
/* 	  */ 

2 1 0 ?RINE: 	PROCEDURE; 
/* 	 DECLARATIONS 	  */ 

3 2 0 DCL 	(M,N,I11) 	BIN 	FLOAT; 
4 2 0 DCL 	(PROP1(5),PROP2(5),INT(5),CNARG(5),EXPYR(20)) 	BIN FLOAT 	EXTERNAL; 
5 2 0 DCL 	(7FFI,OFF2,OFF3,OFF5,OFFG,OFFT,PERS,YEARS,NCLASS, 

RUNS,NPATE1,NRATE2,BASEVR) 	BIN 	FIXED 	EXTERNAL; 
5 2 0 DCL 	(CLAFACP(10),CFLAG(10)) 	BIM 	FIXED 	EXTERNAL; 
7 2 0 DCL 	CARD 	CHAR(C0),CODE 	BIN 	FINED(15),LAB(20) 	LABEL; 

/-[< 	 SET 	INITIAL 	VALUES 	AND 	DEFAULT 	VALUES 	 */ 
8 2 0 OFF1=1; 
9 2 0 UFF2=1; 

10 2 0 OFF3=1; 
11 2 0 OFF5=0; 
12 2 0 OF F6=0; 
13 2 0 OFF7=0; 
14 2 0 111=0; 
15 2 0 BASEYR=1974; 
16 2 0 YEARS=4; 
17 2 0 PERS=12; 
15 2 0 HCLASS=1; 
19 2 0 ti?(=ITE1=0; 
20 2 0 NFATE2=0; 
21 2 0 CLAFACCO)=1.; 
22 2 0 DO 	N=1 	TO 	10; 
23 2 1 CLAFAC(11)=1.; 
24 2 1 CLAFACP(N)=0; 
25 2 1 END; 
26 2 0 UPP24(0)=0.; 



STMT 

27 
28 
29 
30 
31 

LEV 

2 
2 
2 
2 
2 

NT 

0 
1 
1 
1 
0 

DO 	N=1 	TO 	20; 
EXPYR(N)=0.; 
UPR24(N)=0.; 
END; 
Li: 
	 READ 	NEXT -DATA 	CARD 	 */ 

GET 	FILE(SYSIN) 	EDIT 	(CARD) 	(COL(I),A(90)); 
32 2 0 IF 	OFF2=0 	THEN 	COTO 	L2; 

/* 	 PRINT 	DATA 	ONTO 	FILE 	DUM 	 */ 
33. 2 0 PUT 	FILE(DON) 	EDIT(CARD) 	(SKIP,COLUON(10),A(00)); 
34 2 0 

GET 	STRING(CARD) 	LIST(CODE); 
	 TEST 	DATA 	FOR 	TERMINATOR 	 */ • 

35 2 0 IF 	CODE=999 	THEN 	GOTO 	L999; 
36 2 0 GOTO 	LAB( CODE); 
37 2 0 LAB(1): 	GET 	STRING: CARD) 	LIST(CODE,BASEYR); 
30 2 0 GOTO 	Li;. 

.39 2 0 LAB(2): 	GET 	STRING(CARD) 	LIST(CODE,YEARS); 
40 0 GOTO 	Li; 
41 2 0 LAB(3): 	GET 	STRING(CARD) 	LIST(CKE,PERS); 
42 2 0 GOTO 	LI; 
43 2 0 LAB(4): 	GET 	STRING(CARD) 	LIST(CODE,NCLASS); 
44 2 0 GOTO 	Li; 
45 2 0 LAB(5): 	GET 	STRING(CARD) 	LIST(CODE,RUNS); 
46 2 0 GOTO 	Li; 
47 2 0 LAB(13): 

GET 	STRING(CARD) 	LIST(CODE,N,(EXPYR(Ill+M) 	DO 	M=1 	TO 	N)); 
48 0 Ii1=I114-N; 
49 2 0 GOTO 	LI; 
50 2 0 LAB(14): 

GET 	STRING(CARD) 	LIST(CODE,NRATE1,(PROPI(M),INT(M) 	DO 	M=1 	TO 	NRATEI)); 
51 2 0 GOTO 	Li; 
52 .2 0 LAB(15): 

GET 	STRING(CARD) 	LIST(CODE,NRATE2,(PROP2(M),CHARG(M) 	DO 	M=1 	TO 	NRATE2)); 

53 2 0 GOTO 	Ll; 
54 2 0 LAB(16): 

GET 	STRING(CARD) 	LIST(CODE,CLOUT(0)); 
55 2 0 GOTO 	Li; 
56 2 0 LAB(I7): 

GET 	STRING(CARD) 	LIST(CODE,N,(CLnFAC(M),CLAFACP(M),CFLAG(M) 	DO 	M=1 	TO 	N)); 
)); 

57 2 0 GOTO 	Li; 
58 2 0 LAB(20): 

CET 	STRING(CARD) 	LIST(CODE,OFF1OFF2,OFF3,OFF5,OFF6,OFF7); 
59 2 0 GOTO 	Li; 

/*  	DATA 	REWOING 	COMPLETE 	 */ 
60 2 0 L999: 

/* 	 CHECK 	EXPENSES 	DI:=JA 	HAVE 	EEEH 	READ 	IN 	FOR 	ALL 	YEARS--*/ 
T 	YF6!.) c 	kIr 	Tit 	TUEH 



STMT LEV NT 

PUT 	EDIT( ' EXPENSES 	ONLY 	INPUT 	UP 	TO 	END 	OF 	YEAR 	' 	1 ) 
(SKIP(2 ), A,F(5 )); 
1* 	 PRINT 	HEADING 	IF 	REQUIRED 	 *1 

61 2 0 IF 	OFF1=0 	THEN 	RETURN; 
62 2 0 PUT 	EDIT( 'NUMBER 	OF 	CLASSES 	IN 	THIS 	RUN 	IS 	' ,NCLASS)(SKIP,COLUMN( 10), A ,F( 5 ) ); 

F(5)); 
63 2 0 PUT 	EDIT( 'NUMSER 	OF 	YEARS 	O.F 	FORECAST 	IS', YEARS, ' 	EACH 	OF' , PERS, ' 	PERIODS' )(S 

iODS' ,'8ASEYEAR 	IS' ,SASEYR)(SKIP,A, F( 4 ), A,F( 4 ), A, X(10), A, F( 6 )); 
64 2 0 RETURN; 
65 . 2 0 END 	PRIME; 

1* 	 */ 

66 1 0 SECOND: 	PROCEDURE; 
/* 	 DECLARATIONS 	 */ 

-67 2 0 DCL 	cu) 	CHAR: 80),CODE 	2114 	FN;ED(15 ), LAB(20: 100 ) 	LABEL; 
68 2 0 DCL 	( CASHREC(240 ),PPOL( 240 ),NPOL(240),VCL( 240 ), CCL(240),LAPRT( 240), 

OPOL( 240 ),11A INTRT(240), PDUE( 240), LAPVAL( 240 ), POPOL( 240 ),CLHL IA( 300), 
UPP.24(0 :20 ),PERC01.1,11CANC( 240),EXP0( 12 ), LAPDF.L(0 :6 ),CON( 0:6), 
ASO( 0 :11 ), AS1( 0 :95), AID( 0 :11 ), AT1( 0 :11)) 	SIN 	FLOAT 	EXTERNAL; 

69 2 0 DCL 	( 10,11,12,13,14,15,16,17,18,110,111, H,M) 	SIN 	FIXED; 
70 2 0 DCL 	( OFF1 	0:7 E2, OFF3,0FF5, OFFi3,OFF7, PERS, YEARS, 

NSO, NSI,NTO,HT1,11C011,1(LAPDEL) 	:;IN 	FIXED 	EXTERNAL; 
71 2 0 DCL 	(FACTOR, TEMP) 	01H• FLOAT; 

1* 	SET 	INITIAL 	VALUES 	AHD 	DEFAULT 	VALUES 	  
72 2 0 DO 	N=1 	TO 	12; 
73.  2 1 EXP0(11)=1 	; 
74 2 1 PD0E( 	) = 0 
75 2 1 END; 
76 2 0 DO 	ti=1 	TO 	240; 
77 2 1 LARVAL( H)=0. ; 
78. 2 1 LAPRT(N )=1 .; 
79 2 1 11POL( 11)=0. ; 
80 2 1 NA INTRT(11)=1.; 
81 2 1 POPOL(N )=0.; 
02 2 1 CASHREC(11)=0.; 
03 2 1 END; 
84 2 0 NS0=0; 
05 2 0 NS1=0; 
86 2 0 NTO=0; 
07 2 0 NT1=0; 
08 2 0 11CO:1=0; 
89 2 0 NLAPDEL=0; 
90 2 0 10=0; 
91 2 0 11=0; 
92 2 0 12=0; 
93 2 0 13=0; 
94 0 14=0; 
95 2 0 15=0; 
v6 0 1S-0; 



STMT LEY NT 

97 2 0 I10=0; 
98 2 0 I11=0; 
99 2 0 PERCON=0.; 

100 2 0 Li: 
/* 	READ 	NEXT 	DATA 	CARD 	  
GET 	FILE(SYSIH) 	EDIT(CARD) 	(C0L(1),A(80)); 

101 2 0 IF 	OFF2=0 	THEN 	GOTO 	L2; 
/* 	 PRINT 	DATA 	ONTO 	FILE 	DUN 	  */ 

132 2 0 PUT 	FILE(DUM) 	EDIT 	(CARD) 	(SKIP,COLUMN(10),A(80)); 
103 2 0 L2: 

GET 	STRING(CARD) 	LIST(CODE); 
/* 	 TEST 	DATA 	FOR 	TERMINATOR 	  */ 

104 2 0 IF 	CODE=999 	THEN 	GOTO 	L999; 
/* 	 TEST 	FOR 	INVALID 	CODE 	  */ 

105 2 0 IF 	CODE 	LT 	20 	OR 	CODE 	GT 	100 	THEN 	BEGIN; 
106 3 0 PUT 	EDIT('VALUE 	OF 	CODE 	IS 	NOT 	VALID. 	THIS 	CARD 	IS 	IGNORED. THE VALUE 	IS 

S',CODE)(SKIP,A,F(12,2)); 
107 3 0 PUT 	SKIP; 
108 3 0 PUT 	EDIT('THE 	CARD 	CONTAINS',CARD)(A,A(80)); 
109 3 0 GOTO 	Ll; 
110 3 0 END; 
111 2 0 GOTO 	LA8(CODE); 

412 2 0 LA8(20): 
GET 	STRING(CARD) 	LIST(CODE,OFF1,OFF2,OFFLOFF5,OFF6,OFF7); 

113 2 0 GOTO 	Li; 
114 2 0 LA8(21): 	GOTO 	LI; 	 /*DUMMY*/ 

rx 	 30 	SERIES 	  * 
115 2 0 LA8(30): 

GET 	STRING(CARD) 	LIST(CODE,(CASHREC(I6) 	DO 	16=1 	TO 	6)); 
116 2 0 GOTO 	Li; 
117 2 0 LA8(31): 

GET 	STRING(CARD) 	LIST(CODE,(CASHREC(IG) 	DO 	I6=7 	TO 	12)); 
118 2 0 GOTO 	Li; 
119 2 0 LAB(32): 

CET 	STRING(CARD) 	LIST(CODE,(CASHREC(I6) 	DO 	I6=13 	TO 	18)); 
120 2 0 GOTO 	Li; 
121 2 0 LAB(33): 

GET 	STRING(CARD) 	LIST(CODE,(CLMLIA(I6) 	DO 	15=1 	TO 	6)); 
122 2 0 COTO 	LI; 
123 2 0 LA2(74): 

GET 	STRING(CARD) 	LIST(CODE,(CLrLIA(I6) 	DO 	16=7 	TO 	12)); 
124 2 0 GOTO 	LI; 
125 2 0 LA2(35): 

GET 	STRING(CARD) 	LIST(CODE,(CLMO(I6) 	DO. 	16=1 	TO 	6 	)); 
126 2 0 GOTO 	Li; 
127 2 0 LA2(36): 

GET 	STRING(CARD) 	LIST(C0DE,(CLM0(16) 	DO 	16=7 	TO 	12 	)); 
129 2  0 GOTO 	LI; 

Il 	1 . 177.N: 



STMT LEVY HT 

GET 	STRIHG(CARD) LIST(CODE,(CLM1(16) 	DO 	16=1 	TO 	6 	)); 
130 2 0 GGTO 	LI; 
131 2 0 LA8(38): 

GET 	STRING(CARD) LIST(CODE,(CLM1(i6) 	DO 	16=7 	TO 	12 	)); 
132 2 0 GOTO 	Li; 
133 2 0 LA8(39): 

GET 	STRING(CARD) LIST(CODE,(CLM1(i6) 	DO 	16=13 	TO 	18)); 
134 2 0 GOTO 	LI; 
135 2 0 LA9(40): 

GET 	STRING(CARD) LIST(CODE,(CLM1(I6) 	DO 	16=19 	TO 	24)); 
136 2 0 GOTO 	Li; 
137 2 0 LA8(41): 

GET 	STRIHG(CARD) LIST(CODE,(CLMi(I6) 	DO 	16=25 	TO 	30)); 
138 2• 0 GOTO 	Li; 
139 2 0 LOB(42): 

GET 	STRING(CARD) LIST(CODE,.(CLM1(16) 	DO 	16=31 	TO 	36)); 
140 2 0 GOTO 	LI; 

/* 	 40 	SERIES 	  
141 2 0 LAB(45): 

GET 	STRIUG(CARD) LIST(CODE,(COMNIS(I6) 	DO 	16=1 	TO 	6)); 
142 2 0 GOTO 	Li; 
143 2 0 LAB(46): 

GET 	STRIMG(CARD) LIST(CODE,(COMNIS(I6) 	DO 	16=7 	TO 	12)); 
144 2 0 GOTO 	LI; 
145 2 0 LA8(49): 	GET 	STRIMG(CARD) 	LIST(CODE,PERCOM); 
146 2 0 GOTO 	Li; 

1* 	 50 	SERI ES 	  
147 2 0 LA8(50): 

GET 	STRIHG(CARD) LIST(CODE,I7,(POPOL(I0+16) 	DO 	16=1 	TO 	17)); 
148 2 0 10=10+17; 
149 2 0 GOTO 	Li; 
150 2 0 LAB(51): 

GET 	STRIMG(CARD) LIST(CODE,I7,(PPOL(I1+16) 	DO 	16=1 	TO 	17)); 
151 2 0 11=11+17; 
152 2 0 GOTO 	Li; 
153 2 0 LAB(52): 

GET 	STRING(CARD) 	LIST(CODE,I7,(MPOL(I2+I6) 	DO 	16=1 	TO 	17)); 
154 2 0 12=12+17; 
155 2 0 GOTO 	Li; 
156 2 0 LAB(53): 

GET 	STRIMG(CARD) LIST(CODE,I7,(VCL(I3+16) 	DO 	16=1 	TO 	17)); 
157 2 0 13=13+17; 
158 2 0 GOTO 	LI; 
159 2 0 LAB(54): 

GET 	STRIMG(CARD) LIST(CODE,I7,(CCL(I4+IS) 	DO 	16=1 	TO 	17)); 
160 2 0 14=14+17; 
161 2 0 GOTO 	LI; 
162 2 0 LAB(55): 

GET 	STRING(CARD) LIST(CODE,17,(LARRT(I5+16) 	DO 	I6=1 	TO 	17)); 



STMT 

163 
164 
165 

166 
167 
168 

LEV 

2 
2 
2 

2  
2 
2 

NT 

0 
.0 
0 

0 
0 
0 

15=15+17; 
GOTO 	Ll; 

LAB(56): 
GET 	STRING(CARD) 	LIST(CODE,I7,(NAINTRT(I10+16) 	DO 	16=1 	TO 	17)); 
110=110+17; 

COTO_ 	LI; 
LAB(57): 
GET 	STRING(CARD) 	L/ST(CODE,I7,(LAPVALCI11+16) 	DO 	16=1 	TO 	17)); 

169 2 0 111=111+17; 
170 2 0 GOTO 	L1; 

/* 	 60 	SERIES 	  
171 2 0 LAB(60); 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
172 2 0 DO 	r=1 	TO 	PERS; 
173 2 1 IO=I0+1; 
174 2 1 POPOL(I0)=POPOLCIO-PERS)*FACTOR; 
175 2 i END; 
176 2 0 GOTO 	L1; 
177 2 0 LAB(61): 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
173 2 0 DO 	N=1 	TO 	PERS; 
179 2 1 11=11+1; 
180 2 1 PPOL(I1)=PPOLC11-PERS)*FACTOR; 
181 2 1 END; 
182 2 .0 COTO 	Li; 
18.3 2 0 LAB(62): 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
184 2 0 DO 	N=1 	TO 	PERS; 
185 2 I 12=12+1; 
18; 2 1 NPOL(12)=NPOL(I2-PERS)*FACTOR; 
187 2 1 END; 
138 2 0 GOTO 	LI; 
189 2 0 LAB(63); 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
190 2 0 DO 	N=I 	TO 	PERS; 
101 2 I 13=1341; 
152 2 1 VCL(I3)=YCL(13-PERS)*FACTOR; 
193 2 1 END; 
194 2 0 GOTO 	LI; 
195 2 0 LAB(64): 

GET 	STRING(CARD) 	LIST( CODE, FACTOR ); 
19 2 0 DO 	M=1 	TO 	PERS; 
197 2 1 14=14+1; 
198 2 1 CCL(I4)=CCLCI4-PERS)*FACTOR; 
199 2 1 END; 
200 2 0 GOTO 	Li; 
201 2 0 LAB(65): 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
';'0? 2 0 DO 	K=1 	TO 	PERS; 

2 1 15=15+1; 



STNT 

204 

LEV NT 

1 LAPRT(I5)=LAPRT(I5-PERS)*FACTOR; 
205 2 1 END; 
20; GOTO 	LI; 
207 2 0 LAB(66): 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
203 2 0 DO 	M=1 	TO 	PERS; 
209 2 1 110=110+1; 
210 2 1 1;AINTRT(I10)=MAINTRT(I10-PERS)*FAUTOR; 
21/ - END; 
212 2 0 GOTO 	Li; 
213 2 0 LAB(67); 

GET 	STRING(CARD) 	LIST(CODE,FACTOR); 
214 2 0 DO 	11=1 	TO 	PERS; 
215 2 1 I11=I11+1; 

.216 2 1 LAPYAL(111)=LAPVAL(I1I-PERS)*FAGTOR; 
217 2 1 END; 
218 2 0 GOTO 	Li; 

1$ 	 70 	SERIES 	 
219 2 0 LAB(70): 

GET 	STRING(CARD) 	LIST(CODE,M)POPOL(I0+1),FACTOR); 
220 2 0 IF 	M=0 	THEN 	N=PERSvYEARS-I-10; 	ELSE 	H=PERS-1;-  

2 0 DO 	M=1 	TO 	H; 
2 1 I0=I0+1; 

224 2 1 FOPOL(I0+1)=POPOL(I0)*FACTOR; 
225 2 1 END; 
, G e. 0 I0=I0+1; 

22. 7 2 0 GOTO 	Li; 
228 2 0 LA8(71): 

GET 	STRING(CARD) 	LIST(CODE,N,PPOL(I1+1),FACTOR); 
229 2 0 IF 	M=0 	THEN 	N=PERS*YEARS-1-II; 	ELSE 	N=PERS-I; 
231 2 0 DO 	M=1 	TO 	H; 
,32 2 1 I1=I1+1; 
73 2 1 PPOL(I1+1)=PPOL(I1)*FACTOR; 
2.74 2 1 END; 
.n7c 2 0 II=I1+1; 
236 2 0 GOTO 	Li; 
237 2 0 LAB(72); 

GET 	STRING(CARD) 	LIST(CODE,M,NPOL(12+1),FACTOR); 
238 2 0 IF 	M=0 	THEN 	N=PERS4,YEARS-1-12; 	ELSE 	N=PERS-1; 
240 2 0 DO 	'v1=. 1 	TO 	N; 
241 1 12= 112+1; 
94,  2 1 NPOL(12+1)=NPOL(I2)*FACTOR; 
24:3 2 1 END; 
244 2 0 12=12+1; 
243 2 0 GOTO 	Li; 
246 2 0 LAB(73); 

GET 	STRING(CARD) 	LIST(CODE,N,VCL(13+1),FACTOR)L 
247 IF 	M-0 	THEM 	H-PERS*,YEARS-I-I3; 	ELSE 	H=FERS-1; 
219 2 0 DO 	M-I 	TO 	H; 

1 I.. 	i_3-}1; 
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251 	1 VCL(I3+1)=VCL(I3)*FAGTOR; 
252 	1 END; 
253 2 0 13=13+1; 
'54 	0 	 GOTO Li; 
255 	0 	LAB(74) ; 

GET STRING(CARD) LIST(CODE,H,CCL(I4+1),FACTOR); 
256 	2 0 	IF M=0 THEN H=PERS“EARS-1-14; ELSE H=PERS-1; 
258 	2 	0 . DO P1=1 TO N; 
259 	1 	14=14+1; 
260 2 1 CCL(I4+1)=CCL(I4)$FACTOR; 
281 	I END; 
262 2 0 14=14+1; 

7 ,1 c  
4. Li 	0 	 GOTO LI; 
264 2 0 LAB(75): 

GET STRING(CARD) LIST(CODE,M,LAPRT(I5+1),FACTOR); 
265 	2 0 IF M=0 THEH H=PERS*YEARS-1—I5; ELSE H=PERS-1; 
267 	2 0 DO N=1 TO H; 
268 —2 1 15=15+1; 
269 2 1 LAPRT(15+1)=LAPRT(I5)4,FACTOR; 
270 • I END; 
271 	2 0 15=15+1; 
272 e_ 0 	 GOTO Ll; 
273 • 0 LAC(76): 

GET STRING(CARD) LISt(CODE,M,NAINTRT(IV0+1),FACTOR); 
274 	2 0 IF N=0 THEN H=PERS*YEARS-1—I10; ELSE H=PERS-1; 
276 	2 0 DO 1i=1 TO H; 
277 2 I Il0=I10+1; 
278 	I NAINTRT(II0+1)=MAINTRT(I10)*FACTOR; 
279 	1 END; 
280 2 0 I10=I10+1; 
281 	2 0 	 GOTO LI; 
262 2 0 LA8(77): 

CET STRING(CARD) LIST(CODE,M,LAPVAL(I11+1),FACTOR); 
267 	2 0 	IF M=0 THEN H=PERSYEARS-1—I11; ELSE H=PERS-1; 
285 	2 0 DO N=1 TO H; 
266 	2 	1 	I11=I11+1; 
287 2 1 LAPVALCI11+1)=LAPVALCI11)vFACTOR; 
288 2 1 END; 
289 2 0 111=111+1; 
290 	2 0 	 GOTO Li; 
	 80 SERIES 	  

0 LAB(80); GET STRING(CARD) LIST(CODE,NSO,CASOCI6) DO 16=0 TO HSO-1)); 
292 	2 0 	 GOTO LI; 
293 	2 0 LAB(61); GET STRING(CARD) LIST(CODE,M,<ASI(N) DO H=14S1 TO HS1+M-1)); 
294 2 0 H51=H81+1i; 
295 	2 0 	 GOTO 11; 
29E, 	2 	0 	LAB(83); GET STRING(CARD) LIST(COD,NTO.(ATO(I6) DO 16=0 TO NTO-1 )); 
29? 	0 	 GuTO L); 
2992 0 168(81)T GET STRINC(CARD) LIST(C(ft7,1,1T1,(ATI(I6) DO 16=0 TO HT1-1)); 

GOTO LI; 



ST NT 

3.00 
301 
302 
707 
304 

LEV 

2 
2 
2 
2 
2 

HT 

0 
0 
0 
0 
0 

LAB(85): 	GET 	STRING(CARD) 	LIST(CODEp(EXPO(I6) 	DO 	16=1 	TO 	PERS)): 
COTO 	LI; 

LAB(66): 	GET 	STR1NC(CARD) 	LIST(CDE,NCON,(CON(I6) 	DO 	I6=0 	TO 	}ICON-1)); 
GOTO 	LI; 

LAR(87): 
CFI 	STRING(CARD) 	LIST(CODE,NLAPDFL,(LAPDEL(I6) 	DO 	16=0 	TO 	NLAPDEL-1)); 

705 2 0 C0TO 	Ll; 
/* 	 9e 	SERIFS 	 *1 

306 2 0 LAB(90) 
CET 	STRING(CARD) 	LIST(CODE,I?,(PDUE(I6+16) 	DO 	I6=1 	TO 	I7)); 

307 2 0 18=18317; 
308 2 0 GOTO 	Li; 
309 2 0 L9991 

/* 	 HEC;DIUG 	 */ 
PUT 	FILE 	(SYSPRINT) 	EDIT('FRONTSHEET')<SKIP(2),COLUMH(10),A); 

310 2 0 DCL 	BLANKET 	CHAR(I) 	DEP 	CARD; 
311 2 0 Ltl: 

GET 	FILE(SYSIN) 	EDIT 	(CARD) 	(A(60)); 
312 2 0 IF 	BLA1•;YFT--. ) * 1 	THEN 	GOTO 	110; 
313 2 0 PUT 	FILE(SYSFRINT) 	EDIT 	(CARD) 	CSKIP,C0LUMN(10),A(S0)); 
314 2 0 C010 	111; 
315 2 0 L10: 	PUT 	FILE(SYSPRIMT) 	EDIT('END 	FRONTSHEET 1 )(SKIP,COLUNN(10),A); 

/* 	NO. 	OF 	POLICIES 	RENENFD 	IN 	FIRST 	YEAR 	*/ 
316 2 0 DO 	16=1 	TO 	PERS; 
717 2 1 OPOL(I6)=PDUE(I6)*(1.-LAPRT(I6)> 
318 2 1 END; 
319 2 0 DC 	1G-PERS+1 	TO 	PERJ.:*YEARS; 

/*---NO. 	OF 	POLICIES 	FALLiNC 	DUE 	FOR 	RFNEUAL 	IN 	EACH 	PERIOD 	*/ 
320 2 1 PDUF(16) --(NPO!(I6-PERS)+0FOL<T6-FERS))*NAINTRT(16-PER3); 

21 2 1 NCANC(16-PERS) ,-(NP0L(16-FERS)+UPuL(lb-PERS))*(1.0-MAINTRI(I6-PERS)); 
	 NO. 	OF 	POLICIES 	REIEUED 	IN 	EACH 	PERIOD 	 */ 

322 2 1 0POL(16)=PDUE(I6)*(1.-LAPki(16)); 
323 2 1 END; 
324 2 0 CO 	I6-PERS*YEARS-11. 	TO 	PEPS*YEARS; 
32i 2 1 MCnNC(I6)=(NPOL(16)-:- OPOL(16))*(1.0-HAINTRT(I6)); 
326 2 1 END; 

/* 	CHECK 	THAT 	PERIOD 	DATA 	IS 	COMPLETE 	 */ 

7 27 2 0 11-12*YEARS; 
328 2 0 IF 	10 	NE 	H 	THEN 

POT 	EDII('NOT 	ENOUGH 	DATA 	FOR 	RENEWED 	POLICY 	VALUE• DATA, 	LAST 	PERIOD 	SPECIFIED 
EC1FIED 	I 	1 ,10)(SKIP(3),A,F(?)); 

729 2 0 IF 	Il 	NE 	N 	THEN 
PUT 	EDIWN01 	ENOUGH 	DATA 	FOR 	POLICY 	PRENIUM 	VALUE 	DATA, 	LAST 	PERIOD 	SPECIFIED 
EC1FIED 	IS 	',II)(SK;F(3),A,F(7)); 

330 2 0 IF 	i2 	NE 	N 	THEN 
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PUT EDIT('NOT ENOUGH DATA FOR POLICY VOLUME DATA LAST PERIOD SPECIFIED IS 
IS ',I2) (SKIF(3),A,F(?)); 

331 	2 0 IF 13 HE M THEN 
PUT EDIT('NOT ENOUGH DATA FOR CLAIM VALUE, LAST PERIOD SPECIFIED IS',I3)(SK 
)(SKIP(3),A,F(7)); 

332 	2 	0 	IF i 4 HE N IHEM 
FUT EDIT('NOT ENOUGH DATA FOR CLAIM FREDUENCY DATA, LAST PERIOD SPECIFIED IS 
ED IS',14)(SKIp(3),A,F(?)); 

333 	2 0 IF 15 NE M THEM 
PUT EDIT(' HOT ENOUGH DATA FOR LAPSE RATES, LAST PERIOD SPECIFIED IS 1 ,1257( 
5)(SKIP(3),A,F(?)); 

334 2 0 IF 18 NE 12 THEN 
PUT EDIT ()NOT 17N0UCH DATA FOR NUMRER OF POLICIES FALLING DUE IN FIRST YEAR, 
YER, LAST PRTI0D SPECIFIED 1S',16)(SKIP(37,A,F(7)); 

335 2 0 IF 110 NE M THEN 
PUT EDIT('HOT ENOUGH DATA FOR NAINTENAScE RATES, LAST PERIOD SPECIFIED IS',I5) 
IS', 1107 
(sKIP(3),A,F(7)); 

336 	4 0 IF Ill HE N THEN 
PUT EDIT('NOT ENOUGH DATA FOR VALUES OF LAPSED FREMIUNS, LAST PERIOD SPECIFIED 
ECIFIED IS',111) 
(SKIP(3),A,F(7)); 

337 	2 0 PUT SKIP(2); 

lis----CHECK THAT DISTRIBUTIONS ARE SPECIFIED--IF NOT SET DEFAULT 
338 	2 0 	IF NS0.0 THEN BEGIN; 
339 	3 0 PUT EDIT ('DISIRIBUTION SO HOT SPECIFIED')(SKIP,A); 
340 3 0 AS0(0)=1.; 
341 3 0 NS0=1; 
342 	0 END; 
343 	2 0 	IF NS1.0 THEN BEGIN; 
344 	3 0 PUT EDIT ('DIS1RIBulION Si NOT SPECIFIED')(SKIP,A); 
345 	3 	0 	AS1(0)=1.; 
34G 3 0 HS1.1; 
34? 3 0 END; 
348 	2 0 	IF NT0=0 THEN BEGIN; 
349 	3 0 PUT EDIT ('DISTRIUU11011 TO NOT SPECIFIED')(SKIP,A); 
350 3 0 ATO(0)=1.; 
351 3 0 N10=1; 
352 3 0 END; 
353 	2 0 	IF NTI=0 THEN BEGIN; 

0 PUT EDIT ( ) DISTRIBUTION Ti 	SPEC1FIED 1 )(SKIP,A); 
355 	3 	0 	AT1(0)=1.; 

0 	HT1=1; 
35? 3 0 END; 2„ 0 IF NLAPDEL=0 THEN BEGIN; 
359 	3 0 PUT EDIT ( ) DISTRIBUTION DELAY IN LAPSING NOT SPECIFIED')(SKIP,A); 
3(S0 	3 	0 	LC:PDEL:0)=1.; 
761 	3 	0 	ift(IPDEL=1; 

3 0 ED; 

,)
 



363 	2 
1.64 	3 

365 	3 

367 	3 
368 	2 
369 
370 
271 	2 
372. 	2 
373 	2 
374 	2 

375 	2 
376 	2 

377 2 

378 	2 

379 	2 
380 	2 
381 	2 

382 	2 
383 	2 
385 	2 

386 	2 
367 	2 
369 	2 

390 	.2 
391 
393 	2 

294 
395 2 

2 

298 	2 
399 	2 
401 	2 

402 
403 
405 	2 

406 2 

STMT LEY HT 

0 
0 

IF 	NCO1=0 	THEN 	BEGIN; 
PUT 	EDIT('DISTRIBUTION 	COTS 	OF 	DELAY 	IN 	PAYING 	COMMISSION 	NOT SPECIFIED 
')(SKIP,A); 

0 CONO)=1.; 
0 NCON=1; 
0 END; 
0 PUT 	SKIP(2); 
0 NSO=US0-1; 
0 HS1=NS1-1; 
0 HTO=1lTO-1; 
0 HT1=NT1-1; 
0 Hi O=NCON-1; 
0 HLAPDEL=HLAPDEL-1; 
	 PRINT 	OUT 	INITIAL 	DATA 	IF 	REQUIRED 	 */ 

0 IF 	OFFI=O 	THEN 	GOTO 	L3; 
0 PUT 	EDIT('OPTIONS 	AND 	PARAMETER 	VALUES 	IN 	FORCE 	AT 	THE 	START OF 	THIS RUN') 

H') 	 (SKIP(5),A); 
0 PUT 	EDIT('DELkY 	DISTRI8UTIOHS',(I6 	DO 	16=0 	TO 	11)) 

(SKIP(3),COLUNN<10),A,COLUNN(37),12 	F(6)); 
0 PUT 	EDIT('ACCIDENT 	10 	NOTIFICOTION','80 1 ,(ASOCI6) 	DO 	16=0 	TO N80)) 

(SKIP(2),A,COLUNN(37),A,12(F(6,3))); 
0 IF 	NS1 	GT 	11 	THEN 	17=11 	; 
0 ELSE 	17=1161; 
0 PUT 	EDIT('HOTIFICATION 	TO 	SETTLEHENT','S1 1 ,(ASICI6) 	DO 	16=0 TO 	17)) 

(Si<IP,A,COLUNH(37),A,I2e.F(6,3))); 
0 IF 	HSI 	LT 	12 	THEN 	COTO 	Al; 
0 IF 	1151 	GT 	23 	THEN 	N=23; 	ELSE 	N=NS1; 
0 PUT 	EDIT('YEAR 	TUO 	1 ,(ASI(M) 	DO 	M=12 	TO 	N)) 

(SKIP,A,C0LU1iN(39),12 	(F(6,3))); 
0 IF 	NSi 	LT 	24 	THEN 	GOTO 	Ai; 
0 IF 	NS1 	GT 	35 	THEM 	H=35; 	ELSE 	N=NS1; 
0 PUT 	EDIT('YEAR 	THREE 	',<AS1(M) 	DO 	11=24 	TO 	10) 

(SKIP,A,COLUMH(39),12 	(F(6,3))); 
0 IF 	HSI 	LT 	36 	THEN 	GOTO 	AI; 
0 IF 	1181 	GT 	47 	THEN 	H=47; 	ELSE 	N=181; 
0 PUT 	EDIT('YEAR 	FOUR 	',(AS1(M) 	DO 	11=36 	TO 	N)) 

(SKIP,A,COLUNN(29),12 	(F(6,3))); 
0 IF 	PS1 	LT 	48 	THEN 	GOTO 	Al; 	. 
0 IF 	NS1 	GT 	59 	THEN 	N=59; 	ELSE 	H=NS1; 
0 PUT 	EDIT('YEAR 	FIVE 	',(asi(m) 	DO 	M=48 	TO 	N)) 

(SKIP,A,COLUMH(39),12 	(F(6,3))); 
0 IF 	NSI 	LT 	60 	THEfl 	COTO 	Al; 
0 IF 	HSI 	GT 	71 	THEN 	1d=71; 	ELSE 	N=11S1; 
0 PUT 	EDITUYEAR 	SIX 	1 ,(ASI(A) 	11,-60 	TO 	14)) 

(SKIP,A,COLUNN(39),12 	(F(6,3))); 
0 	• IF 	1151 	LT 	72 	THEN 	COTO 	AI; 
0 IF 	HS1 	GT 	63 	H=83; 	ELSE 	HmNSI; 
0 PUT 	EDIT('YEAR 	:SE 	EH 	1 2(A8101) 	DO 	11=72 	TO 	H)) 

(SKIP,A,COLUN(.39), 	12(F(6,3))); 
0 IF 	HSI 	LT 	84 	THEN 	COTO 	AI; 
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. 407 	2 0 N=NS1; 
408 	2 0 PUT EDIT('YEAR EIGHT ',(AS1(M) DO M=84 TO ID) 

(SKIP;A,COLUNN(39), 12(F(6,3))); 
409 2 0 Al: 

PUT EDIT('INCEPTION OF POLICY TO NOTIFICATION'''T0',(ATO(16) DO 16=0 TO NTO)) 
NTO)) 

(SKIP,A,COLUNN(3?),A,12(F(6,3))); 
410 	2 0 PUT EDIT('NOTIFICATION TO RECEIPT OF CASN','T1',(AT1(16) DO 16=0 TO NTI)) 

)) 
(SKIP,A,COLUNN(37),A,I2(F(6,3))); 

411 	2 0 PUT EDIT('RELATIVE EXPOSURE JAN-DEC',(EXPO(I6) DO 16=1 TO PERS)) 
(SK:P,A,COLUN!1(39),12(F(6,3))); 

412 2 0 PUT ED1T('LAPSING UNRENEUED POLICIES',(LAPDEL(16) DO 16=0 TO NLAPDEL)) 
(SKIP,A,COLUNN(39),12(F:6,3))); 

413 	2 0 PUT EDITt'PAYING C0NISSION 1 ,1 C011 1 ,(CON(I6) DO 16=0 TO NCOH)) 
(SKIP,A,COLUNN(36),A,I2 (F(6,3))); 

414 	2 0 PUT EDIT('RATE OF CUMNISSION IS',PERCOM)(SKIP(2);A,F(8,1)); 
415 ' 2 0 	L3: 

PUT SKIP(3); 

/* 	CHECK THAT DISTRIBUTIONS ARE P.D.F. 
416 2 0 TPIP=0.; 
417 	2 0 DO M=0 TO MSO; 
• 418 	1 	TENP=TENP+ASO(M)4 
419 	1 	END; 
420 	2 0 IF ABS(TENP-1.) GT 0.001 THEN 

PUT IDIT('DISTRISUTION SO IS NOT A VALID PROS. DIST. FUNCTION') 
(SKIP,A); 

421 2 0 TENP=0.; 
4c., 	2 0 DO 167=0 TO HSI; 
423 2 1 TENP=TENP+ASI(I6); 
424 2 1 END; 
425 	2 0 IF ABS(TEMP-1.) GT 0.001 THEN 

PUT EDIT('DISTRISUTION Si IS HOT A VALID PROS. DIST. FUNCTION') 
(SKIF,(I); 

`146 2 0 TENP=0.; 
42-: 	2 0 DO 16=0 TO NTO; 
420 2 1 TENP=TENP+ATO(I6); 
429 2 1 END; 
430 	2 0 IF ASS(TEMP-1.) GT 0.001 THEN 

PUT EDIT('DISTRIBUTION TO IS HOT A VALID PROB. DIST. FUNCTION') 
(SKIP,A); 

471 	2 0 TEMP-0 ; 
132 	2 0 DO 16=0 TO NTI; 
433 2 I TENP=TEMP -FATI(16); 
434 2 1 END; 
435 	2 0 IF ABS(TEMP-1.) GT 0.001 THEN 

PU7 EDIY('DISTRIBUTION TI IS NOT A VALID PROD. DIST. FUNCTION') 
(SKIP,A); 

0 	TE;:P7, 0.; 
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437 	2 0 DO 16=1 TO 12; 
4:38 2  1 TENP=TEMP+EXPO(16); 

	

4:33 	2 	1 	END; 

	

440 	2 0 IF ABS(TEMP-12.) GT 0.001 THEN 
PUT EDIT ('DISTRIBUTION OF EXPOSURE IS HOT YALID')(SKIP,A); 

	

41 	0 TENP.O.; 

	

442 	2 0 DO 16=0 TO NCOI1; 
443 2 1 TEMP.TEMP+CON(I6); 

	

444 	1 END; 

	

445 	2 0 IF ABS(TENP-1.) GT 0.001 THEN 
PUT EDIT('DISTRIBUT1ON COM IS NOT A VALID PROB. DIST FUNCTION')(SKIP,A); 

446 2 0 TEIIP=0.; 

	

447 	2 0 DO 16=0 TO NLAPDEL; 
443 2  1 TEHP=TEHP+LAPDEL(I6); 
449 2  1 END; 

	

450 	2 	0 	IF ABS( TEMP-1.) CT 0.001 THEN 
PUT EDIT('DISTR1DUTION LAPDEL IS HOT A VALID PROB. DIST. FUNCTION') 
(SMP,A); 
/*--CONSINE COMMISSION PERCENT AND DELAY IN PAYING COMMISSION 	*/ 

	

451 	2 0 DO 16=0 TO NCON; 
452  2 1 CO1i(16)=CON(16)*PERCON/100.0; 
4 `3 2 I EHD; 

	

454 	2 0 END SECOND; 

/t 
/* 

/t= 
MAIN PROGRAN 

	 DECLARATIONS 	  
455 	1 0 DCL DUN FILE PRINT; 
45 13 	1 0 DCL (11,12,13,14,NFM/NCLA,I,PERIOD,TINES) BIN FIXED(31); 
457 	1 0 DCL (SURP(240),PPOL(240),NPOL(240),VCL(240),CCL(240),UPRECON(0;20), 

OPOL(240),PDUE(240), CASHNOT(240),POPOL(240›,CLNLIA(300),UPR24(0:20) ,  
CASHREC(240),URITP(3(0),HCANC240),LAPVAL(240),PERCON, ANC0N(0;20),  
EXPO(12),EXPYRi20),CLAFAC(Oz10),LhPDEL<O;S),CON(0;6),CLPD(0:20),  
PROP1(5),PROP2<5),CHARG(5),INT(5),CLOUT(0:20),A[N1P(0;20),  
AS0(0:11),AS1(0;95),AT00:11),ATi:0111):,  BIN FLOAT ETERNAL; 

458 	1 0 DCL (CA,EXCESS,CFLOU,TOTURIT,TOTCL,TOICASH,TOTNOT,CLN0(300), 
PSUPV.0:20),UPRCALC(0:20),TENP.TEP1,TENP2,TEMP24,IDNR,UPR,OCR , INC, 
CONIS(240),PENICiFf,240),NEn0i1;24),CEL(0:12),FLOU‹240), CLM1(300),  
TEF,PCAN,TENN!E!,I,TENPREN,ECONTEN,FSEUPP.,LARNPREN(240),PSEUDUP(240),  
PSEUDEP(240),FLO!jTOT(240,TOIEXPNETFL('U) EIN FLOAT; 

459 	1 0 DCL (OFF3,oFF5,0FF6,OFF7,1CLi:;SS,W.:0,MtiNTO,HT1,NCON,NCLASS,NLAPDEL, 
CLAFACP(10),CFLAG(10), 
RUNS,PERS,1'EARS,SW3E7R,NRATE1,MPATE2) SIN FIXED EXTERNAL; 
/4,  
/1' 	SET INITIAL AND DEF,ALT VALIES AT START OF EACH RUN 

1 	0 	PUIL3 ,-;1; 



STMT 

461 
452 
463 

LEV 

1 
1 
1 

NT 

0 
.0 
1 

OPEN 	FILE(SYSPRINT) 	LINESIZE(132) 	PAGESIZE(64); 
DO 	TIMES=1 	TO 	RUNS; 
DO 	N=1 	TO 	240; 

454 1 2 SURP(N)=0.; 
465 1 2 FLOVTOT(N)=0.; 
45:3 1 2 END; 
467 1 1 DO 	N=0 	TO 	20; 
453 1 2 PSUPF(N)=0.; 
469 1 2 ANURITP(N)=0.; 
470 1 2 UPRCALC(H)=0.; 
471 1 2 ANCOM(H)=0.; 
472 1 2 CLPD(N)=0.; 
473 1 2 CLOUT(N)=0.; 
47 4  1 '7  UPRECOH(N)=0.; 
475 1 2 END; 
476 1 1 PUT 	SKIP(10); 
	 START 	NEXT 	CLASS 	 */ 

477 1 1 CALL 	PRIME; 
478 1 1 DO 	ICLASS=1 	TO 	NCLASS; 

/4, 	SET 	INITIAL 	AND 	DEFAULT 	VALIES 	AT 	START OF 	EACH CLASSS--*/ 
479 1 2 PERIOD=0; 
480 1 2 NCLA=1; 
481 1 2 DO 	N=1 	TO 	240; 
482 1 3 PSEUDUP(N)=0.; 
483 1 3 PSEUDEP(N)=0.; 
404 1 3 COMNIS(N)=0.; 
485 1 3 NEUNON(N)=0.; 
486 1 3 CASE REC(N)=0.; 
487 1 3 CASHNOT(N)=0.; 
483 1 3 EARNPREN(N)=0.; 
489 1 3 CLHO(H)=0.; 
490 1 3 CLN1(N)=0.; 
491 1 3 CLNLIA(N)=0.; 
492 1 3 END; 
493 1 2 DO 	4!=241 	TO 	300; 
494 1 CLM0(11)=0.; 
495 1 3 OL111(N)=0.; 
495 1 3 CLNLIA(N)=0.; 
497 1 3 END; 
493 1 2 CALL 	SECOND; 
	CALCULATE 	COMBINED 	DELAY 	FOR 	RECEIPT OF-CASH 	 */ 

499 1 2 DO 	13=0 	TO 	HTO+NTI; 
503 1 3 CDEL(13)=0.; 
501 1 3 END; 
50 1 2 DO 	13=0 	TO 	NTO+NT1; 
50? 1 3 DO 	14=0 	TO 	13; 
F.;04 1 4 IF 	14 	GT 	NTO 	OR 	13-14 	GT 	NT1 	THEN 	GOTO 	Si; 
F_H:15 1 4 CDEL(13)=CDEL(13)+ATO(14)*ATI(I3-I4); 
505 1 4 SI: 	END; 	END; 

1 2 PUT 	S!(IP(3); 
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509 

510 
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1 

1 

NT 

2 

2 

PUT 	EDIT('YEAR','PER',1 NO.','LAPSE','LAPSED', I NFP,'NO.NEW 1 ,'RENEUAL','RENEUED1  
RENEWED','URITTEN','CLAINS','CLAINSP,'CLAIM 	','COMMISSION','CASH', 	'C 
ASN','SURPLUS') 
(SKIP,A,X(1),A,X(2),A,X(3),A,X(2),A,X(4),A,X(4),A,X(2),A,X(1),A,X(2),A,X(2),A,X 
X(2),A,X(1),A,M2),A,X(0),A,X:2),A;X(3),A,X(4),A); 
PUT 	EDIT('IOD','CAUCS',' 	',VALUE','PREMI:JM','PREMIUM','POLICIES','PREMIUM',IPOLI 
M','POLICIES','PREMIUM','SETTLED.','POLICY',1 VALUE','RECEIVED','FLOU') 
(SKIP,XC5),11(A,X(1)),X(2),A,X(11),A,X(2),A); 
/* 	 */ 

511 1 2 DO 	11=1 	TO 	YEARS 	BY 	1; 
512 1 3 TOTWRIT=0.0; 
513 1 3 TOTCL=0.0; 
514 1 3 TOTCASH=0.0; 
515 1, 3 CFLOW=0.0; 
516 1 3 TEMPREN=0; 
517 1 3 TENPNEU=0; 
518 1 3 TEMPCAN=0; 

/* 	 CALCULATE 	WRITTEN 	PREMIUM 	 */ 
519 1 3 DO 	12=1 	TO 	PERS 	BY 	1; 
520 1 4 PERIOD=PERIOD+1; 

	 CALCULATE 	EFFECT 	OF 	INFLATION 	ON 	CLAIMS 	DISTRIBUTION---*/ 
'521 1 4 IF 	CLAFACPCNCLA) 	NE 	PERIOD 	THEN 	GOTO 	L15; 

1 4 IF 	CFLAG(NCLA)=1 	THEN 	BEGIN; 
523 2 4 TEMPI=CLAFAC(NCLA)/CLAFACCNCLA-1); 
524 2 4 TENP=TENP1; 
525 2- 4 DO 	ti=1 	TO 	NS1; 
526 2 5 AS1(N)=AS1(N)*TEMP; 
527 4 5 CLM1(PERICD-I-N)=CLHI(PERIOD+N)*TEMP; 
528 2 5 TEMP=TENP*TEM-‘1; 
529 2 5 END; 
530 2 4 END; 	ELSE 	BEGIN; 
532 2 4 TENP=0.; 
533 2 4 DO 	H=0 	TO 	NS1; 

2 5 TENP=TENP+AS1(N); 
2 5 END; 

576 2 4 TENP=1./TEMP; 
537 2 4 DO 	N=0 	TO 	HSI; 
528 2 5 AS1(N)=AS1(N)*TEMP; 
539 2 5 END; 	END; 
541 1 4 NCLA=NCLA+1; 
542 1 4 L15: 

URITP(PERIOD)=NPOL(PERIOD)*PPOL(PERIOD)+OPOL(PERIOD)*POPOL(PERIOD); 
543 1 4 TOTWRIT=TOTURIT+WRITP(PERIOD); 

/* 	CALC 	VALUE 	OF 	LAPSES 	MOTIFIED 	 */ 
544 1 4 TEMP=LAPVAL(PERIOD)“PDUE(PE3I0D)-OPOLCPERIOD)); 

/ 4 	 CALCULATE 	U.:EN 	THESE 	LAPSES 	ARE 	NOTIFIED 	 
545 1 4 DO 	13=0 	TO 	NLAPDEL; 
543 1 5 PSEUDUP(PERIOD+I3)=PSEUDWP(PERIODA-13)-1-TEMP1LAPDEL(I3); 
547 1 5 END; 
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/*----AMOUNT 	OF 	DISTORTION 	DUE 	TO 	PREDEBITING=VALUE 	OF 	LAPSING OCC---*/ 
/* 	URRIHG 	VALIE 	OF 	LAPSES 	NOTIFIED 	  */ 

548 1 4 PSEUDWP(PERIOD)=TEMP—PSEUDVNPERIOD); 
/* 	POSITIVE 	IF 	OYE7.ESTIMATED 	  kl 

549 1 4 TEMP=PSEUDUP(PERIUD)/PERS; 
550 1 4 PSEUDEP(PERIOD)=PSEUDEP:PERIOD)+TENP/2.0; 
551 1 4• DO 	I3=PERIOD+1 	TO 	PERIOD+FERS-1; 
552 1 5 PSEUDEP(13)=PSEUDEP(I3)+TEMP; 
553 1 5 END; 
554 1 4 PSEUDEP(PERIOD+PERS)=PSEUDEP(PERIOD+PERS)+TEMP/2.0; 

	CALC 	MONEY 	ACTUALLY 	RECEIVED 	IN 	NEU 	BUSINESS 	 */ 
555 1 4 TEMP=PPOL(PERIOD)*NPOL(PERIOD); 

- 556 1 4 DO 	13=0 	TO 	NT0+NT1; 
557 1 5 NEUMON(I3+PERIOD)=NEUMON(I3+PERIOD)+TEMP*CDEL(I3); 
558 1 5 END; 
559 1 4 RENLAP(PERIOD)=POPOL(PERIOD)*OPOL(PERIOD)+HEUMON(PERIOD); 
	CALCULATE 	COMNISSION 	  */ 

560 1 4 DO 	I3=0 	TO 	NCOM; 
561 1 5 COMMIS(PERIOD+I3)=COMMIS( PERIOD+13))+URITP(PERIOD)*CON(I3); 
562 1 5 END; 

	CALCULATE 	EARNED 	PREMIUN 	 */ 
563 1 4 TEMP=V,RITP(PERIOD)/PERS; 
see+ 1 4 )=EA1::AF1Eii(F1 r 
565 1 4 DO 	I3=PER5.0D+1 	TO 	PERIOD+PERS-1; 
566 1 5 EARNPREN(I3)=EARNPREN(I3)+TEMP; 
557 1 5 END; 
568 1 4 EARNPREN(PERIOD+PERS)=EARNPREM(PERIOD+PERS)+TEMP/2.0; 

/* */ 
/*----CALCULATE 	CASH 	EXPECTED 	BUT 	HOT 	NOTIFIED 	 */ 

569 1 4 DO 	13=0 	TO 	NTO; 
570 1 5 CASNNOT(PERIOD+I3)=CASHNOT(PERIOD+I3)+VRITP(PERIOD)*ATO(13); 
571 1 5 END; 

IA 	 CALCULATE 	CASH 	NOTIFIED 	BUT 	HOT 	RECEIVED 	 */ 
572 1 4 DO 	13=0 	TO 	HT1; 
573 1 5 CASHRECCPERIOD+I3)=CASHREC(PERIODI3)+CASNHOT(PERIOD)*AT1(I3); 
574 1 5 END; 

/* */ 
/* 	CALCULATE 	CLAIM 	LIABILITY 	  */ 

575 1 4 CA=CNPOL(PERIOD)+OPOL(PERIOD))*CCL(PERIOD)*VOL(PERIOD)/PERS; 
576 1 4 CLMLI11(PERIOD)=CLMLIA(PERIOD>+CAEXPO(12)/2.0; 
577 1 4 DO 	13=1 	TO 	PERS—I; 
578 1 5 N=I2+13; 
579 1 5 IF 	H 	GT 	12 	THEN 	M=M-12; 
560 I 5 14=PERIOD+1.7; 
501 1 5 CLMLIA(14)=CLMLIA(I4)+CA*EXPO(N); 
562 I 5 END; 
56,3 1 4 CLMLIA(PERIOD+PEPS)=CLNLIA(PERIOD+PERS)+CA*EXPO(12)/2.0; 

vo 117 	PF 	 1, ;;n1,1,t1 .1.11I1'EF.! 	SO •     It/ 

o 
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DO 	13=0 	TO 	NSO; 
CLMO(PERIOD+13)=CLM0(PERIOD+I3)+CLMLIA(PERIOD)*ASO(I3); 
END; 

/4 	CALCULATE 	VALUE 	OF 	CLAIMS 	SETTLED 	UNDER 	Si 	*/ 
587 1 4 DO 	13=0 	TO 	NS1; 
580 1 5 CLMI(PERIOD+I3)=CLM1(PERIOD+I3)4-CLMO(PERIOD)*AS1(13); 
589 1 5 END; 

/* 	CALCULATE 	CASH 	FLOW  	*/ 
590 1 4 FLOU(PERIOD)=CASHREC(PERIOD)-CLMI(PERIOD)-COMMIS(PERIOD); 

1 4 CFLOW=CFLOU+FLOU(PERIOD);_ 
592 1 4 FLOVTOT(PERIOD)=FLOUTOT(PERIOD)+FLOU(PERIOD); 

/4: 	 */ 

/* 	 CALCULATE 	TOTAL 	NOM 	PURE 	PREMIUM 	*/ 
593 -I 4 EXCESS=URITP(PERIOD)-CA*PERS-WRITP(PERIOD)*PERCOM/100.; 

594 4 PUT 	EDIT(/ 1, I2, NCANC(PERIOD ), LAPVAL(PERIOD ), PSEUDUP(PERIOD), PPOL(PERIOD) 
),NPOL(PERIOD),POPOL(PERTOD),OPOL(PERIOD);WRITP(PERIOD),CLMi(PERIOD),CCL(PERIOD 
L( PERIOD ), VCL( PERIOD ); CO{;111 S( PER IO0 ), CASHREC(PERI OD),F LOU(PERI OD ),EXCESS/ 
S) 
(SKIP,F(:,.;),F(3),7 	F(0,1),2 	F(8),X(2),F(6,3),F(7),X(2),F(7,1),X(2),2 	F(S),X(3) 
),X(2),F(8)); 

595 1 4 SURP(PERIOD)=EMCESSI-SUPP(PERIOD); 
598 1 4 TEMPCAM=TEMPCAN+NCANC:PERIOD); 
597 1 4 TEV,PNPJ=TEmPNEU+NPOL(PERIOD); 
590 1 4 TENPR;7N=T 7:1PRL7 14 40P0 1 (PERIOD); 
591. 1 4 ANCON(11)=ANCOMI1)+CONI0(PERIOD); 
600 1 4 EilD; 	/* 	PERS 

/1: 	 */ 
/* 	CALCULATE 	POSITION 	AT 	YEAR 	EHD 	 

601 1 3 TEMP24=0.; 
602 1 3 P8EUDUPR=0.; 
60:; 1 3 OCR=0.0; 
604 1 3 UPR=0.0; 
605 1 3 IDNR=0.; 
606 1 3 TOTHOT=0.; 
697 3 TOTEXP=0.; 
606 1 3 ECTENP710.; 
609 1 3 AW)!RITP(11)=TOTURIT 4 ANWRITP(II); 

/ 	 */ 
	CALCULATE 	I.S.N.R. 	Al 	YEAR 	END 	 tit / 

610 1 3 DO 	13=1 	TO 	NSO; 
611 4 . IBNR-CLMO(PERIOD+I3)+IDNR; 
612 1 4 END; 

/*, 	CALCULATE 	O.C.R. 	AT 	YEAR 	END 	/ 
817 1 3 DO 	13=1 	Te 	N st; 
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614 1 4 OCR=OCR+CLMICPERIOD+I3); 
615 	1 • 4 	END; 

/* 	 */ 
/* 	 CALCULATE U.P.R. AT YEAR END  	 */ 

616 	1 3 	DO 1'3=1 TO PERS; 
61? 1 4 PSEUDUPR=PSEUDUPR-t-PSEUDEP(PERIOD+I3); 
618 1 4 UPR=UPR+EARN?REM(PERIOD+I3); 
419 1 4 TOTEXP=TOTEXPi.CASHREC(PERIOD+13); 
420 1 4 TOTNOT=TOTNOT+CASHHOT(PERIOD 4-13): 
621 1 4 ECONTEMP=ECONTENP+CLMLIA(PERIOD+13); 
622 1 4 	END; 

/*--CALC TOTAL CLAIMS SETTLED AND TOTAL CASH RECEIVED 	*/ 

423 	1 3 DO I3=PERIOD-PERS-!-1 TO PERIOD; 
624 	1 	4 	TOTCL=TOTCL+CLN1( 13 ); 
625 1 4 TOTCASH=TOTCASH+CASHREC(I3); 
626 1 4 END; 
62? 1 3 CLPD(I1)=CLPD(I1)+TOTCL; 

/* 	CALCULATE U. P. R. BY 24 TH'S RULE 	 */ 

628 	1 3 DO I3=1 TO 12; 
629. 1 4 I4=PERIOD-12+I3; 

.630 1 4 TENP24=TEliF241-RENLAP(I4)*FLOAT(2*I3-1)/24.0; 
631 1 4 END; 

/* 	CALCULATE U. P. R. BY 30 TH'S RULE 	*/ 

632 	1 3 	PUT EDITy*******c*****1,****:************************************************* 
**********t**-*******,,,**,v***********4:**1,*********4,****;:t************* 
*' ) (SKIP, A); 

633 1 3 PUT EDIT('*',I1,TEMPCAN,TEMPNEU,TEMPREN,TOTURIT,TOTCL,'UPRiCALC>',UPR ,TOTCASH,T 
OTCASN,CFLn,'*') 
(SKIP,A,F(2),F(9),X(22),F(10),X(6),F(10),F(10),F(8), X(2), A ,F(8), X(4 ), F( 11 ),F(8)' 
11),F(8),COLUMN(132),A); 

434 	1 3 PUT EDIT(/*/,'OCR',OCR,'UPRCECON',ECONTEMP,'UPR 24THS',TEMP24, 
'CASHDUE',TOTNOT+TOTEXP,'*') 
(SKIP,A,X(5),A,F(9),COLUMN(54),A;F(B),COLUMN(79),A,F(10),COLUMNC 99),A ,F( 7),  OLU 
(7),COLUM11(132),A); 

435 	1 3 PUT EDIT('*','IeNR',IBNR,OCR+IBNR,'UPR STRAIN',PSEUDUPR,'UPR (30THS)', 
TEMP2“0.8,1 *') 
(SKIP,A,);(4),A,F(9),F(12),X(25),A,F(9,1),COLUMN(79), A,F(8 ), COLUNN( 132),A ); 
A); 

636 	1 3 	PUT EDIT< ,***********************1:**************************************** 
****************v*****************************1:********************** 
*' ) ( SKIP,A); 
/* 	 */ 
/*  	 STORE ',PEARLY TOTALS 	 */ 

637 1 3 CLOUT(I1)=CLOUT(I1)+OCR+ISNR; 
638 1 3 UPRECON(I1)=UPRECON(I1)+ECONTEMP; 
639 1 3 PSUPR(I1)=PSUPR(I1) -1-PSEUDUPR; 
440 1 3 UPRCAIC(I1)=UPPCALC(I1)+UPR; 
641 1 3 UPP24(I1)=UPP24(I1)+TENP24; 

1 3 El“); 	 /1,--END YEU:S---*/ 
1 	 /I—EU() CLAS ii  
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/* 	  
PUT 	EDIT('WRITTEN 	PREMIUM 	FOR 	EACH 	YEAR') 
(SKIP(2),A); 
DO 	?1=1 	TO 	YEARS; 
PUT 	EDIT('YEAR',M,ANWRITP(11))(SKIP(1),A,F(5),X(4),F(12)); 
END; 
/* 	 PRINT 	NET 	CASH 	FLOU 	  
• IF 	OFF3=1 	THEN 	BEGIN; 
•PUT 	EDIT(' 	YEAR 	PERIOD 	CASH 	FLOW 	EXPENSES 	NET 	CASH 	FLOW 

*/ 

*/ 

INTEREST 
INVESTMENTS') 	(SKIP(3),A); 

650 2 1 BANK=0.; 
651 2 1 PERIOD=0; 
652 2  1 DO 	M=1 	TO 	YEARS; 
65:3 2 2 TEMP=EXPYR(M)/PERS; 
654 .-, ..,- 2 DO 	N=1 	TO 	PERS; 
655 2  3 PERIOD=PERIOD+1; 
656 2  3 NETFLOU=FLOWTOT(PERIOD)-TEMP; 
657 2  3 BANK=SANK+NETFLOW; 

1,1, 	 CALC 	INTEREST 	 */ 

652 2 3 INC=0.; 
659 2 3 IF 	BANK 	GT 	0. 	THEN 	BEGIN;  

/* 	 INTEREST 	EARNED 	ON 	ASSETS 	 */ 

660 3 3 DO 	13=1 	TO 	NRATE1; 
66 3 4 INC=INC+BANK*PR.OP1(13)*INT(I3); 
662 3 4 END; 	END; 
664 2 3 ELSE 	BEGIN; 

/*  	INTEREST 	PAID 	ON 	BORROWINGS 	 */ 
665 3 3 DO 	13=1 	TO 	HRATE2; 
666 3 4 INC=INC+BANK*PROP2(I3)*CHARG(I3); 
667 3 4 END; 	END; 
669 2 3 PUT 	EDIT(M,N,FLOUTOT(PERIOD),TEMP,NETFLOW, INC,BANK) 

(5KIP(1),F(G),F(6),F(10),F(10),F(15),F(13),F(10)); 
670 3 BAMK=BANK+INC; 
671 3 END; 
672 2 2 END; 	END; 
674 1 1 IF 	OFF3=1 	THEN 	BEGIN; 

/- 	PRINT 	PREMIUM 	SURPLUS 	FOR 	EACH 	YEAR 	IF 	REQUIRED 	 */ 
675 1 13=0; 
676 2 1 PUT 	EDIT('EXCESS 	OF 	PREMIUM 	OVER 	CLAIMS 	AND 	COMMISSION 	FOR EACH 	YEAR') 

(SK1P(3),A); 
677 1 DO 	I1=I 	TO 	YEARS; 
60 2 2 EXCESS=0.; 
6.7' 2 2 DO 	12=1 	TO 	PERS; 
600 2 3 13=13+1; 
601 2 3 EXCESS=EXCESS+SURP(I3); 
662 2 3 END; 
683 2 2 PUT 	EDIT(II+BASEYR,EXCESS)(SKIP,F(7),F(19,2)); 
t;,64 2 2 END; 	END; 

6 .;.:6 1 1 TENRI,TEMP2=0.; 

INVESTHE. 
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	PRINT 	OUT 	PUBLISHED 	REVENUE 	ACCOUNTS 	(FICTITIOUS) 	  
687 2 1 DO 	I1=OFF5+1 	TO 	YEARS; 
6438 1 2 PUT 	EDIT( 'REVENUE 	ACCOUNTS 	(AS 	PUBLISHED) 	FOR 	YEAR 	ENDING 	31ST 	DEC' 

I1+8ASEYR )( SKI PC 5 ), CULUMN( 40 ), A, F( 6 )); 
689 1 2 PUT 	EDIT( 	 ANUR1TP( I 1 )/100g. 

(SKIP(3),COLUNN(5 ), A,COLUMN( 45 ), F( 8,1 )); 
690 1 2 TEMP1=( PSUPR( I 1 )-PSUPR(11-'1 )+UPR2“ 	)-UPR24( I1-1 ))*O. 008; 
691 1 2 PUT 	EDIT( ' LE!.35 	INCREASE 	IN 	UPP.', TEMPI )( SKIP, X(5 7, A,COLUMN(45), F( 8,1 ));. 
692 1 2 PUT 	EDIT( '  	)(SKIP,COLUMH(46), A); 
693 1 2 TEMP1=ANURITP( 11)/1000 .-TEMP1; 
694 1 2 PUT 	EDIT( TENN ) 	 (SKIP, COLUMN(55), F( 8, 1)); 
695 1 2 PUT 	EDIT( 'LESS: 	CLAIMS 	PA ID' 	CLPD( 1'1)/1000. ) 

(SKIP,COLUMN(5 ),A,COLUMN( 35 ),F(8,1 )); 
.696 1 2 PUT 	EDIT( ' LESS 	CLAIMS 	0/S 	2EGINNING' , CLOUT( I1-1 )/1000. ) 

(SKIP 'COLUMN( 10 ), A, COLUMN(35), F( 8, 1 )); 
697 PUT 	EDIT( 'PLUS 	CLAIMS 	0/S 	AT 	END', CLOUT( I1 )/1000. ) 

(SKIP,COLUMN(10), 	COLUNN(35),F( 8,1 )); 
698 1 2 PUT 	EDIT( ' 	  ' )(SKIP,COLUM1-1(36 ), A); 
699 1 2 TEMP2=( CLPD( I1 )-CLOUT( I1-1 )+CLOUT( 11) )11000. ; 
700 1 2 PUT 	EDIT( ' CLAIMS 	INCURRED', TEMP2 

(SKIP, COLUMN(10 ), A, COLU:IN(45),::( 8, 1 )); 
701 1 PUT 	EDIT( ' COnISSIOJV , A!..1C0M( 	)/1000. ), 

(SKIP, COLUMN( 5.),A,COLUMN( 45 ),FCC,1 »; 
702 1 2 PUT 	EDIT( ' EXPENSES' 	EXP?R( I 1)/1000 

( Si's*IP, COLUMN( 5 ),A,COLUMN( 45 ), F(8,1 ) ); 
703 1 PUT 	EDIT( '  	)(SKIP,COLUM11(46 ), A); 
704 1. 2 TENP2=TE;1P2+ANCOM(I1 )/1000.-i-E;PYR( I1)/1000.; 
705 1 2 PUT 	EDIT( TEt1P2 ) 	( SK IP, COLUNN( 55),P( 8,1)); 
706 1 2 PUT 	EDIT( '  	)(SKIP,COLUMN(56 ), A); 
707 1 2 PUT 	E_DIT( TEMPI-TEMP2 )( SKIP, COLUM;4( 55),F( 8, 1)); 
708 1 2 PUT 	EDIT( '    ' )(SKIP,COLUMN(56 ), A ); 
709 1 2 END; 

/1, 	PRINT 	OUT 	P1ANAGEMEI-dT 	REVENUE 	ACCOUNTS 	(FICTITIOUS) 	 */ 
710 1 1 DO 	I1=OFF61-1 	TO 	7EARS; 
711 1 2 PUT 	EDIT( ' REVENUE 	ACCOUNTS 	( INTERNAL, 	ACCOUNTING) 	FOR 	YEAR 	ENDING 	31ST 

DEC', 
Il+0ASEYP.)(SKIP(5 ),COLUNN(40), 	F( 6 )); 

712 1 2 PUT 	EDIT( 'PREMIUMS' , ANUP.ITP( I 1 )/1000. ) 
(SKIP( 3 ), COLUMN( 5 ), A,COLUMii( 45 ), EC 8,1)); 

713 1 2 TEMPI =( UPRCALC( 11 )-UPP.CALC( I1-1) )1:0.008; 
714 1 2 PUT 	EDIT( 'LESS 	INCREASE 	IN 	UPP.' , TEMPI 	SKIP, X(5 ), A,COLUHN(45 ), F( 8,1)); 
715 1 2 PUT 	EDIT( ' 	  ' )(SKIP,COLUMN(:6), A); 
716 1 TENP1=ANURITP( 11)/1000 .-TEMP1; 
"74 -7 
( 1 2 PUT 	EDIT( TE11P1 ) 	 ( SKIP, COLUMN(55), F( 8,1 )); 
718 1 2 PUT 	EDIT( 'LEES: 	CLAIMS 	PAID' ,CLPD( '1)/1000. ) 

(SKIP,COLUMN(5 ),A,COLUNN( 35 ),F(S,1 )); 
719 1 2 FUT 	EDIT( ' LESS 	CL' INS 	0/S 	BEG INNI' , CLOUT( I1-1 )/1000. ) 

(::KIP,COLUNN(10 ), A, COLUNN(35), F( 8, 1 )); 

DEC.', 
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2 PUT 	EDIT('PLUS 	CLAIMS 	0/S 	AT 	END',CLOUT(I1)/1000.) 
(SKIP,COLUMN(10),A,COLU11(35),F(0,1)); 

721 1 2 FUT 	EDIT(' 	 ')(SKIP,COLUNN(36),A); 
722 1 2 TENP2.(CLPD(I1)—CLOUT(I1-1)+CLOUT(I1))/1000.; 
723 1 2 PUT 	EDIT(' CLAIMS 	INCURRED',TENP2) 

(SKIP,COLUNN(10),A,COLUON(45),F(8,1)); 
724 1 2 PUT 	EDIT('COONISSION 1 ,011(I1)/1000.) 

(SKIP,COLUNN(5),A,COLUN1(45),F(0,1)); 
725 1 PUT 	EDIT('EXPENSES',EXPYR(I1)/1000.) 

(SKIP,COLUN1{(5),A,COLUEN(45),F(0,1)); 
726 1 2 PUT 	EDIT(' 	  1 )(SKIP,COLUN(46),A); 
727 1 2 TENP2=TEMP24-ANCON(I1)/1000.+EXPYR(I1)/1000.; 
728 1 2 PUT 	EDIT(TEMP2) 	(SKIP,COLUNN(55),F(0,1)); 
729 1 2 PUT 	EDIT(' 	  1 )(SKIP,COLUNN(5S),A); 
730 1 2 PUT 	EDIT(TENFI—TENP2)(SKIP,C0LUNN(55),F(0,1)); 
731 1 2 PUT 	EDIT(' 	 ')(SKIP,COLUNN(56),A); 
732 1 2 END; 

/ 	 PRINT 	OUT 	REVENUE 	ACCOUNTS 	(ECONOMICALLY 	CORRECT) 	 

733 1 1 DO 	II=0FF7+1 	TO 	YEARS; 
734 1 2 PUT 	EDIT('REVENUE 	ACCOUNTS 	(ECONOMIC 	BASIS) 	FOR 	YEAR 	ENDING 31ST 

I14-SASEYR)(SKIP(5),COLUON(40),A,F(5)); 
735 1 2 PUT 	EDIT('PRENIUNS',WARITP(11)/1000.) 

(SKIP(3),COLUNN(5),A,COLUNN(45),F(0,1)); 
73G 1 2 TENP1=(UPRECON(I1)—UPRECON(I1-1))*0.001; 
737 1 2 PUT 	EDIT(' 	 1 )(SKIP,COLUNN(46),A); 
738 1 2 TEnP1=AN'l!RITp(I1)/1000.—TENPI; 
739 1 2 PUT 	EDIT(TENP1) 	 (SKIP,COLUNN(55),F(.0,1)); 
740 1 2 PUT 	EDIT('LESS; 	CLAINS 	PAID',CLPD(I1)/1000.) 

(SKIP,COLUMN(5),A,COLUN1{(35),F(8,1)); 
741 1 PUT 	EDIT('LESS 	CLAINS 	0/S 	SEGINHING',CLOUT(I1-1)/1000.) 

(SKIP,COLUNN(10),A,COLUNN(35),F(8,1)); 
742 1 2 PUT 	EDIT(' PLUS 	CLAINS 	0/S 	AT 	END',CLOUT(I1)/1000.) 

(SKIP,COLUNN(10),A,COLUNN(35),F(8,1)); 
743 1 2 PUT 	EDIT(' 	  1 )(Sr1P,COLUNN(56),A); 
744 1 2 TENP2=(CLPD(I1)—CLOUT(I1-1)+CLOUT(I1))/1000.; 
745 1 2 PUT 	ED/T('CLAINS 	INCUPRED',TEMP2) 

(SKIP,COLUNN(10),A,COLU;:iN(45),F(8,1)); 
7 4G 1 2 PUT 	EDIT('CONISSION',ANCON(11)/1000.) 

(SKIP,COLU1'ig(5),A,COLU;:N(45),F(0,1)); 
747 1 2 PUT 	EDIT('EPENSES',EPYR(II)/1u30.) 

(SKIP,COLUNN(5),A,C0LU11N(45),F(0,1)); 
740 1 2 PUT 	EDIT(' 	  ')(SIP,COLU'el;(4 ,].),A); 
749 1 2 TE11P2=TEMP2+ANCON(I1)/1000.+Ex:, VP(I:)/1000.; 
750 1 2 PUT 	EDIT(TEMP2) 	ti SKIP,',;OLUMN(5),F(,1)); 
731 1 2 PUT 	EDIT(' 	  1 )(SIP,COLUi;NC),A); 
752 1 2 PUT 	EDIT(TENPI—TEOP2)(SKIP,COLUN(55),F(0,1)); 
753 1 2 ,COL U;({  PUT 	EDIT('    1 )(SVIF 	N 
7Z4 i 2 END; 

DEC.', 
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DATA CODES AND  RUNNING 
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Running; the Solvency Model 

The built-in values are intended to be used for the five year running-

in period, as described in the text, in order that a steady state situation 

is built up. These may however be altered by using the appropriate data 

codes and placing these cards immediately after the comment cards. For 

the main run the required values are supplied in a similar w9.1, using 

the same set of codes. 

The claims delay distribution must be on the first two cards. The 

distribution is of the form of the percentage of claims occurring-in a. 

month which are settled in each subsequent month, starting from the 

current month. These are followed by optional comment cards which are 

terminated by a card with an asterisk in column 1, which must be present 

even if there are no comment cards. Both sets of data cards ara terminated 

by a card with 999 in columns 1 - 3. 

The sequence is thus:- 

Cave, 1 

2 

3 

claims distribution 

comment cards 

terminator for comment cards 

data for running-in period 

999 data terminator 

data for main run 

999 data terminator 
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Data Codes for the Solvency Model  

Code 	Default value or Format 	Comment (Use)  

2 	 5 	 Number of years of run after 

running-in period. 

7 	 6000. 	Capital at the start of the run. 

8 	30. 	The percentage of the capital 

in the form of shares (on which 

dividends are paid). 

10 0. Dividend percent paid on shares. 

11 60. Money paid on claims on £100 

of written premium. 

12 12. Money paid on commission on 

£100 of written premium. 

13 3. Money paid on reinsurance on 

£100 of written premium. 

14 0. Rate of interest earned on cash 

balance (investments). 

15 25. Expenses on.each £100 of written 

premium. 

19 0. Rate of tax rercent. 

20 1. Rate at which the written tremium 

changes on the previous month, 



APPENDIX  G.2 

VARIABLES AND TBEIR USE 

SOLVENCY MODEL 
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Variables and their Use  

Solvency. Model  

Variable 	Description 
	

Dimension  

BIT 	A flag = 0 if in running-in period 

= 1 if not in running-in period. 

BLANKET 	A mask used to identify the end of the 

comment cards. 

CAPITAL 	The capital employed each year. 	(0:24) 

CAPSTA 	The capital at the start of the run. 

CARD 	Buffer for reading in data. 

CASH 	Cash balance at the end of the year 

(excluding CAPSTA). 

CL 	Claims as a proportion of the written 

premium. 

CLAM 	Claims paid in each period.. 	(300) 

CLDIS 	Claims settlement distribution by period. 	(0:40) 

CLOUT 	Claims outstanding at year end. 

CLPD 	Claims paid during year. 

CODE 	Data code. 

C0'ThT 	Commission as a proportion of the written 

premium. 

DIVI 	Dividends paid during year. 

EP 	Premiums earned in each period. 	(0:300) 

EXP 	Expenses as a proportion of the written 

premium. 

EXPTOT 	Total expenses this year . 

FACTOR 	Change in written premium per month . 

1TDS 	Capital employed this year 

INT 	Rate of interest earned on investments. 

INTAX 	Taxable income this year. 

INVIN 	Investment income this year. 
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Variable 	Description  

MONEY 	Money left from transactions this year. 

PJ 	 Local counter. 

NCL 	Number of periods in claims distribution. 

PERIOD 	Counter for current period. 

PROSHARE 	Proportion of the initial capital on 

which dividends are paid. 

RDIVI 	Rate' of dividends paid. 

REIN 	Reinsurance costs as a proportion of the 

written premium. 

RRA 	Rate of return on capital for each year. 	(24) 

RTAX 	Rate of tax.  

R3 	The total of claims outstanding and 	(24) 

UPR (30ths basis) for each year. 

SOLA 	Solvency margin for each year. 	(24) 

TAX 	Tax this year. 

TEMP. 	. Local variable. 

TEXP 	Total expenses this year. 

T1 	Local variable. 

UPRREAL 	.UPR calculated after deductions for 

expenses and commission. 

• UPRSTAT 	UPR calculated on a 30ihs basis. 

WP 	Written premium each period. 	(0:300) 

WPREAL 	Written premium each period after 	(300) 

deduction of expenses and commission. 

WPTOT 	Total written premium this year. 

YEARS 	Number of years of run. 
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PERIOD 	WRITTE PREMIUM 
. 1Un0.00 

	

4 	1000.n0 
1000.00 

	

76 	1000.00 

lu00.00 

if,u0.00 

	

rt 	100n.nn - 	' PO 

100:-2.00 
1600.00 
1000 	00 

R0SIT:N 	AT 	Et.iE) 	OF 	YEAR 

STATUTORY 
200.n0 
no.cle 
800.00 
G60.00 

800.00 
830.00 

r! 	1-111 

8 U  0 . 0 
800.00 
800.00 
800.00 
80n.00  

W.F. 	REALISTIC 

• 

30 	CC! 
7 0 	0 11 

"7 	q , 	, 

a7c.cic 
3 0 . C U 
7 0 
0.00 

30 
00 

EFENSEE7  
70.00 
•:,7L1.00 

. 	270.00 
270.0n 

270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 
270.00 

0:FTSTH'N'DING 	CLAIMS 10503.5 10507.5 

P 	( FLiCTiC 
UPPTArUTURV'.. 

3700.0 
4800.0 

INCOPE 12DC O .n 

PAID 7 	9 
TOTAL 	1MPENSEs 

0 
REINSCE 	COST ,C0.0 

tiON2 	tEFT 	FROM 	THIS 	YEARS 	ACTIVITIES 
EAR6ED 

INCRLAF 	lt.j 	OCR 	AND 	UFR(STATUTORY) 

TW/A4:::LE 	INCOME 
T.  H 

LEFT 	THIS 	YrAP. 	AFTER 	TAX 

RE:TU:; 	GH 	CAPITAL 	EMPLOYED 

IMPL0'4'rE., 	AT 	END 	OF 	YEAR 

EN: 	VEriR 

.:=..•4 

------- 
214 	5 
15q8.0 

44.3 

6355.9 

44.5 
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12 
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1$:. 
1? 

18 
19 

Lv .-.. 

23 

.„.:::... 
--..-, (...e 
--...-.-.. ,:., 
--.;,,---,. 

31 
32 
33 
34 

-:- 
..: 	.:-.. 
77 

I. 

1 
1 
1 

1 

1 
•1 
• i 

1 
1 

1 
1 

1 
1 

t 

1 
' 
1 

1 
1 
1 
] 

1 
1 
1 	. 
1 
i , 
. . ' 
i 

0 

0 

0 
O• 
0 
0 

:0 
1 

1 
- 2 
2 
1 
l 

0 

0 
.0 

ir 

. 	0 
0 
U 

0 
0 
0 

0 
1 
i 
0 
1 
1 

0 

0 

U 

1 

PLA: 	PROCEDURE 	OPTIONS 	(LIAIN); 
	 SOLVEN, CY 	M0 7..E1 	  

 	DECLARTION:i; 

D01.. 	CAPRi:.10!(37i0),C 1 W1(700),WP(0; 71-00), CLDIS. ( 0 : 40 ),EPC 0; 300),CLPD,  

INT,INTW::::TAX,CLOUT.TTAT,UPRPLAL,T-EXP,FUNDS,RTAX,INVIN,RDIVI,EXP,  

t,...7(0:24),RPO'.7..i.: .;7: , PRn(24.), OLP.,:. 2,', ),12.PTTP.L(24),  

7f,A1P,T1.;.JPT0T,EPT,:i,': 	--,CAH,DIV7.,CL,COHN,REIN,CgPSTA) 	PIN 	FLOAT; 

-:,,...• L. 	C H PD. 	CNA R(.. 	z:;;-2:.4 

.)CL. 	P 	A:-,v.F1' 	C .ri I-. 	f.: ( 	1 	) 	i...,  :. 	 - 	( 	C 
r:,  C: L 	L '-■ E:r.20) 	LE- EL; 
,...CL 	(N.....L.PIT,IS,YEARS,CODE,PERIOD,I1,12,I) 	PIN 	FIXED; 

	7-:EAD 	IN 	CLAIMS 	SETTLEME:4.T 	DISTRIBUTION 	(AS 	A 	PERCENTAGE) 	 

;:.0 	I1.1 	T 0 	2; 
L,C7 	FILE 	(SYS:H) 	EDIT 	(CARD) 	(A(20)); 

LIST,(CLDIS(Ii:,) 	DO 	P..,=NCL 	TO 	NCL+N-1)); 

[0. 	1..7-,:1CL. 	10 	i-;CLi-N-1. 
OLDIS,:7 6)=OLDIS(1.(,)/100.; 
END, 
N0L=HCL+N; 
END, 

OiN 	EHDFILEt:SYSIN> 	COTO 	1.999; 

	  SET 	I.NITIAL 	VALUES 	 

t-IT=CL 

l'  

isi■t‘st. 

::!:•:',.j. ,---- 0. 	; 

!.APSTA=t;.000.; 
P!-..!OCHAPE=0.3; 
r(n)=1000.; 

H.: 	It:=1 	TO 	24; 
T.-I 	I. 	0 	. 
L 	i 	rt• 
:T.--! 	i=1 	TO 	300; 
;.- LW-1(If..)-0.;. 
:-.;• 	T..._,.;.0.; 	• 

*/ 



S T T LE UT 

	

" 	1 	* 	0  

	

4 I1 	U  

	

42 	• 	1 	0 	L 	I ; 

. 	1 2 
n . 03; 

	  --F-:FAD 	NEXT 	COMEt-IT 	CARD 	  
661 	FILE(SYSIN) 	EDITI;CARD) 	(A( 80);;; 	 - 	• 

• TE:1:;T 	FOP 	CGNMENT 	TERNNAT0R 	 
4 3 	1 	. 	0 	I F 	CI_ f.=111(F 7 = ) 	* ' 	1-1-1E?:4  
4 4 	1 	0 	';:.!T 	FILE( SYSPRINT) 	EDIT,LC'..RD) 	(SKI1.-COLU1'11.4(10).. A(30)); 
45 	1 	0 	::: I:: TO 	L 1 1 

0 	1. I 0 : 

	  :ERt1 	UEXT 	DkTA 	CARD 	  
C r: I 	F.- 	!.. :(SYSIN) 	EDIT 	( 	r“,`  

4 7 	1 	0 	CET 	ST171;;CACORD 	LIC;T(CODt:::: 
T 	FOP 	TEP.NINTOP. 	 

4c • 	0 	COL:- 	THEN 	ITO 	L999; 4i 	1 	0 	G 	T 0 	L 	C 0 D 	; 
5 0 	0 	L 	E: 	2 	; 	Ii 	I R. 	11 G 	C A P. 	) 	L I 13 T 	C Lir)  1 	1 	0 	 G CI T 0 	Li;  ,A 
..., 	.:. D 	L 	13 is 7 ) : 	G E T 	9 I R I IA G ( C c; P D ) 	L I S T ( C. C C? E : C A P 8 IH:4 ) ; 

0 -... 	A, 
31 i7;: i N V. C C; 1:.: D ) 	Li S'T ( C.0 II. E : 	F.' R 0 8 i-1 A R E ) ;  

U PF,'OSHAPE=P1ROSHHE/100.; 

	

5 6 	1 
 

0 	 fATU Li.; 
57. 	0 1..c.it:?<10)! GET STRING(CAF,:0) EI8T(C:ODE,RDIVI); 

	

56 	1 	0 	;.: C.,  I 	I = R 0 1 V I / 1 0 0 

	

5 9 	I 	U 	 G-  0 T 0 • Li 

	

0 	1 0 1.(•]!B(11); GET STRING(CARD) LIST(COr.i, E,CL); 

	

f.:.; '... 	4 	U 	0 I. = C L ,/ 1 0 C; . ;  
U  

1  ,.... 	L. ::i 1.3 ( 1 2 ) : 	t: E T 	S T R I N S ( C 11  R c., ,:, L I S T . C ;..) 	C 0 M t'l ) ; 

	

c .. ,t 	1. 	0 	.... I.; N i": ---, 0 0 11 1'; / 1 0 0 . ; 
6 5 

 
U 	 . 	 6010  L1: 

	

6 6 	1 	0 	L A r3 (.1.3)? CET STRING( CARD ) LIST(COE:E.:RFIN); 

	

6 7 	1 	0 	',.. E I 1.1 = 1.3  E I H () 1 0 0 . 

	

6?. 	 0 	 r: 0 T : 

	

C. -... 	1 	0 	L. 	i::: ,. 1 .: ) 	C E T 	S T P I 1.1C f.. e A F...: r:' ) 	L I C T 	0:  
, 

	

C 	1 	u 	IiIi.:01- /luu. 
-7 ! 

0 	 f ft 0 T 0 Li _. ..  
U 	I ;'; :'; ,.. .. r:-; ) ; 	L 1  - 	S T P I N C i, C. A F.! r' ) 	1. '7, !.... ; ,. L:r,. F. . 1 

0 



S707  LEV r7 

1 0 RTAX=RTAX/100.; 
1 0 	 COTO LI; 
1 	0 	LAB( 20); GET STRINC( CARD ) LIST(00..FACTOR ); 

72 
	

1 	0 	I: 0 T 0 L 1 ; 
1 0 ; 	; 	/* END OF DATA INPUT SECTION 

	 PRINT OUT DAT:•":, 	  */ 
PUT EDIT( 'SOLYE!.1C!!' 	MODEL' )(EKIP,001 	 ), A); 

1 0 IT SIT=0 THEN COTO 'SETUP; 
, 	1 	0 	P 	E C,  1 T 	 F. 	0F 	E ;LI F.' 5 OF R U N 	E 	) ( K I P 	COLURN( 45) F ( 0 	) ) ; 

83 	1 	0 	PUT FDIT( 'DISTRIEUTION CF CLAIMS' )(sKir, roLutiN( 70),A); 
	  PF:I::T OUT E)1;73 	I F..: UTION OF 	 CCIDEKT TO NOTIFICATION*/ 

84 	1 	0 	T F KC L-1 	 T 19 T 	 ELSE N = 0 L 	; 
86 	1 	1.; 	P 	E I T 	DD 16=8 	U/) 

I P 2 ) 2 0 	D) )/  
87 	I 	0 	PUT  F 	( ( L. C,  9 ( I 6 ) 1 0 0 . 	CI I6= 	0 N ) ) 

t SKIP 2 0 	( 	1 ) ) ; 
E; 	1. 0 IF NUL LT 20 THEN COTO L2; 
e 	 e 	H- t; c L. - 1 ; 
9D 	1 	0 	PUT EDIT((I6 DO I 6 = 2 0 TO N)) 	 k.,"1 

( K P 2 ) , 2 	F ( 	: 0 ) ) ; 
•, 	0 	P t.' I E T. 	( ( 	D I S(I 	) 	1 0 	DO I 	1..x 2 r! ?O 14, 

K I P 	F( 	„ 	) ) 
92 	i• . 0 	L2; 

	CHECK FOR VALID CL(4INS 0ISTPIPU7ION  
	 , 

TErr=0.; 
9J 	1 C! O0 I =D  T0 NCL-I; 
"i-1 4 	1 	1 	T E9P=TEMP 4: C!0lS ( I6) /  
9 fi 	1 	1 	E D ; 

- 
:3  e: 	 1 	0 	7 E!'l P T E P 1 0 0 ; 
97 	1 	0 	PUT EDIT( CLAIMS DISTPIE;UTION T0TA! 	, TEZ1P ) ( SKIP( 2), A,F( 8, 1)); 
96 	1 	0 	PUT EDIT( 'RATE OF INTEREST' 	 ) 

(SKIP:A 0 0 L 	( 4 5 ) 	( 	2 ) ) ; 
99 	1 	0 	PUT EDI 	' F:ATF OF TA:4 PER CENT' RTAX*100. ) 

( S I P 	C.: 0 L. 	( 4 5 ) F e 2 	; 
1O 	1 	0 	UT 	T F OF D7VID 	E) 	F: I 	* I 0 . 

T• P : A 	C.! 	L: 5 ) 	• 2 	) ; 
1C1 	1 	0 	F. UT EDT 	 EACH L100 OF PREMIUM ' )(SKIP(2),A); • 
10 	1 	0 	PUT EDI 	CLAIMS' ,CL*100. ) 

(EKIP,A:C0Ltil.1:1( 22 ),F(7, 	)); 
1 0 3 	1• 	0 .PUT EDIT( 'PC.!!._ ICY EXPENSES' ,EXP*1.00. 

: P A 0 0 1. 	 ) 5 	( 7' 	I ) 	; 
1 8 	I 0 PUT E'...iT;"0'..-Lir.'10N'.0OHN*.00.> 

P : 	1-2 	f: 2 2 	; 	7 , I ) 
1 C.: -3 	1 	O 	P 	E IT( 	E 	IJ 2 A 	E , 	F.: 7 N 1 0 . ) 

(SKIP,H: C: 0 L 	 ) 	‘. 	1 .) 

	 EET   / • 
_ _ . - 	- 	- 

1 0 6 	 0 	C f 2 r 



sTri 

107 
108 

109 
11n 
111 

'11"-,  
17 .., 

114 

LEY 

1 
1 

1 
'1 
1 
1 
1 
1 

PT 

1 
1 

2 
2 

2 

DO 	I8=1 	TO 	YEARS; 
1.14,I1-4.1; 
PUT 	EDITI'PERIOD 	)R: TTE 	PREMIUM 	STATUTORY 

DO 	12=1 	TO 	12; 
PERIOD=PERTI1D+1; 
!.,:pk'PFIeD).,UFf:PERPID-1)*FACTORs 	

- 

TFXP.PERIOD)*EXP;  
UPPgAL(7EPIOD)=UP(PERIOD)*(1.-COMM)-TEXP.: 
T1=I:IP(RERIOD)*CL/12. 

W.P.
FXPENSES')(SKIP(2),A) 

LP. REALISTIC • 

1 L5 

1.1 

1 1-,  
i4n 
ILO 
iiCi 4. 

i 

I 

1 
1 

1 

.-! , 

. s 7 i 
7 s.f 

120 1 2 
121 r 3 
122 1 3 
123 1  2 

124 1 2 

1 1 
1 1 

127 1 1 
1 .1 

129 1 1 
170 1 1 

I 7 , 1 I 
172 1 
I 	.L 	.:: 1 "3  , 

174 1 1 
....., 1 35  2 , 

136 2 

137 1 2 

13G 
!4 	7,,-. 

,...-:. 
i 

1 
2 

2 
1 2 0 1 , 

/., 	  CALCULATE EARNED PREMIUM- 	 -4 / 
2 C.: 

2 , 

PP(P C-7*:. :. :- ... EP(PER7 +7172.; 

EP (.PL1:..:D ., :2)7.-EFiFERIOD-', 12)+T1/2.; 
:0 I..,. ,1 TO 11; 
EP (P '7 .10D+IG)= EP(PER 7 nD+ 7 6)+Ti.: 
rt;1); 

/i, 	 CLAIMS SETTLED IN FUTURE PERIODS AND OCCURRING THIS PERIOD----*/ 
DI: IC=0 TO CL-1  
-'. 1_.:1 (PERIOD+I6)=CLAM<PERIOD+I4-EF(PERIOD)*CLDIS(IG); 
END 
i-UT EDIT(PERIOD:biP(PERIOD),UP(PERIOD)*C.S,UPPERIOD)*(1.-COMM)-TEXP,TEXP) 

,..SI.(IP r' 	(7),F(12, 2),7F(16,2)); 
END: /wPERIOD */ 

END OF YEAR CALCULATIOHS 	 
UPRSTAT,r0..1 
I'.-PRREAL=0.; 
kPT0T=0.; 

CLOUT=0.; 
CLPD=U • 

2 L 

	*/ 
Y*  	CLAIMS OUT STANDING--- 	*/ 
1? 0 	I C,  ''' 1.. 	T 0 NC L - 1 ; 
CI OLIT=CI OUT+CLAP1( PERIOD416 ); 
Fi..;); 
/* 	 */ 
DO 16=1 TO 12; 

s' YPTOT=WPTOT+UP(PERIOD-l+I6)3 
/,,  	CALCULATE REALISTIC U.P.R. 	 --- 	 */ 
URRRI', 4-ft-UPRREALI- FLJAT(I6*2-1)*UPREALREIOD-12+I;3)/24.; 
,. '-- 	  CAL(..:UIA7E STATIITOR': U. F.I. 	-- - ------ 	 */ 
URRSTAT.UPRSTAT*FL3AT(I;*2-1)*WP(PFRI0D-12-24.; 
	 CALCULATE CLAIMs RID 	 

CLPD.CLPD+CLAN(PERI0D-12+I;3); 
,:. 
;PSTAT=UF. P-2Tr47-,::0 2; 



S T HT L E V. NT 

I 4 :3 	1 	1 	m o i E '1' =!.1 P T 0 T — E P T 0 T — :4 P I 0 7 * ( C 0 N '1, ÷ R E I 1-4 ) — O I_ P D ; 
14- 4 	1 . 	1 	I 14 V I N = (. C A P S I A 4- C A S H ) ,..., I N F ; 
I .4 5 	1 	1 	1 F.: I A :4 =1.1 0 I E-: V — P 7 ( 1 1. ) + P 3 ( I 1 —. 1 ) + I N V I '(.1 ; 
I 4 	1' 	I 	IF INTAX LT 0 THEN I:17 ri X = 0 . ; 
14 7 	1 	1 : T A :4 = R T A :." * I N T A 1( ; 
148  	.1 	1 	1-:. I V := 1.•• I '•,,' 1 ** C 1.4 P P: T A *P R 0 E 14 A R F.; 
I 4 9 	1 	I 	!"-.; A S H = i_ A 3 H i- 110 N E Y — T A ,'. — II:,  I k.'' I + I H. V 1 ti ; i c _ 	1 	1 	PL4 C S = r 4 FSTA+CAEH—CLOUT—UPRREAL; 

,, 	.: ., . 	1. 	1 	CAP I TAL(.11),FLIND3; 
1 5 ::' 	1' 	1 - 	R R A (. 1 I ) = I 1.1 *r A :.--; 4,  1 c o . r*  F 11N D 3 ; 
1 5 3 	1 	1 	•,, OL i::, ( I -,. ::,..- ( F u ii D S ÷ UPPRFAL—UPRSTAT)/1.4PTOT*100.; 

PRINT OUT END OF YEAR RESULTS 	 * 
15 4  F 	POSITION AT 'END OF YEAR' , 1 ) SKIP( 2), A, F(4 )); 
1 55 	1 	1 	P T EDIT('—    ' (SKTP 	) ; 
156 	1 	1 	PUT EDIT( 'OUT TANDI 1! c.; C. LA TMS' CLnUT,CLeUT) 

(SKIP •A:COLUM !.1 ( 4 0 ) 3 	`; , 1.) ) ; 
I 5 7 	1 	1 	PUT FDIT( uPP(REALIE:T 	 P R P L) 

• ( K I 	, 	COLU 	( 4 0 ) , F ( I , 1 ) ) ; 	 ra 
1 5 3 	1' 	1 	PUT EDIT( UPR( STATUTCp 	p ss; 

( 	KIP,A:COLU 1'11.4 ( 5 	) 	( 1 5 , 1 ) ) 
1 5 9 	1 	1 	PUT E 	' 	  

S IP,COI UM14(48 ), A); 
I 6 0 	1 	1 	1-- T E I 7 ( ' 	  

' )"EKIP 	' 
161 :1 	1 	1 	P 	E 	T 	I 1.1 .) E 	P T 0 T 

p , 	: COLU 	( 4 0 ) 	1 	, 	;, ) 
1 6 2 	i 	1 	F. 	F [:! 	L E 	)(SKIP, 	) 
1 63 I 	PUT EDIT( 'CLAIMS PAID' ,CLPD) 

f. 3 K I P 	 Li'''  .F 	 ) 
1 6 4 	1 	1 	PUT EDIT( ' TOTAL E:,4PEN SES' ,EXPTOT 

P 	„ C 0 L 	(.1 4 0),F(I 	, 1 ) ) ; 
1 6 5 	1 	1 	T1=UPTCTi:C0111.1; 
1 6 	1 	1 	PUT FDIT( '00MNISSION', T1) 

(SKIP,A,COLUM!..;( 40 ), F ( 15 , 1 ) ); 
1 67 	1 	1 	T 	PTOT*P T. 
1 6 8 	1 	I 	PUT EDIT( 'REI;-13URANCE 	 ,T1) 

(SKIP 	C 0 ! 	( 4 0 ) F 1 5 , I ) ) ; 
16 	 PHT EDIT(' (:Dt,111:',COIUMN(4.-.!),A); 
1 7 0 	1 	1 	FUT EDIT( 'MONEY LEFT FROM THIS YEARS ACTIVITIES", MONEY ) 

(3KIP,A,COLU f(( 40 ), 	I5,I)); 

	

!7 1 	1 1 	 INTEREST EAF:34EID' INVIN) 
E 	,COL  1.; ( 4 n),F ( 1 5, 	.1 ) 

7 2 	 F 	 u 	E 	11.02. P AN 	UPR(37ATUTORY)',R3( I1)—R3( 11-1)) 
(3KIP,A,00L t.! i C. 4 	) 	( 	5 	) 

	

1 7 3 	1 	1 	P T E D I ( ' 	  ) 
K I F' C 	UM:1(40),A); 

7 4 	1 	1 	Pl.!T 	 E INCOME' INTO%) 
(' 	P. 	C' 	 , F 	 ; 

	

5 	1 	1 	 E I r 



STMT LEV r T 

( S I P .• A , COLUMN( 40 ) F ( 15, 1: ) ) ; 
176 	 1 	PUT ENT( ' 	 

i.:. SKI P COLUMN( 48 ), A); 
177 	••' 	1 	PUT cC.IT( ' MONEY LEFT THI::;.  YEAR AFTER TAV ,NONEY+INVIlsi—TAX ) 

( 	p 	 40 ), F(15, 1 ).); 
178 	1 	1 	PUT 

E K I P ; A , C 0 L UM ( 	) , A ) 
179 	 1 	PUT •FDT T( DIVIDENDS PAID' ,DIVI 

( SKIP , A „ 'COLUMN( 40 ), 	( I 5, 	) ); 
180 	1 	1 	F. UT EDIT( RETJEN 0:s; CAPITAL EMPLOYED' ,RRA( 	.) ) 

i< I P ,1:11,C0LUMN( 48 ) F ( 15 , 1 ) ) ; 
181 	1 	1 	PUT EDIT(' 	  k I , CO L 	48 ) A ) ; 
182 	1 	1 	PUT EDIT( CAPITAL EMPLOYED AT E1.-4.D OP YEAR' ,EUHDS) 

SKIP A , 001 Ut.14(... 4S), F(15,1 ) ); 
i27 	1 	1 	PUT EDITC' ....... ")(SIP,COLUMN(48-),A); 
184 	1 	1 	PUT EDI T( ' CASH AT END OF YEAR' 'CASH ) 

;.7; K I P 	, C:0 L U 	( 40 ) F ( :5 , 1 ) ) ; 
185 	1. 	I 	P UT EDIT( ' SOLVENCY MARGIN' SOLA( :1 ) ) 

( K 	 M 	 F ( 15 1 ) ) ; 
186 	1 1 	 /* OF YEAR 
187 	1 0 IF 2IT = 1 THEN COTO 
138 	1. 	0 	E•I T=1 ; 

	 • 	END OF RUNNUNG IN PERIOD 	  
139 	1 n GOTO L1/ 

190 1 0 LI 
	 PRINT SUNMAn.Y OF RESULTS 	 

PUT FILE( SYSPR INT ) PAGE; 
191 	1 	0 	PUT EDIT( ' SOL'y'Enc'r m o DE 1 	)( SKIP, COLUMN( 50),A ); 
192 	1 	0 	u I E C. T( 'DIVIDEN D 	 *100.. ) 

( 0KIP(1), A,C 	U1111( 20).F( 5 , 1 )) 3 
19:3 	l 	0 	POT EDIT( ' INTEREST' IHT*100 , ) 

( 	I P 1 	A C 0' UNN ( 20 ) 	( 5 ; 	) ) 
194 	1 0 PUT EDIT( TAX' RTAX*100 

( K P ( 1 ) A , C 0 L 	( 20 ) I ( 5 ; 1 ) ) ; 
195 	1 	C 	 E D I T ( 	CL A I 1.i 	L I 	. ) 

K I P ( 1 ) , 	C 0: LINN ( 20 ) 	( 	, 1 ) ) ; 
196 	1 	0 	F.  T E Is 	( ' C 011N I 0S I 0 N 	C 01.1M *190 ) 

<SKlP 	)^A,COLUHA(20),F(5,1)); 
197 	1 	0 	E.  UT FE, IT( 'REI .qSURA NCE' ,R F. N *100 . 

( 	I 	i. 1 ) 	C L, LINN( 20 ) 	( 5 	1 ) ) ; 
19.1: 	1 	0 	1 	T 	T. I I( ' POL. E1.!i9 ) , 	NC*100 	) 

P 	A 	 1 ) 
0 	FU 	11: f•IT( 'DI 	R 	T 	L.; H 0F t.11._ 	')( 	IF, COL UM h ( 70), A ) ; 

200 	l 0 IF LL-1 CT 19 THEN 14=19 ; EL8F. 
2r.!2 	1 	0 	F.  I.; 	E 	T( 	L I S(16. ) *100 . 	0 I =. 	T0 N 

( K I P 10 Ff.  3,1 ) ); 
2 0 72.• 	 0 	 L LT 20 THEN GOTo o : 
{. 	 . 	 0 

7 	0 	i it J.- 	 !':; 	r ,  12: 	 T0 	1: 

END CF SIMULATI0N 



STMT LEV 1;T 

(OKIP,20 	F(;:1)); 
206 1 0 A2: 

PUT 	EDI T.; ' 

( ::7; 1.: I P ( 	1 	) , 	A ) ; 
2U7 1  0 PUT 	EDIT( ' 1 	 1 	.I 	 I I 	 7 

I 	 I 	 I 	 I 	- I ' 	) 
( S }:... I P , C 0 i_ 1J M N ( 1 9 ) , A ) ; 

202 A ' 0 PUT 	Ei:, IT( ' ACTUAL 	SOLM' ,( SOLA( II) 	DO 11=5 	TO 	YEARS+5 ) ) 
( s: ci  ;... ... 1 	) ., A , c 0 LI j ili4 ( 	I 	1 	) , 2 4 ( 	F ( 2 , 	1 	) ) ) ; 

209 1 0 P U T 	E i:,  I T < ' A C T U A L 	R C 	1," , ( R R A ( 1 1 ) 	r) 0 I 1 - 5 TO 	Y E A R 5 + 5 ) ) 
.) ( s K I P ( 1 ) , A , 0 0 L U M N ( 1 1 ) , 2 4 ( P ( 8 , 1 ) ) 	; 

c... 	- 	u 1 0 PUT 	ENT: ' ACTUA.L 	UiPE-:` ,f, CAPITkL( 11 ) 
c :3 K I P ( 	1 	) , 	A , C: 0 L ! 	MN ( 	1 	1 	) , 	2 ..::- ( F ( 	.,=., , 	1 	) ) ) ; 

DO 11.5 	TO 	YEARs+5)) 

211 I 0 PUT 	EET_ I: ' 1 	 I 	
I 	 I _ 

r 	 T 	 I 	 I  .: I' 	) 

1 	 I 

( SKIP,COLUMN( 19 ), A); 
212 1 0 PUT 	EDIT( ' 	  

- 
,.c.vrr.,  i 	1 	-, 	ify 	'I 	' 

21:. 1 PJ 7 	FILE( SYSPRINT ) 	PASE; 
L 	7 ; 

E, 	P L 	; 
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APPENDIX H 

Program Notes  

All the computer programs were written in PL1 as this was used for the 

company's in-house computing. The college machine used was an IBM 

360/651, on which the programs were developed and they were successfully 

transferred to the company's own 370/145. The programs were developed 

using the IBM checkout compiler which provides good diagnostic facilities, 

and later run under the optimising compiler, which although taking much 

longer to compile, produces more efficient coding and consequently 

reduces the run time. The compiler used at Legal and General was 

PL1(F), running under VSI. Small differences in the compilers were 

resolved to allow the programs to run under any of the compilers. 

The control cards required depend very much on the individual operating 

system being used. The College machine used T•T2 with MAST and the 

sequence of control cards is shown in Fir! H.1. 

The parameters on the EXEC.... card indicate various options to the 

compiler and can be changed according to the respective programmers 

manuals (ref 10,11). The language reference manual is given in ref 12. 

The files which are used by the program are 'SYSIN' for data input and 

1SYSOUT' for printing results. Another file called IDUIV is used for 

storing the printout of the initial data and this has to be assigned 

to the line printer as shown in Fig H.1. 

For all the data cards the delimiter is a blank (space). 

The compile and run times for the three models are given here as an 

indication of times, however these will vary depending on the exact 
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compiler and machine used. The degree of complexity of the data will 

also affect the run times for the expenses and, especially, the 

premium/claims model. 

Expenses 
2 years 

Premium/Claims 
1 class 15 years 

Solvency 
20 years 

compile optimiser 112 130 35 

checkout 18 22 7 

run optimiser 7 10 5 

checkout 38  45 20 

Approximate Run and Compile Times in Seconds 

The by now virtual standardisation of the American spelling of program 

has been used in the text when referring to a computer program. 
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jobcard 

// EXEC PL10P,PAR11.WCS(D,48),NX,1A,NAG,N01" 

//C.SYSIN DD 
• • 
• 

program 
• 

/* • 

//L.SYSIN DD 

/* 

//G.DUN DD SYSOUT=A,DCB.BLKSIZE=1596 

//G.SYSIN DD * 

data 

/* 

Control Cards for PL1 Optimisin7 Comniler at Universit7 Co117.e 

jobcard 

// EXEC PLICK,PARM.G,'CEi(11,46),STEP(200CC099CCO),A' 

//G.SYSCIN DD * 

program 
• 
• • 

/* 

//G.DUM DD SYSOUT.A,DCB,,BLESIZE.1596 

//G.SYSIN DD * 
• 
• 

data 

/* 

Control Cards for PL1 Checkout Compiler. at University College  

FIG tl..1 


