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Abstract

This thesis is the result of wofk 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 premiumvrates 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 compaﬁy 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
underiaken by providing a framework within which budgets can be vprepared
on a quarterly or annual baéis and discrepancies between actual ceosts 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 writien each month, It
calculates_the claims and commigsion paid producing cash flows on 2
monthly basis and annual revenue accounis, 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 is,it transacts both long-term and

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

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 £287.7m

made up of:-

Pensions (including permanent health) 145.2

Other long-term business
General (excluding marine)

Marine

76.2
62.3

5.9
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 Premiuns

United Xingdom

Other European Countries
Africa

Asiz

A

‘Australia

Other

£ 62.3m

%

66
8
6
1

18

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 whe
represent some 95¢> of the worldwide business of the British Insurance
company market) (ref 1). 1In 1973 the company had about 2.3 of the UX
- 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 thé regpective annual reports,

Premium Income 1974 U.K. £m
Commercial Union 154.5 (inoiuding Ifelaﬁd)
Guardian Royal Zxchange 151.
Prudential 42

Pearl 12

Table 1,1
These are only approximaté as the construction of the annual repori differs
from éompany to company, lMore detailed figures can be obtained frcm the
returns made to the Department of Trade (Schedule 3 - part II and Scheduie 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 £100 of premiums written we
can identify the major areas for the allocation of this money., The amounts
will differ from class to class., Tor example approximate amounts for two

classes are:-
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Household Commercial

Contents Fire
Claims and Claims 40 60
handling costs
Commission 20 12
Gxpenses 38 25
Reinsurance . 1 2
Average Underwriting 1 ) 1

profit

Reinsurance costs are larger on the commercial accﬁunts where the bulk of
reinsurancerccurs. 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 negztive, the major provortion of profits coming from investment income

on the free and technical reserves,

l.2 Nature of thz General Insurance Business

GeI. business differs essentially fr&m Life and Fensiong in that it is
much shorter term, Whereﬁs the latter tvpes may last (be on the Company's
books) for 30 or 40 years, G.I., policies generally (but not invariahly)
last for only one year. However, this length of time; and the delay in
settling claims is still enough to cause problems in forecasting clainms
amounts, vremium income and policy volumes, and investment ‘income - ail

the basis of the cash flow.

An insurance compzny 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.

meoney in money out
_—clains
- premiums —managenent expenses

The Company

. rrofit,shareholders
./// dividends, free reserves

investments \\‘*taxes

Tme v "
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It is interesting to contrast an insurence company with a general
manufacturing or retailing company. A manufacturer buys raw materials -
alters and reforms theﬁ and sells them on to the consumer or another
manufacturer, Tﬁis cycle of goods in te goods out may tyrically be about
six months to a year and, importantly, the majority of costs are borne
before the goods are actually sold. That is the ccmpany does, or should
know how much to charge to meke an adequate profit, (Yhether the market
will bear this vrice is another problem and invclves different management
decisions). On the other hand an insurance comrany 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 unknowvn amount of expense in the fcorm of claims at some unknown date

+s couxrse is set there

1=

in the future (within certain wide limiis). Once
is very little that can be dcne in retrospect, Premiums on new policies
can be increased to provide incomej; however, this would introduce the
economically and actuarially unwise.practice of subsidising one group with
another, It can be seen that there is great advantiage in detecting an
adverse clains experﬁence as soon as poésible and one of the objects ol

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

current decisions.

The investmént decisions of.a manufacturing 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 insténce, property, shares, or the monsy
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 secale switching of invesiments
will of itself cause a reversal in the higher returns that they were seeking

to exploit,



-10-

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 Pe%éons and Life assurance where the long term well beinz of a family
is concerned. Financial survival is not so critical (relatively) for a
G,.I, compaﬁy vhere 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 wndesirable effects and economic
situations whicﬁ would force insurance companics 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 %o cover any
rossible catastrophes. Neveftheless, companies have become hankrunt,

However, as we shall see, in times of rapid (and especially with accelerating)
inflation it becomes more and mneore difficult for insurance companiesz to

' .
maintain a satisfactory position,

The severe social consequences of the collapse of an insurance company (as
seen for instance by "Vehicle and General") has caused succassive 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 ths industry of comvanies cutting rates.

The danger and temptation here is that new bdusiness can be aitracted casily
by offering lower rates than other companies consider wise, It is hard

%o distinzuish bYeiween what is 'legitinate' competition of nroducing lower
rates by mors efficient offices and lower costs or by diffcrentiating the

market (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
rempaining policyholderé 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 price cutting by cne

company resulting in price increases in ancother,

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 uwniformity of Q?Oduct - the

. 15
concept of mass production but the vroblem with insuranceAthat each oroduct
is different from nearly every other product in some way, TFor instance,
factors vhich identify a motor premiﬁm could be car type, drivers age,
area he lives in, number of years driving experience, vrevious claims snd
the type of cover required, Because ofjthis.lack of uniformity there

is a large personnel element in the industry and is why a substantizl rart

of the premium will occur as expenses,

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

proportion of highly qualified reople, : Por a company vwhich trades with the

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

1.3 EXconomic Considerations

¥rom an econonic 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, fcr instance is virtually a saturated market. o company
is going to risk the prossibility of ruin by not having this cover. #s the
amount of 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 morc 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 i1s not one market, but many. IZach one is not clezarly
defined and the statistical expertise comes in differentiating the mariket
and charging each sector a reasonabtle economic rate. For instance, to take
a simple but illustrative example, If one comvany charges a flat rate of
£40 for motor cover tc everyone then another company can take advantage of

J pany &
this by charging, say £30 to everyone who has not had an accident in the
o) I y J

-

previcus two years, Naturally all these drivers will go to the new company
leaving the 'had' cérivers (who presumatly have a greater risk of aa aczident
in the future) with the original company vhich now has & worse grouv o0
policyholders, The problemns for the origirnal company are exacerbated in
that it will not te immediately obvious to it fhat it is being left with

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

so long as the premiwm is sufficiently large to make the business econcnic.

Much of the marketing is to §1nd these holes in the rating structure and to
exploit them. Since all conpanies are working with imperfect knowledge this
is not easy., It devends on monitoring closely ones own risks and claims
exoerience and trying to matich this with the activities of competiters.

This is accentuated becausce neople shop around for moior policies much mere
than for other insurance, Also, as peonle change their cars fairiy

frequently there is a rapid turnover in psolicies,
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Tho question of what factors to use in rate setting is also important.

It is not nccessarily 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 irresnective of the legal
fault of the insured has meant that the cause of negligence is often not
determined and it is unfair to label a2 driver as 'accident prone' when he

m2y have not been at fault.

Another interesting asvect is the effects on the industry of general
economic retrenchment (recession) in the couniry, We have already seen
that commercial fire is a satwrated market. Iven in times of recession

companies will continue to insure,

On the other hand, 1974 and 1875 has saen a slunp in the sales of new cars,
This does not have the same =ffect on motor.policy numbers because the people
will retain their cars longer,althoush 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 vroiuced fewer and less costly =a2ccidents,

eApenye . . . . .
The 5 %or renewing a volicy are less 'than for issuing a new policy and

this in theory should be reflected in the premiwna being less for renewals,
but this rarely happens, In practice, in classcs where policies tend to
last for several years the costing is done on the assumption that the policy

will be renewed, Thuvs an initial wnderwriting loss is made on the hicher

inception costs and these are only recovered in later years,

An effect of inflation is that QCR have been underestimated and commmies
are having to maintain them'by transfers from general reserves, A knowm

high 1lével of inflation can be coped with, as in, for instance, Brazilj
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however Britain has, over the last two years suffered from accelerating

inflation vhich was not foreseen, Premium rates which were thourhttio be
reasonable at inceplion 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, DPerhaps 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 internaticnal nature
of the British insurance industry allows it some flexibility in selecting

more profitable markets,

1.4 Comvanv Structure

The company operaies through a nationwide network at Sales Offices and
Service 0ffices, The former number about 70 ana are grouped under 14
Service Offices., There are also 7 regional coffices and, of course, the
head offices. There is a movement of the head offices out of London witha

different adminictrative groups being centred at 2righton, Fingswool in
Surrey and Milton Keynes, although maintaining their ecity offices in ‘caeen
Victoria Street. The Sales Offices are classified as either area offices

or district offices.

The organisational structure is complicated and not a direct tree siructure,
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 throuch the original bFa side of the business imposing a

structure not entirely geared to the General Insurance business,

Hovwever, the only place in the project where the organisation structure
ic of importance is in the expenses model., Here it is reasonable to assume

ce Offices and

.

~the hierachy shoun in Fig 1.2 with a Head 0Office, the Serv
Sales Offices. The Sales Offices act primarily as 'post offices! for the

'General) Insurance' business, nassing it straight on to the Service Cffices,
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The Service Offices are taken to be the processing uwnit dealing with
volicies and claims and working in conjunction with the records and

computer processing at head office,
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CHAPTZR 2

Yodels

2.1 Introduction

The idea of producing corporate models has developed in recent years from
the desire of 211 types of companies to have 2 more immediately responsive
framewvork within which %hey can view their company than the traditional
budgeting methods have provided, The engineer has long used models of
aeroplanes in wind tunnels to examine theif aerodynanic vroverties 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, oxr 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
sopvhistication of many tvpes of model and a comyarison of the relative
costs and accuracies of the methods has to be dcne tefore choosinz =z

particular methed 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 2s to
which is the best in a vparticular situation., & basic difference between
most engineering mocdels and business models is the importance of time in

-

the latter cases, Many types of mcdel, some using methods developed Tron

3

scientific problems with others developed within operatiorns research exist

and a generitbreakdewn of the more common tyves is given in Fig 2,1. 4
feature of all is that they inevitably exist as comnmuter wrograns as the

speed and atility to handle large amounts of data nekes a computer ideally

suited to this prohlem,

b
D
(=]

- s

2.2 Tvupes of oA
The main division is beiween deterministic and nen-deterministic models,

The characteristic of the former is that the some data will zive the saonme

Tesults 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 aliows for the effects of chance or risk to be seen in
the end result, élthough this often means large numbers of runs of a prorranm
to see what the probability distribution of the end result is after a2llowing
for all intermediate distributions to have their effect., Deterministic
models can be categorised as optimising or non-optimising, Ovtimising

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 *he
variables relative to the objective function. There are several optinisation

methods available, the choice depending on the exact nature of the nroblem,

Of the non-ovtimising tyvoves, the statistical techniques are often used in
conjunction with other methods and used 2s submodels of a lareer nodel.

The descrintive or 'what if' nodel is undoubtedly the most common, providing
an answver to a given set of inputs, It usuzally consists of a comruler

model of a mari or agpect of a company fhe vrogram trying to reflect exactly

what will happen in the company unler the same conditions.

2.3 Other Yodels

Grunyer & “ooler (ref 3) produce the following mumbers for each type of model
from a sample of 50 taken in their sudy of corporate financial models,
While they use the same division of models as in Fig 2,1, they use an

alternative nomenclature

Cptimisation only 1
Non-Ontimisation only 29
Both 10

o =5

X3

of these wiih neacrptinisation

Non-deterninistic only 1
Descriptive only Y
Both 11
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They say that, with the cxception of the oil comvpanies the users were not
generally hapnpy with their optimisation models, Their work oprovides a
considerable amount of information on attitudes, avpproaches and relative
successes of various modellinz projects and their evidence would seem to

sugrest the preference for descriptive models, at least initially.,

2.4 Todel Used

As this is a first approach to a model for general insurance it was felt
that a purely deterministic 'what if' model would bhe the most useful in
that it would enable thevdirect cause and effect of changing different
parameters in the model to e most readily seen. It would seem a natural
development to go from the simplest deterministic descriptive model to an
optimising or stochastic model and parhaps 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 descripntive
nodel, The user is then able to fcel téat ne is in control and the vrogram

is only doiny what he would wich to do himgell if he had time, llodeliers

+5

have been shown to be sceptiecal of i: corﬂoratln forecasting techniquas
(ref'B) preferr;ng to rely on intuitian and commercial Jjudgement,

eTinyer & Wooler also say (ref 3). "lérom th%]exp;rience of commanies in our
sample of fifty suggests modellers would te unwise to build|risk analysis
models until management has become more familiar with sinmpler deterministic
models", Reinsurance is one area where d stochastic model would be more
applicable, The problem of reinsurance has not been considered at all,
except briefly in the sclvency model as it is so essentially different

from the other models produced. Alco, the actual methods of reinsurance
differ widely and much can be done using theoretlcal mathematical models.

Much work has been done by Borgch in *his ficld and one may refer +to

reference 4 for a summary of several model
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Deterministic Non Dctqrmlnlsilc
l Simulation Stochastic Monte Carlo
l . l , eg quecueing
non optimising optimising .
. | - . Linear Integer Dynamic

Description Statistical prog

of the future

‘vhat if! {
. | !
o forecasting Regression
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CHAPTIR 3

Literature Survey

The literature appears to be devoid of any reference to computer tased
planning models of the type developed here. Since incurance is essentially
based on rathematical and statistical princivles the problems of risk, ruin

and reinsurance have bean examined extensively,

Borch has produced several mathematical models for the operation of a
theoretical insurance company, many in terms of utility models. A suivey
is given in ref 4. However Borch suggests that while these analytical
methods st one time seemed promising, in retrospect it is doubtful if they
have fvlfilled their expectations., He sugzests two wayc out of the protlem

3

of being unable ic produce a simple analysis by neat closed expressio

o
(&)
.

)

a) Proceeding into abstract mathematics and seekinz non-
constructive existence proofs.

b) Using a computer simulation.
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have develoned insurance theory as aesthetically unsatisfactory., This at

least is hinted in his vpaper,

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

1

premiun required to cover future claims {using the best data availadle

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

=]

Fal :

Thus if P is the premium cherged and C is the pure premium then commission
is a promortion of the premium, say &P other ecxpenses, say gP, profit ¥P
and some element of fixed overheads, 7. (ref'5>.

Then P=C+0aP +8P +YP + F

civins P = C+ ¥

Tapoy
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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 geems to have received very little treatment.

Beard (ref 6) produces a slightly different approach by expressing the
premium (P) leas expenses (E) as the product of the probability of an
event (Q) and the amount payable on that event (C).
Thus P-E = q* C (1)
However he does recognise that the timing of transactions is of considerable

importance and restates (1) as

th - ZEt = zq't —C-t where t = time

One of the problems of insurance is the lack of reliable statistics gnd ﬂﬁs con
be attiibuted to three causes
a) The comparative laék of information of their own operations with
which companies operate,
b) The different methods which companies have of expressing the
samé fﬁing.
yc) 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 matters[éolvency, efficiency, cffectiveneaé]and 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 compenies 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 oceur, 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 8).

The considerable delay in the settlemen£ of some claims often seems surpris-—
ing t§ those outwith insurance. However one is reminded of the 'Thalidomide
Case! which was settled only many yeuis aftér adninistration 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 takes 2 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, untii recently, He argues that companies have found the
evaluation of risk factors, for say, motor and the relative weights to

give each difficult., He suggesis the deVelopment of a suite of models., A

mode ,
derand 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 ve 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

DEPINITIONS

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 &
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 queltion on Page 23,

Written Premium

Consider, for instance, a man %taking out an insurance policy on his house
to start from 'l 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
Ansurance cover. This total amount is the Written Premium, which is to be

distinguished from the Earned Premium.

Barned 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 example, on 1 April

21974 4+ of the premium will have been earned and % will remain unearned,
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Expenses

Expenses form a substantial part of the premium income as shown on Pare 8,
and as the expenses of handiing a policy are incurred largely at the start
of a policy a part of these can be deducted bafpre calculating the amount of
earned and unearned premium at any time, Claims handling expenses are

often included in the cost 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

Total Ixpenses for a particular year,
Total Written Premiuams

Expenses Ratio =

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 Elge 8 the amount of expenses will vary from class to class;
however, the accousts are based on the aggregate society business.

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

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

24th and 30%th Rules

These are rules for calculating the UPR., The underlying assumptions
are that
1) The total number of policies incepted in a particular
nmonth come on risk uniformly throughout the month.
2) The relative frequencies of accidents are uniform
throughout the life of a policy.
ibhus if the total written premium in July is WP, then the earned premiun,
without»making any allowance for expenses is WP/24 in July for those
July pdlicies. At the end of Deéember, 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
*C-L/24+ ®0s e SPOBS

UER at end of month i = WB, % 224 + VP _

i 1

74 Y
+ WPi_lo * 7124 + WPi-ll * 24

Where WPi is the amount of written premiums in month i. The origin of the
name 24ths is readily seen, However, since 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 x WP in each
month and it is seen that this reduces to give the statutory UPR as -

UPR at end of month i = WP, 23/30 4 R

3/ 1/
+ WPy 10 % 724 + WP, .. x 50

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
nay dépend 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 é direct percentage of the
written_premium. The rate varies from class to class and is generally
about 10% to 15%, There is usually a (short) delay between the inception

of a policy and the agent being paid the commission,

Building Society Over-riding Commission

This is a special category of commigsion which is allowed for sep;rately
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 Agents

The Society obtains its business almos£ entirely through a network of agents.
Cash agents must obfain the authority 6f the Society and send in the money
before issuing a policy, whereas cr=adit agénts are allowed to do business
on the Society'g behalf without recourse to the Society for authorisation.
Cfedit agents usually do not settle their accounts immediately and thus
there is a delay between inéeption 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 1is
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
remindef has been sent to the policyholder) the Society has more policies
incepted on its books than it has in reality. This distorts the writien
premium and the earned premium by the a@ount of'unnotified lapsed policies,

although of course no cleims 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 ineceypvion,
Here the accounts underestimate the written premium by the amount of
policies incepted but not notified., This is iirtually 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 knpwn that the costs of issuing a new policy are greater than for
rengwing a policy, and thus, all cther 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 Tenewing a private car policy). Looking
at the breakdown of the application of premiums on Bire 8 we see that expenses
account for 3%8% of the total premium. If we now split this down we could say
that ne% 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 * A2 = 38%
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 lifevof 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 months and sometime;
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 ﬁhe 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

Resgerve,
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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
Barned Claims Ratio = earned premium for that year.

where incurred claims iﬁ 1975 = All claims paid in 1975
plﬁs outstanding claims (including IBNR)
at the.end of 1975
less outstanding claims (including IBHR)

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.

Mhéh of the soundness and reputt of thg London insurance market has

stemmed from its ability to reinsufe adequately, This is done zalmost
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 hetween 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 arbi;rary 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 Margzin

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 gliding scale but for larger companies (over £4 million of written
premium) it is 10% of the written premium. The European standards which
are to be introduced in 1977 are:-

18% of first 10M Buropean 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

25% on below 69,000 EUA's
plus 23% on claims above 69,000 EUA's

(2.4 EUA's = £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
- _ Pecpniary Loss
. Pergonal Accident

Propérty.
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Each of these is azain spiit down into individual risk classes and the
gstructure of these will vary from office to office. Thus, for example
Pecuniary Loss is divided into -
' Consequential Loss

Mortgage Guarantee

Figdelity 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

Knovn 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 z car
manufacturer may insure in this way against a fire preventing the

manufacturer supplying him with cars.

Mortgage Guarantee

This is somewhat different from other classes o shoxrt 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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CHAPTER 5

Claims and the rate of Inflation

Ve 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-

gtanding claims,

Vhile, 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 substaniial proportions are outstanding after

nore 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 compénies
could maintain a low underwriting profit knowing that én adequate rate of
return on capital could be méde from investment income, Now the wnderwvziting
profit must provide, in effect, the entire profit and premiums must be
incréaéed to maintain profit levels and also to prevent the claims reserves
themselves falling into deficit, 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 no .interest 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 hypes#thetical situation we consider that £10,000 of outstanding claims
(in period O £'s) are settled over an eight year period. Several rates of
inflation and interest, and various distributions of payment of the £10,000
over thé 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 incfease 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 bes:-
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Three different distributions are used and these are, in period 0 £'s.

Amounts paid

Year A 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
3 1,250 2,500 625
7 1,250 2,500 625
8 1,250 2,500 625
10,000 10,000 10,000

Tables 5.1.y 5.2.y 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 intepest
earned, The amounts are positive for a surplus and negative for a deficit,
The final amounts are in 'period 8' £'s, thus numerically similar amounts
will have different 'values' if the rate of inflation has been different,
Tables 5¢4ey 5.5., and 5,6 are in terms of 'period O'l£'s and thus the

pexrcent increases are comparable,



rate 0fceessessssointerest %

Ll
L]

inflation % .

Delay Distribution in period O Il 2 |3 !4 | 5 'l 6 '| 8  |Total
period O £'s settled = - — . .
amount O© l c {0 o |o |2500 l 2500 l2500 |2500 |10,000

4 6 8 10 12 14 16 18
8]~ %620 -~ 2063 o] 2406 5196 8416 12115 16346
10 | - 60593 - 4356 - 2349 0 2732 5892 9530 13699
12 | -~ 8545 - 6902 - 4955 - 2668 0] 3095 6666 10767
14} -11301 - 9723 - 7842 - 5623 - 3024 0 3499 7526
18 | =14353 ~12845 ~11036 - 8891 - 6367 - 3420 0 3947
18 | ~17727 -16295 -14565 ~12500 -10058 - 7194 - 3859 0]
20 | =21452 -20103 -18458 ~16480 -14127 -11354 - 8111 - 4347

Table 5.1




Delay Distribution in period O | 1 '| 2 |3 | 4 l 5 | 6 | 7 | 8 lTotal

period O £'s settled

amount O éSQO 2500 1250 1250 625 625 625 625 10,000
rate Ofeceeessesssinterest %
. 4 6 8 10 12 14 16 18

inflation %

8 - 1839 - 1012 0 1225 2693 4438 6495 8906

10 - 2862 - 2098 - 1153 0 1391 3052 5020 7535

12 - 3962 - 3264 - 2388 - 1310 0 1575 3451 5667

14 - 5145 - 4515 - 3712 - 2712 - 1485 0 1780 3894

16 ~ 6418 - 5858 - 5131 - 4213 - 3073 - 1680 0 2007

18 - 7788 - 7301 - 6654 - 5819 - 4770 - 3474 - 1897 0

20 | - 9262 - 8852 - 8287 = 7540 - 6585 - 5389 - 3919 - 2137

Table 5.2



1 | 2

ENE

K

Delay Distribution in period” O | | -6 Totzl
period O £'s settled - . — - - -
amount O |1250 |1250 lmso Ilzso |1250 50 |1250 [10,000
rate 0feeesesessointerest %
: 4 6 8 10 12 14 16 i8
inflation %
8 | - 2594 - 1414 0 1681 3665 5989 8695 11831
10 | - 4075 - 2959 - 1611 0 1909 4154 6778 9826
12 - 5694 ~ 4644 - 3367 ~ 1830 0 2162 4698 7654
14 | -~ 7461 - 6483 - 5280 - 3822 - 2075 0 2444 5303
16 | -~ 9392 - 8488 - 7364 - 5989 - 4329 - 2347 0 2756
18 | ~11498 ~10673 - 9633 - 8346 - 6778 - 4893 - 2649 0
20 | ~13795 ~-13054 -12102 ~10508 - 9438 - 7655 - 5518 - 2983

Table 5 '3



rate of ... interest%

inflation 7

10

12

14

16

18

20

4 3 8 10 12 14 16 18
27,9 12,9
44.3 273 12.7
62.4 433 28.8 12.4
82.6 61.0 42,4 26.2 12.2
104.9 80.6 59.7 41.5 25.7 12,0
130, 102, 78.7 53.% 40.6 25,2 11.8
157 126. 99.7 76,9 571 39.8 24.7 1.6

o/ increase in initizl funds needed, from table 5.1.

to prevent the reserves falling into deficit

Mot o = A




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

-~

inflation %
8| 13.4 6.3
101 20.9 13.2 6.2
12| 28.9 20.5 12.9 6.1
14 37.6 28,3 20.% 12.7 .0
16 46.9 36.8 27.7 19.7 12.4 5.8
18] 56.9 45.8 35.9 271 19.2 12.2 5.8
26| 67,7 55.6 44.8 3542 | 26.6 18.9 11.9 5.7

of increase in initial funds needed, from Table 5.2. to

revant the reserves falling into deficit.
o

Table 5.5



rate of ... interest® 4 6 8 10 12 14 16

~h-

inz'latd':on% 8 18.9 8.9
10 20,8 18.6 3.7
12 4.6 29.1 18.2 8.5.
14 54.5 40.7 28.5 17.8 SPE
16 68.5 53.3 40.0 27.9 17.5 8.2
18 84.0 67.0 52, 23,9 27.4 17.2 8.1
20 101. 82,0 65,4 50.9 28,1 26,8 16.8

< increase in initial funds n2eded, from table 5.3.

to prevent the reserves falling into deficit.

Table 5.6
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Conclusions

While this is a simple model it does show the problems involved and
the severe change vhich recent trends in rates of inflation and earned
interest are causing to the traditional sitructure of the insurance

indusitry.

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 lModel

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 thaf 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 anq these are incorporated in what is Iknown as the tree structure.
Also included in the tree structure‘are the Sales Offiée costs. These act
as 'post offices! f;r the trénsfer of policies to service offices and their
vork 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 depariment

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,
_6r 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 1lst 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 rumning 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

¢) 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 commeécial

-i) miscellaneous accident
The restriction in the number of clesses ié due to the lack of more detailed
data - the program can handle up to 15 classes directly and more with

siighﬁ 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, o inflation (increase) or increzsad

efficiency (decrease))o Thug this gives the new variable costs at each

b2

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 ojerhead 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 différent 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 *o provide the data for
the eipenses model then the volumes of business will only bte given for the
-gociety as a vhole, rot by each service office, Thus, since the unii 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 aﬂount of data which
has to be suvplied. 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 siructure 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 100%, an underwriting profit is made

and conversely if it is more than 1005 an undexwriting loss ias 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

Reinsurénce 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 vhich Qill 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 wexre
set, At the end of the accounting yeaf 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 settlement, This is provided as part of the data and allows

the effects of different delays to be seén,

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



~59-
2) Expenses

3) Commission ' o )
but not 4) Reinsurance costs

As vwell as the parameters already mentioned tax;tion: divideﬁﬁ 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 £60

expenses £25

comnission £12

reinsurance £ 3
The initial capital is taken as £6,000 and the proportion of this put up
by sharecholders, and on vhich dividends are paid is .3 (£1800) . 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 £100 of written premium
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claims £58

expenses £25
commission £12

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 T.1l.

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 wvhat
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 prémium 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

é) 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 allqwed against any underwriting loss. Any increase in the
Outstandiﬁg 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)
Lesg: 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 0.C.R,

Téxable Income

Tax

Hlscz  Money left from Underwriting
Less: Tax
Less: Dividends

Plus: Investment Incohe

Increase in unds - added to CASH

The solvency margin is the number of times the free reserves cover the
vritten premium for the year,
The free reserves are calculated as:=
CAPSTA - initial capital
PLUS: CASH
IESS: 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 (direétly

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

Thus

PLUS:
LESS:

LESS:

CAPSTA - initial capital

CASH

OCR

UPR - calculated after allowing for expenses

capital employed

The return on capital employed is taken as

Taxable income for this year

Capital employed at year end

T.2

Graghs

These show the results obtained by changing individual parameters

Te1A, T7.1B

7.24, 7.2B
Te34,
7.44,
7.54,

7.6A’

7.33
T.4B
T.5B

TeTA, T.7B
7.84, 7.8B

T.9A

The 'A' graphs give the solvency margin,

different
different
different
dif ferent
different
different
different

different

claims amount per £100 of written preﬁium

dividend payment rates

rates of interest

rates of tax

amount of reinsurance

amounts of policy costs per £100 of written premium
rates of change of writtien prémium per month

delay patterns

combined effects

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

the written premium is taken to be of the

1) =F W,
1

i+1

change of written premium per month,
form

Where Wi is the written premium for month i

and F is a factor. The graphs give results for different values of F.



Period 0 1 2

\N
BN
un

6 7 8 9 10 11 12 1% 14 15

Per Cent '
R g 1 3 5 5 /06 /'.A r:f'u‘l
Settleq °|  *0 5 .9 1.1 1.3 1,7 2.1 2,5 3,1 3,5 4,2 4

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

Per Cent . 5 N

cottled 200 5o 545 5.5 642 6.2 6.2 5.5 4.7 3.8 3.5 2.2 1.4 1, 1,
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 7.64, inclusive are substantially
linear, in that successive changes in the prime parameter produce roughly
proportionate changes in the solvency margin. ?he 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 1% change
in the parameter, per year
claims «4958
dividend .1880
interest 1.0333
reinsurance '.5875
expenses « 6000
Table 7.2

An increasc 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.

7.98 showsthe effects of changing several parameters. The

‘actual values taken are



Parameters A L M N
Tax 52 60 60 55
Dividends 40 50 . 60 55
Interest 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 Calculated Solvency Margin Solvency Margin relative
set relative to sequence A % to sequence A from
Graph 7.94 %
L + 3,2 - 2
M haad 004 - 605
N - 27.8 ” - 27.4

Table 7.4

There is thus a fairly close association between the values obitained 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.TA it is seen that a2 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 vhile 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 currént rates of inflation an increase in written premiums of 2% 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 mcdel 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 33}% 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
importaht 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 ra%e 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 inflaticn dces
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,
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7.3 Mathematical Analysis

Let, in our notation, the written premium in month i be Wi. For each
£100 of written premiums let the amounts paid out be:-
Claims - £C

Policy handling Expenses £E

Commission . £Co
Reinsurance £R
Also, let
@K = bank balance at end of year K from

businegss written since time = 0
Cap ‘= initial capital at time = O
= rate of dividend paid on this capital

rate of interest earned

RH B

= rate of tax
G%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,

UPR%C . = Unearned Premium Reserve calculated on a
30ths basis for year K

UPRgcon = the minimum economic amount required for

the Unearned Premium Reserve

Thus at the end of year K, for year K

12X
Cash i i J
ash in (assuming no delays) ;Zjﬁi
i =121-11
Less Claims Paid
expenses E:EWi/loo
commission CoiEwi/loo
reinsurance RS W, /100
‘giving Money 7
Left U/ZIC (not profit)
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The claims paid depend on the earned premiums (and hence the written premivm),

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
increase in reserves
taxable income

tax

dividends paid

bank balance (excluding
initial capital)

where

/Ty
I* (éi-l +Cap)

B

(;/"ﬁ + I *ﬁK—l + I * Cap —ﬁK)
Q/% + 1 *Q3K_1 + 1

* Cap -JlK) T

Cap * 2

@«

Q))K =Qx-1 * (J?( + 1 *BK_I + I * Cap) (1-T) +6LK7:'_ Cap *&)

' X
Capital Employed is @ + Cap - oCRX ~ UPRécon

Solvency Margin-

(g + Cap - OCR

K _ yerBo

:Z:Wi

vhich can be expressed as

| @ k-1t _(1-3) Cap + (-/Z + I *@(_1 + 1 * Cap) (1-T) ﬁ‘t_ OCRY- Upnlgo

30

Solvency Margin

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

@ + + 1% + I * Cap) (1-7) R+ Cap (1=0) - ocR® - UPRlio
K-1 " -1 ¥

Looking at each term, for a pafticular year,d%{_.1 and Cap are fixed., If I
changes by an amountd I then the solvency margin changes by
AT (1-2) @, ; + Cap)

5 v,

This in a realistic situation will take the sign ofA I

Similarly if?T changes byAT then the solvency margin changes by
L@y =40 (7 + 18 ) + 1 * Cap)
;2 W,
i

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

of this model directly affectu@% alone, where if any of them decreases

thenu@% increases, The net effect oﬁ the solvency margin will be

AS, (1 -T)
Zwi

Outstanding Claims

0ZK can be considered as the increase in outstanding claims and the increase
in the unearned premium reserve.

K

Thus 61 T - oCR" - UPR%O can be written as
K

(increase in OCR plus increase in UPR30 this year) (t-1)
- (uerSot + oceX1y

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

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

butu@%, the money left in year XK 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 afier such

a change., As the reserves are novw reduced less interest will be ezrned and
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consequently it will affect the results in year X + 1. The progregsive

effects of different delay distributions can be seen from the computer

model given in graphs 7.8A and 7.8B.

The model asgsumes 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,
o@; will also increase but by a lesser amount, ig general, since the costs
associated with policy handling usually form more than the 207> of the
premiuwn 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 2
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

031{ L+ (1-,0) Cap + G + 1 %8B, | + 1 * cap) (1-1) +&F -

OCRK _ UPR30
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This is compared with the corresponding numerator for the first year

we get (B, , + Cap - ocRAL - urmSot (T)

If the undervwriting profit is low thencﬁZZBd%, although since an allowance

of 209 for expenses, as implied inalK is usually somewhat low, then in
general(PlK ?ﬂK

And we can revrite ‘/ZK (1-7T) +6{K’L\' asGiK

and overestimate the numerator leaving

By, + (1-0) cap +@, + (T *é»’K_l) (1-T) - ocRX - UPR30

a1so @, - 0CRX - UPR30 = - (oce¥Y 4+ verbol)

giving (BK_l + (1-D) Cap + (I *(BK_l) (1-T) - ocrRE L - UPR1§61 (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
is highly sensitive to changes in Wi, although this analysis is not directly
extendable to more than two years due to the increasing complication of

expressingQ;K_l.

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 be
proportionately greater when premiums are increésing and less when premiums
are decreasing,

For example if wi is the written premium in month i and we take Wi+ =F > wi,

1
that is the written premium changes by a certain proportion of the previous
month, then we can compare the UFR and the total written premium for

tdifferent values of F,



=D

The total written premium for a particular year is

W, + W, +V¥_+ ., o o« o« +W

1 vt s 12

which rgduces to

Wy (14 F+ Fo 4. . . . P
12
=Yy (1 -7°) for F X1
l-"T
and 12wl for F=1

The UPR, on a 24ths basis is

UPR 24ths = 1/24 (wl + 3, + 5w3 e e e 23w12)

which reduces to

1/24 vy (1 + 3F + 5F2 O 23Fll)
Now
1+ 3F + 5F2 S R +23Fll
=1+ 4F + 6P 4. . 42t -P-F -, . . -F?
=142 @F+3F 4. . . + 2P - FaF s, . LT
But
Fo 4 P04+ . . . 4P = F (1P
1-F
Hence
2P + 3F2'+~; .. 12 o (1-F) (2?-15?12) + F? (1—F11)
| (1-7)°
Thus we get
12 13
UPR24ths = wl/24 1 +F - 257" + 23F for F &1
(1-F)?
For wl = 1 we can compare the values we get for different values of F
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F UPR24ths = A Total Written Premiums = 2 = B A/B * 1007
.1 . 7300 1.64% 44..4
75 1.0030 | 1.9366 51.8
.8 1.4026 2.3282 60.2
.85 1.9903 2.8592 69.6
o9 2.8565 3.5879 79.6
95 4.1311 4.5964 89.9
.98 5.1664 538209 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 6.7960 103.9
1.025 - T.2356 6.8978 104.9
1.03 7.5117 7.0960 | 105.9
1.04 8.0960 7.5325 107.8
1.05 847254 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 primariiy are:—

a) reduce inflation

b) reinsurance

¢) 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 vhen a company is increasing
its ﬁarket sﬂare. 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 premiuwms. 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 £145 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
under%ying 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 writien premium,
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CHAPTER 8

Premiumn/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 concerm,
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, VWith 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 cowntry and risk

group.

However this still depends on looking at figures which represent a

static position and ratios which are cousidered 'adequate! if tﬁey 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 1o 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 Anglvsis

8.2,1 Let

Ni = The number of new policies incepted in month i

0i = The number of policies renewed in month i

Pli = The average premium of a new policy in month i

PQi = The average premium of a renewed policy in month i

Vi = The average amount of a claim Ci

Ci = The number of claims per policy incepted in month i

LAPRTi = Proportion of policies falling due in month i which
are not renewved

MAINTRTi =  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,
i i
and the true written premium is
N.P
i

+ OiP2i

1i
This is the amount of money vwhich 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 up for renewal is

(n, +0,) * MAINTRT,
1 1 . 1

Of these the number vhich are actually renewed is, in month i + 12

( * MATETR! ¥d 7 o TAD
(w, + oi) MAINTRT, | 11 LAPRT, . 1, }

hich i al to O,
which is equal to O, + 12,
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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 renewved 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 alloved for separately and does not affect the
model o#erall. The incorporation of the number of cancelled policies in
the model allows for the correct calculation of the number of rencwed

policies.

8,2,2 In Force Policies

An analytic model of the nwaber of policies in force in a yezr can be
described, If Yt is the number of policies in force in year t, thzu
this is made up of the proportion, X, of the policies.in force in time

t-1 plus the new policies,

This is a firsit order linear difference equation and the solution is

given by
t t
Y, =KY + N8 1K for K % 1
t o) ———— 1
1-X
and Yt = Y° + N ¢t for K =1

for  -1<K<1 this converges to Y.

where Y = N
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which is the case here since og Kg1l and in practice X % 1.

This can be graphed for different values of K, and the gereral shape is
shown in Fig 8,1, To ébtain 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,

84243 Receipt of Cash

There are two delays associated with the receipit of the money frem
premiuméa 7@, the delay between inception and notification of
inception of a policy (for renewed and new policies) and T1, the delay
between neitification and xeceipt of cash (Fig 8;2). The point of
notification is when the computer files &t Head Office have taken account
of the policy. The receipt of cash is often delayed as agents,through
vhom most of the business is done, may retain money and send it, szy, at
the end of the month, Ve considered these delays, like a2ll the delays in
the model, as discrete probability distributions, Thus, if under 7§, Ki
is the proportion of the written premium of moﬁth i notified in month i + n
then |

§Ki -1

n=o n

and the amount notified in month (i+n) from those incepted in month i is

Ky * (iP5 + 047,))

The total amount notified in month (i+n)

J %
05,“ X -‘(NJ.P

ine] + 04Pp5)

1]

The carned premium for all policies incepted in the same month, in the

- month of inception and the mcnih of expiry is

N.P,. + 0.P,_,
i 1721

24

1i
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Fla- 8-l

Value of con verence of solufion sequenice o clitferent
renewal fafe



New Policies Renewal Rate Year at which Yt 7,950

N X with Y_ = 500
1000 0 1
900 .1 1
800 .2 2
700 3 2
600 o4 3
500 ) 4
400 .6 5
300 o7 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

NiPy; + 0,8

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 £(Ni + oi)civi will be paid out on claims for policies

incepted in month i,

However a seésonal distribution can be superimposed upon the claim
distribution, in the form of a seasonal index (Fig 8.4). Thus for
policies incepted in monthvi, the value of claims in the months
i+l to 1+10 is'

(v, +0,) C,V, * InDEx;

12 J = calendar month
INDE&r is the proportion of the average amount of claims which actually

w

occurs in a given month, It is important that the condition

12 :
:Z‘INDE%T = 12 should hold, otherwise the total amount paid out in claims
=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,

S@# and S1 and are handled in a similar way to the delays on the receipt of
cash, as is shown in Fig 8.2. S{@ 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 (IBHR). That is claims which are known
on past experience to have occurred but which have ﬁot been notified due
to the delay Sf. Provision is also made for claims outstanding., That is
claims which are known about but which have not been settled due to the

delay Sl.

The deley S¢ is typically 2 or 3 months bub S1 can be up to some eight
years, WYhile the number of claims unsettléd after as long a period aos
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. Vhere claims involve severe personal
injuries it may take a long time bvoth 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 darmages is often taken as the loss in
earnings, claims increase due to inflation the longer they are left
unsettled, Howgvgr in July 1974, it wvas ruled by the Court of Appeal in
Young v Percival that future inflation should bte ignored. TFor claims
involving property,_inflation»directly affects the costs of reparation

- and replacenent.
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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 S@. Those claims
which are notified in December are actually settled in December and the
following mbnths, under delay Sl. In Fig 8.5 the total of 'A' for
Janvary onwards gives the IBNR at the year end and the corresponding
total for 'B' gives the OCR. The program handles claims in this way,
having Qectors for claims occurring, and the ones labelled A and B in
Fig 8.5, on a monthly basis., Money isbtransferred from one vector to

the next according to the delays,

8.2.5 1Inflation

Inflation is incorporated.in the model primarily by specifying rates

of increase over time for the premiums and averzge claims amounts,
However, the effect of inflation on outstanding claims can be simulated.,
That is the problem of under-reserving for oléims due to inflation being
greater than anticipated, This is done by supnlying 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 51, 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 inilation to te specified at different

reriods., If a marker is set on the data card then the outstandiﬁg
claims reserve will also be inflated, month by month, by the same

amount as the delay S1.
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| ToTaL VAKVE OF CLAIMS occoruuiies THIS HouTir

May
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P

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 papticular year, This is allowed for by, at the start of the year,
increasing the OCR by 15 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 CCR 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 refloct
actuality; however it is sufficiently close to enable the magnitude of

the effect to Ee 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 Predebiting

As expiained in'Chapter 4 the Society operates a predebiting systen in
that all policies coming up for renewal are assumed to be renewed, until
they are Jnown 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
vhich is not renewed. Thus the average value of a lapsing premium has

to be supplied to the program, The UFR strain caused by the predebiting

system is printed in the yearly class summaries,
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€.2.86 UIR
The UPR is calculated on several definitions, allowing the amount of
the strains to be comﬁared. Any amount by which the UTR is in excess of
the amount neceésary to cover future claims (and costs) covered by the
reserves is considered as a strain., The main strain is that expenses
of 20 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 2lrcady been

mentioned.,

A small negative strain occurs due to the accounting system notl 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.

=]
5
0]
w
(]
(4]
(-’.
b
]
},_'
o
©
I

re all given in the prinitout of the resulis and are

shown diagrammatically in Fig 8.6.

B.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 premiuns) and

cash outflows on commission and cleims 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 HNHon~Pure Premiunm

Bach month, for each class what is called the surplus is calculated,

This is the difference ldween the written premium and the pure premium
plus commissioﬁ. 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-wérkéd example, The greater power of the computer allovs

many more varameters to be rapidly changed and comvared 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 {0 be done, The

monthly basis of the computer model provides much more accurate working

and allows effects, vhich 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.
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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 representatioﬁ 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) TForeign business - A substantial amount of business is carried
on overseas and this could usefully be incorporated. The main
addition would require the handling of exchaﬁge 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,

d) Other companies - Although many companies are marketing similar
products the financial structure varies considerably, and a

comparative study of insurance companies coulé prove useful.



104~

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 étudy of thege could be interesting.



2,

3

4.

De

Te

8.

~105~

D, References

British Insurance Association, 'Insurance Facts and Figures 1973%'

1974, P5.

Legal and General Assurance Society Ltd., 'Returns under

Schedules 1, 2 and 3 to the Department of Trade',

Grinyer, H. and Woller, J, 'Corporate financial modelling in the
U.K.,' Graduate business centre of the City University

(To be published),

Borech, K, 'lMathematical models in Insurance', ASTIN Bulletin

P192 March 1974,

Scurfield, H.H. ‘'Motor Insurance Statistics'. Journal of the
Students Society of the Institute of Actuaries

1968. P207,

Beard, R.E, 'Some thoughts on the solvency of Insurance Companies'

Quarterly letter from the Algemeene Reinsurance Companies

Vol I P79, July 1964.
Cooper Brothers & Co., Ltd. 'Insurance Information for Top Management!'
in Computers in Finance and Management pub: British

Computer Society May 1972,

Beard, R.E. 'Technical reserves in non-life Insurance with particular

reference to Motor Insurance', ASTIN Bulletin Vol ¥V P177,1966

4 LA S, T Y -

SP—

Nt i = T -



90

10,

11,

12,

130

Molinaro, L,

Bagle Star

0S PL/1

0s PL/1

106

'Sur la determination de la reserve pour sinistres en
suspens dans l'assurance automobile! ASTIN Bulletin
Vol V P1997 19660

'Statement to Shareholders 1974' P5,

Optimising Compiler: Programmer's Guide. IB}M publication

Order No SC33-0006,

Checkout Compiler: Programmer's Guide. IBI publication

" Order No SC33-0007.

0s PL/1

Checkout and Optimising Compilers: Language reference

manual. IBM publication Order No SC33-0009,



—jobf—

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 lérgé»'
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 situationm.

The various components which make up the measure or ratio will b.
disterted to varying extents by, for instance, inflation.

e) A primary purpose of reinsurance is to smooth out fluctuations
in the 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.
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APPENDIX B

DATA CODES AND RUNNING
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Rumiine the Direnses Model

For each year ol the férecast unit costs and volumes or tiheir provoriinnate
changes on the previous year have to be supvlied for ecach class of Lusiness
each Service Office and cach type of MOLA. Costs have {0 Te assisned to

all other cost centres either exrlicitly ox agein as prouortionate clhanges

on the nrevious year's values.,

There are two subroutines which are used for reading in the data, Frine
reads data which will basically remain in force for the duration of the run.
Second reads data for each year of the run,

Within Frime and each call of Second the cards may be in any order, *the

correct use being identified by the use of 2 code, An opntional comme

1
5]

L -
¢t 18

]

alloved on each card to make individual cards more easily identifiable,
The generzl format of the data eards is
cod data optional comment
There are default values for most of the variatles usvally being values for

vhich no effecet occurs., Values are given in ihe program listing, oo whers

applicable in the list of codes,

The data for PRIITD and for each call of SuCOID is terminated by a card with
999 in columns 1 - 3, Additionzlly, comnent 2ards may be placed after the
data for Prime and thesc will be printed out as a heading at the siart of

the results, These comment cards are terninated with

v}
[¢]
%]
H
&N
%
‘_
ot
v

-
N
3
]
443
<t
o]
]
™
[47]

in column 1, vhich muct be vresent even if there are no comment cards,

Fad

Thus the sequence of data isz:-

Data feor PRI run 1

999 terminator for RIS

comment cards

¥ ternzinator for comment cards.,

Data lfor SZONID = vear 1

PRUL WY ']

999 terminator for SLCUD

- 3 .
. . .
. . L]
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Nata for CLOCHD - year U

Data for PRIIL run 2
996 tgrminator for PRITA
comment cards

* terninator for comnment carde.

Data for SI20MD ~ year 1

. . .
. . L
. . ...
. . .

.
-

.
Data for PLIME run M
-

L]

Data for SHZOID - year 1

*
.
.
L]
Data for SECCND = year M,

99% terminator for SIDCCND

In the first year, policy volumes and unit costs must be supnlied o *ne

[4)]

prosram for each service office using the apvropriate ccdes, Two categories
of overhecads arc also allowed for at each service office, In subsegquani
vears the new volunss have to be surplied and these can be either as
provnortionate changes on the volumes f;r the nrevious year, or new absolut
values, The sane thing applies tc the unit costs, If either proncriionate
chanses or absolute values are used a complets set must te supplied for

all service offices, each class and each type of work, This is shown
evample in Appendix Z.3, A sample coding sheet is supplied to aid the user
for this in Pig Z.1.1. Two of these sheets are needed for esch service office

for each year of the run - one for volumes and one for costs,

ﬂ)

code iz filled in the firzt columwn denending an vhether zbaclute values o
O“OTthumt“ chang arc veing sunplied, The nuzber of the serv vice office

is tho next value followed by the number of the class of business, The



Service QOfrice
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v Unm Cosrs

Yent
/PRW&RT/.O:VHA Caarness i Votomss
Dete
Cove |OFACE I, |Crass | New | Renawais | Cepins | ArrerATIoNs Cﬁ%—”;ﬁgﬂoﬁ |
-
Covt VaLve
OverHenps CATEGORY 1 FaJaf/a,mcw?l/ 1y /4s :
!&-1‘57,{.17 l v_’lflﬁr E-l—'l

Overnenos Coreaory 2 ,Cod‘i‘-lj/amé’wé’
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five data values are coanleted next and the whole line of mumbers is
punched onto the data card, with blanks az deliniters. The overheads (for
the unit cost data sheet) are filled in at the bottom: code 44 and 46 for
proportionate changes over the brevious vear and 45 and 47 for abeclute

values,

Any Head Office costs which are considerced 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 depariment costs
depend on the total society volumes then the mnit costs are entered (without
volumes) after the highest number of service office and the number of these
depariments entered on card code 39, These are knowm as 'pseudo-service

offices! and the costs will be calculated on total wvolumes,

The other costs, not beine devendent on volumes, have to he suvnlied to the
nodes ol the tree structure ﬁsing the data sheet in Fig 3,1.2. A1l alksolute
costs must be assigned to a terminzl node (i.e. one not with a label Zero)
althoush proportionate chances may be assisned {o any node, Thus if all
costs undcr a ;eftain 2nd level node are to be changed by the same amount,
this factor may be fed in once at the corresponding 2nd level node using
the correct code., The updated values at thz nodes will be preserved as

the starting values for the following year althoush 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) valus, Yames
identifying cosi centres representing the first or second level nodes can
be supplied using either the built-in nanes (seen from the listing) or by
entering them in Prime, The maximun nunber of cost centres in the tree
structure and the mumbher of service officez is limited by +he size of the

arrays uged, .All can be ezgily increased, As the progran ic listod 4he

]

|-a.

maz 377

min nutter of service offices (nluc vsends ssvvice offi-oc ) is 20 and

the noamber of classes of business is 15, In the tree struciure cos zto, the
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maximm mmber of first level nodes is 15, for each of those there can be

up to 10 second level nodes and from cach of these up to 4 terminnl nodes,
The data for Primne can be set up using the data sheet in Fig E.1,3,
Results are produced of cests at each cost centre together with sub-totals,

N .

work, Summaries are produced of {the totzl costs for each class of wooiness

and for each service office as can be seen in the example in Appendix H.3,
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Data for Prime

I,J,Y indicate integer values, T indicates

Code

1

10

11

12

default voalue or format

1973

=

I, (1)

I1,J

hase year for the forecastin
of the model.

nunber of years of forecast,
munber of runs.

= 1 data is printed oui at the
end of the prozram as it

ppears in the deck

<

!

= 0 printing suppressed.
This is used to define the nazmes
which can be associated with nccdes

in the tree structure of non-

be changed or new nares incluided,

(20
(]
(]
5]
.

I has 2 nmaxinum value o

ffice nanes, J is the elzment



Code

Code

20

19

defoult valne or formant

(RS

comment

(uze)

I.J,F This is used for assisning nanes

{0 their

corresponding position

in the tree structure of non-

»

servizre office costs, & lis:

of precce

t assignations iw givsn

in the program listing,

J,K is the node vhich will be

called MA@ (I), Should no

assignment be specified either

[ )
ja}
ct
oy
0]
‘g
3

then the

appear a

The data

Additional comment cards may now be ad
.printed out as a title at the start of

A card with an asterigl: in column T terminctes

cards, but rmust he vreseni even if no

Data for Second

defanult or forra Comman
0 ’ If equal
policies

rogrem or in the data

title 'I0 AN will

t invocation,

Fal 3 3 L oymmra Y ams 3
for Prime is terminzted

o
D
N
3]
o
3
pun
o
[$]
(4]
D
o
).J
}. 4
-
o
[\

comment cards are rreseni.

to 1 the volumes of

at each service cffice

and trve will te »nrinted

equal to O thig is

suppressed,
J,5F This reads in the totzl sociely

volunes for each tyre (1 - 5) of

wvork Tor

class J,
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Code default or format

27 1,J,5P

28 I,4F

29 1,5,47

30 1,J7,,1F

31 1,7,%

comnent

This reads in the pronortion of
the total society volumes to ke
assipned to cach service office I,
for each classz of business J. The
5 fields are the types of worls,
This reads in the provorticn of
the total society volumes to be
assigned to each service office I,
The 4 fields are for ths cluzsses
of business. It aszumes the cans
provortions of the total for each
type of work at a given service
office and class of businegs,
Volumes of new policies, renewals
lapses and cencellations at of

I for class J. These will be

4

used to calculate the wronorticns

of the society total volures

for each tyve of work,

This assigns the varticular
value F to the node B (I,J,¥)

of the tree of non-service office
costs, The corresponding value
of PAC is resct to 1, F is in
£'000's,

This deletes the node 3 (1,7,%)
from the tree of non-servi:ce
office costs (resets it *o zero).

The corresronding

_ S tem s
5 value of U0 1is

reset to 1,
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Code default or format comnent
32 I,J Deletes 211 the nodes below the

node B (1.J,0) (resets +hem to zero)
and resets all the corresponding
values of FAC to 1.

35 I,J,K,1F Assinsns a value 1o the node

FAC (I,J,K) of the tree of

inflationr factors associated

with éhe tree B, of non-aservice

office costs,

39 NCLASS NIOFF NLXT This reads the number of classes
I, J, K of tusiness, and the numher of

true service offices, The

final value is the number of

pseudo service officer, That iz

head office costs which are to he

considered as dependent on toinl

society policy volumes in the way
L]

that service offices are o thelr

volunes,

40 I,J,5% Similar in sityle to card 41 it is
for inputting the factors by
vhich this year's volumes are
inereased over last vear's, for
office T and class J., The 5
fields zre the different iyrves of
work,

41 I,J,5% These are the actual volumes of

5 figlde are the different
trpres of worly, new policies,
rencwals, claiws, alteratione

and canecellations and lapses.,
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ode defanlt or format comment

@

I
K]

I,7,5% Similar in style to card 41, it

is for inputting the unit coots

of each tyre of policy for service

office T and clzss J. The 5

fields are the different tyves

of worlz,

For pseudo service offices the

values of I should follow

consecutively after the highest

value of I for a service office.
43 1,7,1.0,1.0,1.0,1,0,1.0 Similar in style to card 41, it is
for inpﬁtting the factors bty whizsh
this year's unit cost are increage?d
over last years, for office 1 and
elass J, The 5 fields are tue

different types of work,

. -
& oVeraeags

44 1,1.0 The acmount by which ihe
of the first category atl service
office T are increased over
those for the vprevious year,

45 I,1F7 . The

ctual amount of overiieads of

@
W

the first catesory at service
office I, in £'000's,
46 1,1.0 The amount by which the overheads
of the second category =zt
service office I are incresased
over those for the previcus yeor.
47 I, 1F The actual amount of overheads
of the second category ai
servize office 1, in £1000's,
agn The data for Jecond is teruinated

by 999 on a card in columns 1 - %,
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Variablez and their Uszae

Dypenses Model

Variable Degerintion ' . Dimencion
AVALT Total costs of handling alterations by (20)

service -office,
AVCALP Total costs of handling cancellations and (20)

lapses by service office,

AMCL Total costs of handling claims by service (20)
office,
AMIE Total costs of handling new policies by (20)

service office,

AVREN Total costs of handling renewais by (20)
service office,

AITTOT Total costs of handling all type of work (20)
by service office.

B The tree of non-service office type costis, (0:15,0:10,0:4)
The structure is shown in Fig 6,1,

BASEYR Tﬁo first year that the results are produced
for e.g. 1974,

BLAIYET A mask used to identify the end of the
comment cards,

CARD Buffer for re=sding in data,

CILACOST The toial varialle ccsts hy office/class of (20,30)
business,

co The unit cost of handling policies, matching  (30,13,5)

matrices V and CCFAC, office/class/tyve.

CCDz Data code,
COricC A The amowni by which each elemant of the unit  (%0,15,5)

motrix OO, ehanzses from the previous

w

.

vear fiice/claan/+tv
year, office Jelass/tyD



Variable

FA C

The treec associated with B, Uach node of
is chaﬁgcd from the value of the previous
by the factor in the corresponding element
of TAC.
Indicates how the volicy voluwmes have been
produced for the current year.
=0 if actual volumes are read ir by
office/class/type.
=1 if the society volumes by typc/
class are to be apporiioned to
individual offices by 'SPLIT'.
=2 if the society volumes by type
class are to be aprortioned to
individual offices hy 'SPLIT', %

by assuming that the same propor

year

and

ut

tion

Dimenainn

(0:15,0:10,0:4)

of the society ininl for each tyne of

voric hold for each office and clas

=3 the volunes of new wmolicies, renevals,

lapzes and cancallations have been fed in

by office and class, This enahbl

provertions of new policies, renewals ani
cancellations =nd lapses 1o be ca
directly, The vrovortion of eclaims

alterations is taken to be the number of

in force policies, i.e,

Total non—service office vari-ble costs,
Total sexvice office varizstle costs.,
Indidates vhetnher a section of the tree
structure B is used or not,

=0 if node is used.

~

=1 1if node nnt used.

(0:15,0:10)



Variallo

INDIX

HAME

NB1

NB2

HCLASS

HEXT

NOTE

OVIaRa Q
h.k— -

OVERTAC

OVERI 1

OvViny 2

LIRTAT

- QVIRTOT

RULS

-~

-1

ny

Voo

-

Descerintion

Ascipgns elemonts of array NANL to a loca
at the first or second level of the tree
structure B,

An array

«

tion  (0:15,0:10)

7 of names which are assorciated witl

Dinencicn

various-parts of the final printout. IDach

element is 2 16 character string.
A pointer to
names of the service offices start

consecutively.

a location in LAMD where the

and follow

A pointer to & location in NAE where the names

of the pseundc service offi
consecutively

The number of classes of husiness,

ces start and follow

The number of pseudo service offices, that

is head office cogts vhich are to be iren

as dependent upon the toinl

ot

in

he senme W&y a5 sa21rvice o1

The number of zervice offices.

oy
jo)

overneads at ea2ch service office,

Total psendo-zervice offi verhead cost
Total service office overhead costs,

The total number of times the program is

run,

society volunes

“The amount by which the first category of (20)
overheads at each service office is

incrcased over the previons year,

The amount by which the sccond catezory (20)
of overheads at cach service office is

increased over the wvrevious year,

The actual amount the first category of (20)
overheads at each service office

The actual amcunt of the second category of (20)

e
[V E3

to be



~104-

Variable Description Dimension
S The total costs of handling volicies by (30,15,5)

office/class/type,
SOCVOL The volumes of business for the whole society (5,4)
tybe/class.
SPLIT Matrix for assiming the total society volumes (15,5,4)
from S0CYVOL to the appropriate service offices,
The data is in the form of provortions of the
total, Thus for each class and tyve the total
value of SPLIT over all service offices should
be 1, office/type/class.
SPLTGE: The vrovortions of total society volumes split (15,4)
by office/class, This assumes the same
proportions for all tyves of work.
TEST If TEST = 0 then the data will be printed at
the end of the run exactly as it arpears in
the deck,
= 1 this print out is sunpressed

TIMRS A counter for the current run,

v The actual policy volumes by office/class/ (30,15,5)
type.
VFAC The amount by which the current year's policy (30,15,5)

volwaes in matrix V are changed over the
previous year. office/class/type.
VOLP = 1 if the policy volumes are to be printed
by office, class and type.
= 0 if the policy volumes are not to be printed,

YEARS The number of years results are to be produced for.



e

EXAMPLE DATA ARND RESULTS

EXPPERNSES MODETL




ow
L .
= Q 1 '
<x 1 1
= . L} |
w (<7 [l >}
. 1 1w 1w
Q o 1w 1w
Wk il ralstiuyioiniu o 1 a I a. -
. DDDD2DDIDDDDDDDIDDIDD T N4
w el dddddddd ddd o ddd v . [« 4
WETTTTITTTIICTTCTXTUD = = <
v WD 0 O - 31 ™
(e[ om ] I+t m & n E N N T e e e L <2 = N>
it -~ AL MMM MMNILMNMM MWD A T [°A < 4
= U, ~ ~ e n nnnanaawaas O Q <) alx La e
Ll AOD™D"DDTITITDIIDDIDOIDORE NU Ny Tl Ll
=X [ ] I L T T T T . T N N N Y - - wx > D=
X~ - m D b T B ¢4 ¥ ad
e o = - W We>a r o A
<L >~ St d WumumuInuuunuVUIUONUOO | T4 a4 oz Qo
TONT X pod TV S ol ol oo ool ol ol col col ol ol sod nad cod o BRI N V1 N ftull O © [S] 8]
L O EZEWRWMNNONIGUUUUNNIWNUONG 1 ol [ | e L
Wt Oolod ADIOODADDQARODQDOOOO00 > | SN bLouw wwm
QLT 0. IO OQLIWLLVLLLLVWLL B3 120 O [0 4 444
Q = v o o~ B T bt W= > OO ol
b T 00 > Lt L b L U L LR L LI ZZ 0 22240 | ZT VOO ND 0000
b FAL L o) o] 0O MMM G, WNG 2~N0O Moo OLOW~00
LIl N WI-DDDDIDDDDIDIIDDIND TN AOmN QALOOQOTICTIMUVLY
o umul [ 22 S ol O ol and ol S Lol S S ool ol and ol pnd #p B2 1 2 (o 2> BN A JVVRNNE o ol g Sl VIR PRSP IR PO a ot a o o7q - 5 -
azusos ILDOOQOWLIMILSWLLLAUL TS = WUe-Kooow LILOD ul
(2] DTO QOUDIIDODODNDIDIODHNIDIDDIODIDNDIN U IO TITIi- Ll ol [=]
[%4 72K o 1o ol O UWZWI—~ NV~ CULLLLOOVNOOT X [~
L X <K e o < T T T S T T R ey S S o o el el s NG Y o SN R 5 Y QOOOICITIE ==
W >ZZ Z O MmMOununuInuuuuJd-~wld O O LU LI QI CICI I Lad LS =i 0t
LS LI et e LIIunl LR ST rTx== w
[ Bpr oA TP TZwuuUL WL LI WL RIWIL sl =l DO D DD Dol ol w
‘Lol ocw Wittt ulurulurui i il Julk - ol od g e s Ll w
QDXL W A YOO . Tl OO0 - e o}
ZnLongi- e b o b e poe fe b e e e e e 2O DO L2222 0D2000 [¥Y)
vt [+ ¥
0 =
- o< w
NN MY
QoM o
W) vt vt [on ]
Q2N (%
wi ~
tal -1 <t O <
= wi [ o I o} -
<L Lt MO <
= o =3 | NN ON [a]
[l | - MY )
tal 1 N« 991 MmmMmMmMm Lt
- 1 < O 9O - e e -t
o [} N v O 339 ol vl el vl vt vt vt vt a.
= 1 Mmoo < =
<< 1 03?5092_{, 1..111..3333 <<
>3 1 I - K
w 1 e 635_5 . Ralal L] w
] N e el vt =) vt
Lol | 57.4..17-491. mMmMmMm
[ | <N N e SNOhYOANGY .« .
<1 63310002 99991111
[~N M~ . ]
| . . vt O v e O D 3333
H— .4 . . . nd . . . . 5 . . . . wmmmm -~ . .
Q1 e ADINTIEIOOTU - NN 90.:Q,Q,1111
- el OO P = N M. s e
-1 O DN O 2255522#{ 3333
(== A | e N = I = NINY) P2 . 9990, o . N
- [« } - OIN) S e nu«..l..)_.....l_,a.)._s . . 111123
[T oY B oo | vt OO ) M) P03 et ot ot 63 Y
[Z208] CION IO D) et vt ) v (DY S LN P 1234.19»7,..411 :
N | D00 QOO0OOD
i Gy <f S o1l et o el vl vd vl (] vl vt el el vl vl v vied el e T el wed el v v v o v e ool wed wed e wnd wd e vl d el
M ohE 1 (] [l
OwtINOW | L. QOOO0O000000O0NNOOOON = ~NNNOANNRGCOODOMMNMIMNIT OO
1

DNt vt vt 5 AoymmpmmpMmmmmmEMmpmmomMNe et Gkt et b T T

- Tt T T T ETT o s 1"Ar.llol‘|¢l“]’-|§



-126—

'FHTLUN nata THESIZ

m
.
T
<M
o
3 113

EERaN
o

T

fog)

et
o
i,

(e
Ly

Jf. CHARGES it it ]
HEERWRITIHG 1004349

HEAS. OFFICE £1.00
o, T3 LT B U §
HAHPLE WRHE 17 1.00

cin, 1e ACCQRUHTS 174 09

,.
—
[ae
-

[\
ot
-
prcd
L

.+ CHAKEGES 1325 44

PERESOMHHEL 224 00

jors
Lt
Ll
o

Ci0, 4% OFF CERVICES iy oo

TOTEL ONVERHERD

u
&

I
Fa
Lael]
ot

LN 3 Ao g6 T i A S R R R R A e
DTHL C I, kK AL
o O B AR R A R L R G RUE A S

LEEE R R
600 00
Fod ko Rk R

L
<
1T
s
A
=4
Ead

s

=
T

[ hecnl

AT

] (=00

SO

Cad T pmt e
Lo

LT e

—
<
fronc}

]
BN
»

et

Frad K X o}

[l S |
o LTS
pt R v I

fnd

(Eaa R we]

Dol BE

ot £2007T

CIING 2
P

~dd
LA N
TR

iy



e 25 L ! n
2 -
=) ¥ ]
-—t ! (]]
i n
' "
i L]
] ]
! 1
i H
! n
' n
o i i
| n
1 "
1 1}
I n
] "
I 1
I n
[ 1]
1 ]
el [} i
1 ]
1 3
1 1]
] ]
I "
] ]
I n
| L1}
i n
[ 1 n
i "
1 [l
I 1]
I n
I "
I n
I [ ]
1 L]
| H
L] ] L]
] H
] i
I i
] 1
| L}
l B
oY 1 i
= 1 "
54 1 H
() uz 1 il
g 1 i
1 "
= 1 (]
3 ] It
Lo I [}
= | L
* ' )
=1 i L
Oty | O @
s : P |
P AR N ol R | B
— [RS Pl s ol SN | L} o RS s e R A
IO O 2 O
Fo LI Ty § L] - DTl —
R A e LR L] LS N s e Y
[§7] o ol AV o B L] EUSHIN ol IS BN |
o] -~ | L] e LR R AN
g | L] Da I T Y SR R o
L. AT | R Ps § o
L. IO PR ] e a] fral
[an [l FUNE SR I e
[RERRVIE ) R SN i S |
HE R R T o vt e - |
Dowue § 3R o BN w1
T > o S P T ]
Kol [ B BN |
-l [ ]
1 ]
e T O
[ I A
WD e | @ CITVQIDC D )
COUDBTDTIDT | — i Opd 0 o N |
Fradosfw IR | [ath=nh i s b T R |
Cdle wsd P ot s ) R e § e BV |
a0 e e G T e |t
Rl > YR 0 B B R 1 DU D0 | ]
oJ LI e ] b g iR e Ry O |
' n = X [ 4 I
WDl | ) w—t TP v
.~ oo e ]
fe oG s |1 n
[ SR R ]
COW D |
X SRR R
1130 [~ T B By
] 9
i H o
i " Ll
L] I 1]
by i ] L]
& ! " 3
=8 i 1] i
L2 t 1]
i n
! LI}
1 il =)
= W T
! " i
i n [}
ST T S U [




3

o
[ )

OFFICE

SERVICE

. HNHLYELS OF GROUP

10

(3]

1]

r

i

[Ty T ¥ LN

[ RS )

o T e T
WP g T

[ow Bo s ]

F=-rarain

IR LY

-

tutie tad

C bl

o a ol S|

D
Ld — S
1) [eS100 Kb o
- i
.l
LDt
23 b (TN
(S go VALY ]
[ -l & 0 W2

~128-

i

€0~
Eeaial)
e
[ 12
fe st
jut '}

o

[ 5]
[
(]

BLE

QFFICE YaRIx

IHCLUDING HERAD

[xgeRas L ua]
[FpRxalms] o
B EIxVES NS
WSt 2O
IR ISAR S Yoy an}
[ B gy}
P SN o0 F SNR Vo]
[ar R int]

[,

—
-

s Ldceial
(43} - i
S 5 > =)
= e )
[ Lw k)
b n.

2 T3
(25 e Rt YD ]
[ P S St
[{p Rl B v B
[

D
Tt faa ko
i

0
g
0
L‘\
U

0.4
a9

OG0

Vel

Sa000)

80z
1
24

L]

Ly
b
[£ a3 N8
=
Ll
w3y
[l S P ]
e T
[ L Yuv R
QST
— L0
[Py b)Y o
—_) 3T
[#43 ¥4 u g an L v
pS e i o
= L g

Lo cCu.
IO
o
IO R L
fod o X Y
[ P
[NER SR UL EUpW
GO
-2 "l

Pk s T

(SRS Bu et agpens

Fl W mecN Y X Kt

bm boee e b b



[
*t
Ia.

Pes )

LOMODOH MORTH

1

tal
)

[
=

Lo

oo

-

Lnsl s K Eue v
-4 5
T ot LS et
Froe vt =g T 0022
L2y e
[ R R T R
-t P}
-~ -l

Dost i an § s 2wt Woev')
™

et T S

E Lot Pt

U5 U

<F ot G
w4

[ F s oo o P
Ty -
[Lach gt R e tal
bl U R
LIRSS R o RS Ty ]
[ SRR P RS
Lt 3 V0 s giY

T~

DOoODOoD
~ :

USTd o1 <t =
L 2 e DR Ko LH

65 Rl AR S OO

[P Rab R I R o

ol usus |

el N R o

[AVRES S SU ]
Bosiee St ao
[ ¥9 FRE .

he AL T LY

e e e e e e e e e e e e e e e e e e e - g

™

VOLBRES

ClE 7Y

7

c
-
LR O R S AT A A O I LR A T

TOTHL

ICE

s

el

NS S )

hr R ERAGF W R

[ i A R |

G B et

M reaiardon
—{d
— et e

3T
(33} S
T T R ATo R o

b B o BV EXV It

CJCed v 0t
LWL ws
< <t

-

[l oo Woos Yook R |
o 3 .
WIte ) e P
< Cd e
L Ra N ay R Ty
LRt s P Rt
Ry SV R N

™~

I D
—

[P R sl g S A
b+ VS T |
T PTW d

AVECTA U

— et e i |

-t

o

ol <}

G
o) b T
PO
Lo L+
=l WS X }
Ldr—ladx

eyl (b P

Lediad 3 2.0

.- -



-130~

APPENDIX E.4

LISTING OF THE

EXPENSES MODEL




LEY HT

THT

+
R A

v

_ k2
|
“ '
1 1
o |
. 1
P i
1
| el tal} '
| - ;
[ U] \
i
; 1
o - ;
T ~ ) i
[’y ) ~
1 i.L_.,.. ™ 2 |
[ D o ;
Laes = po ;
iered o - b= 0
1ok - e . ;
b e & g 7
™ Fa 2 5. d
Hi o o
¥ [ma JEEN i
SEte o~
“ oL i M
N L) -
X, LN 1
e i = o
= = T t
125 £ ~ ~— B,
b f U ne
| S S it . -
o - il -
80 s wi
P [ L2 R U]
e o -
SN g S b
BT ~ . L Z2 k20
BT L ¥ o
S5 L= - a0
S o o=z -
— "t o 6=) e
B mIRCY i T
= . | - . ~ .
et 4L LA =
-2 5 o =2 S _U
o e - (RN =
- ] £ - [RFEE
- S = R ol o
R e T o A -
e .
I BN T T s AR T =
PTAUT et il Sl et y
T/ GRSV | RS m.'“
prorBE B R ST P Y =
(o] e u- LA .F
— 1L o
et L ks, - -
[T I e O LT il o
Dl BE TR [ e SR s ‘B ] o
NG T . -
m [ Ly H ~ O e - . 1
.H“ " hay) e @ [ 14 — i 1 fn | H o I T N N 1]
C_I.. . 1 [ S .. Pl Rt = | i —C e e
s X k Go e b - o P ———y S W 0TS [ SR o Fow R i L R PO
! 0 = (SR RN = #onoH N
j i IS e = FancFan Pt NIRRTV -t s S S T T e
: I e i —D T b T T e T
| P jn] 4 —- e 4 o~ .
R P L P CHTOTE AT el (IR B ke s T SR
. HES  IEFS B O e b R A e R Y e
I | i pte. R R Sl ) BV A S S RN > - .Y s e . i
! ot bt p— — 1 oot b bt e W) e {AE T D e e Lt S SXR A N 20 Y RF TU)
! —i O et TS e et et s T
& T, T h DI T e T s R UT AT e et e et
LR e Yact O Rt ) ENEETE Fai T ia ) RERUR SR Fas R TN w SR U § oo Bl WSSV R ot -l S b R
ey
mo o = e oo ot ST T D O et T S T2 Y P P Ol £ et 1 e O3 O LG
v DL PR TRV ) T LT R R F I 2t FAV T Fa U N w VRS DL N oY o TN F ot Bt DT Rk E S P DV BN I R Xt
el g At S L e BRI TR Ve R ER YL PR o P L S e RIS, TR Rt T S B D T L

B L T L g NI PR POV INN E N DT TR RN TR ol S 00 8 oaF KoY o F o



o

!
¢

TR B o B

g

0

oF

i

HES

-
i

[
(398

Ef m mm e m e e e e —
i

LYy

< oe.

P L S LT
e e e e oo

s et e ek e
B R R I A N | IR L

-

L

L]

H

{

i

1

1

[

NN (] [N -

W - BTt b e an e Vot B T Tk T v KL TP TN N S ol BT P
T TS ST O T D e T Y T et [ et e TY PR R A D (D VDD P G2 G et e lD s T e SN
ChPrr Lt B oW - o~ s - [V I | st o i LU (I I I U L L o B B b o R e LR RS I g g e A
O A A T Rt~ b ol 5 S o e TR | (R T i Fi0 L T h LI TR LI AT O T 1 A O £ S LI T H1
el el = T T UTY et ket e et [ S it [ - ) PV R LT PLT ST T AT T e e e e e e e
e [ o o i} -~ - . RN B W RS D VT T AR AR O ) A BRSO LR o i e
L . i pho e Mo WA X RS R SRR AELRE ) [ e R g endf i §caclinat o L T . e .
Rl R T o e e e e e e e o] ek el 1T L e (T3] B Ko K B e L e e IR O L I ST O S WS S
L B [ R I Pl [ R
(PRI A2 A0 £ bl a b DL IS B ) hrat W e ey [ B et Sl ptabn e Fodet ol Sy et b =t e
LIV T I R e el LT D et MO g o SO B | Liglallidids litaibpilpun il i b Ul wbiisig o
ETE W b b lan bl BT Dy bdlddont o f L [ on T an PR I L RO N e o ¥ U Y S s, 3 e o e P f A Rt Rt YN
G bl L B D T oI o o QO S 0 T STO Toe BT LY ¥ X T EE RN - L S T R E RS T IS
Tt Do St X 45 J G L AR 100 B 40 10 0 3 4% )06 3 9% § 3 oS we ot i Loon ) U N Sttt [ Ean Ko R N Nt Wt Koo BN G Sl and ol ol e e e e Lo

G E ] 8 Cud O O 008 0 7] S U O 0 et 20 e ot s vt el o Pan Y da ¥ anl ov v Fiue Yo SEE ov B s Ru Foon Tun 2on § o L Tun on L v a8 3 antion

ERT RS E Nt TS Hat Nl DuV S RaS Rt gt Ragt Kt DA i LAt Dabut Lo (YRS RN Fu¥ FuE SVEal DaVlat BEE VRS

A} REVET Bt RetRus BaX Kt Dat Ba¥ Tul Y ob}

(AR E T L] bl ATpRR Y S n AN we RSB s 3 o ARAE SUE IR a CF =t -y w7 R reian
R R arths M bl ol la? WS a7 i o s F AR VR RTR T PR ST A VR CIVE PG T 0 B IAVERA RS EER I RSV VLR




g

b

STHT LEY

an e e
an e em e en CILD D AR e o
D Do T L I L L T U Ty RPN D Doy By R s T T an Akl R u BEE R oY X
T G T A N e S N W e
R R o IRt S RV IURVE R Y S § s R D]
oo uu i

T N T

‘s oped ot ot [ et S P2 et w2 B} HE 1 3R 0o n
(1IN (U I VI O TR | I LI T L | Bt Rt et S R T DR
R Lt T L R R PR PR Y e BV R T 00 Bt i g R4
P N & L v X Bou B SR T Rl S s S R N § 0 B JF Tpdl i ¥ B B R R N T T e

L T e N A N T T T S el o SUS LAV R RS R F R TR TSR R | e R i

[ M 1 g 2Ty EEN RN v RN ERY RS XA JEN OF gU0h LW DU U L300 LU <ol i B S S B I e e e A R )

P R e e e B e o gy S S e S S e e o oy b o
P el s sl

: . e )
oo S ule s el Sul-U S L AP S ol i LS Capiel e e T Salbe Sulb uc

PO T e R o R Rl A v s Y v it I i A B i R g oy o i e Rl e o0 s R vl e B e
eyt e ot e oo i 4 bimes ma mom s
- A i A v E o i e i e

sy e e B L T i o i
oS A AR [P UREPSPR MR SR A S SRRV AN ARpRRAE GON

R e B e B R e I B I g e e e e e e e e N e e e e § o e
L R T i T o Wowi R Lot Bovw Toow Ross L ww § e W B s Dk R R oo [ o oo oo s B e i e i s Ko s ) oo Roune R v} wo vwn ok Yt

AR DR ETE S DaVER TS D Y DV Rt T aTR A Lt DAV et Dt Eal Nat Eat il Fu i) ExT Rat Rat Dot D Ent DRV hiet Dt DY NG ]

EH el P OO T T e T e G QP T et O T T P 00T I e S R D R P e 0T

G D 0D S e e S I T S S S T D SO DT D T DD AT e d e vt et e el vt ol d
BT g e b R L X

B R i e B I B R R e ke R R e e I

!

FEE-—mmommmm e mmmmmee

s
1

[v4}

VD el e i SRS T T I T
S I U e T A T -
B T T RN ST

L1 O VI I N T L I 1 S |

T P P

Lo B R R B o VR v BNk R R
R R S
[CRAVEL SNEVRRWE FURE U R WU NNV J SRR S I
n e i e e e v b e g

iR - I A P I DS SN SN

J e m e = TH ]

e mie it i Bl SR Ao o AR S A S

SO QDO T

[V eSS RS T ut Eat Dt int DatE ot Rt A Rt

Tty

D) it R

B e e P I I RASE AP




HT

LEY

STRT

-134-

- - -~ v
- EE R P o
w N - - P o o . om e -~ i DA
s 0y en ot = S (€23 oy [¥N] ~ - AR TN - - - =
L IR 7 ) (52 B S R e R ol o] & R A B A5 R A H ~ La S
- [ R posf o B el s R 2 IS tid L g R R .UH HT.. - ST R
[ B = =i el ar T S B T ETE B ot il o L3N e O . W=
Qm e [R5 e owhadoiel JERRPNG Jow sl & SR Rk LY S Xy R s Dr Nt e .- LN xS
L -~ T0— prel DR AL Ap ] V' E. R N ¥H LA Ny o TN SR S ek N ot S P9 NI S Y LT TN PN {0
=t ,CTA«..‘.L..._. I o S Tun J S 291 b 0D Bl C C3ULLIDW DN £ D LR N o &5 B (] | e
EESA B w SR ) B s 3 O ey ,.;.!\v.r:vh..uterr-._Tx_ RV P . Dol s [ a4 S § Sl e L R PR ol
4+ oI .M,n_..u.ésn.phtn. M.,.H_a nt:.L..)T, [pecy ne } 9 | ) e UU. TEE - ISen ..E) AR i By Sndirast i E
praf Lo § ¥ He o W ol RE R 0 1 s S e S § e LGl o ol el Rl BN wellr b o ull SR AR OGS
L i S P IC e ¥ I .........L. B I N _..t_T.rLr. e bad R ] e A D e e DR A T LS b L T I T
U0 D D D D e et ST ST e 0 N RO Do T T L I T I it X rwietly Sl & 1 Buwl T oy BN B oo e Rt S St eas

Cobm T S d UL v T L L €T 0T I LS O e Ll i L T T R R Y T et L bt b T L U G et 5 0 L e £ e
e S TS A s T ool S B0 e ' Sl s e o VG I i i S w I S ol S wi iy IS e e B S AR O ol B gl Rl -3 AP L RS f wn [ S an B S IR0 o ¥ oo

L T T T T T T T T N N N

E I T S T T S
(I T L LT OO S O O T LS O I L ¥ I £ I O (I 1 : L I U LA T T LI T (T VI T A M L O [ L O (A
B R R . T B L A S R e T B N N e T B A T T \../ B e R R T T A e T T T R O e N Tt T e S NP ey
[ 2 RN T RRE S nVENSE i RECR U FRyins of T RNAR SRRWR Eh xR mn Eec Dt J i >olt b RRCE SN R T W SO i w Ay e 1.....:.&4:919_‘.-.,.r,._J]: _7:1. L% v
R R R R E AT DA Rt Rl Dt R RA P T ol ek aX N RFEARE nal axl na R i bt Wik M - > il CuN T § P ) R T i o Tl furd Bu RN v KN « B RN R Wi ‘ﬁ S

poruiuaive RN ) SRYT=SuM AU - N sy R i L e il A e Pl ettt
L I I L T L R L i L L . L R N A N S L N I EET T S-S S S
[w W Wt P it ol A B Wi A W R S o ae WS i afis Do s ot o iy i o0ty R o w ol M PHUHH‘HHHHHHHHH.H.HHPH{ =)
=
N N Y T L L N L S S T R A T L I R L I R A I E RS EEEIIES

OOOOODOOOCOOOOOOOODODOODSOODONDOOOCLOOONDICO DO T

[ LA Tt T ER VR D TR LAt Fatat Iui Eat i alDRt Rat EaVEal PAUNT LT Ext ISt Eut Ll AT RS RatEat Rad RV RS FAYERT DV IRV e TN o1 BV Tat BTN Dat Eny Fat Rt R of atE oV il

Tead WG e 0T IS w0 P e T L e 00 I T s O P LG P VIO T et ] VR Y S P G

A et 0 R U D D e L T
[ RN ArFarl ank AN 7 R hs Hho s> dito b Bo o dho S W TG RV SR PR TSR USRI RO R U0 00 T KN RRVEA + X0 RN RN« RECERVIA KICA N QNI U S GV oM o S N AV LS S i

T B e e e B B R L B R e B B R T I I R I B e e B B R B R I e R T e o R ST e )



Dn. . C s

T!_ :.H..
O Gl e X
0l FIa e
e
LIS D R}
LTk Wiak W
v G I 28
[ s R SRy

DR s B R

.
(]

12

[}

ved e

H oot o
[S a1 ]
U

Lid i
LRV Ty}
<Ol L
(Wi o

Lol Yo ]

Tdr) Oy

PO TR Ve
—4 e

o1 -1 PR PRSPPI A

2
k

AR D

i
Lz ;
mm e oo SC_- . -—-PRIHT [ETA

e

[
[ 2T ]
T —
W

B}
e RV
[

<

~ 0
i
wd b=
i
Ll

oo
et ad il %

RS Lyl R

L
b

ONTO FILE DUM====mcmmmmmmmmmemy/

i

i

|

|

1

[}

|

|

i

1

|

|

[

|

I

|

|

|

I

|

|
O |
F I
o i
] |
o Lk
~t [}
< b= o= o g

- By o~ ES i
% =2 [2 RN T ==
(o et P~ R T i
i = R WSt SR X S
~r [w5s LOC T U7 oAl V& M
e Ly €L = e
= tee 0 v iz L
= Aot pid o = et L) e b
- ("5 W e Y ed o d € T
o} < Pt R o BN G s B oo
] H X T I N Nt o
- I e b Lot e o e

o R e Eoloow PSR L we

D
STRINGCOARD 2

O
P TEFV -]
[ DR 50 Sl

s Ruwi}

La¥Enl]

~: i

[ AR 1]

ol pud

=y [ ek TEgAF i
e - [ (%3]
¢y T P B
r it -
i e £
I Y e 2
2 LI [
Lo RO LCS
(38 — Ly ax
LR A ~r Baf
D [ S
- i - 3
L= L B
[ 0 b
i - [e'8
s [
e Q\

GET
T

~ -
DAF B T
9l 5]
Lo <& &L
= - =

LawRine Dow S Dot Row Fvw Jom Y ow Fhoo

2 T X el 1)

et

L

f13

GCCAR

STREIHG

GET

5
3

LaBC1G

o~ ~
(o r—
[0 bt
= -
N~
- et
[} -
= 0
~ St
4l v L
LA
oot SN s | «.lu
(==
fos Rl s T.
e (TS
-3 -t
-~
Pt
&f 2y
L= M 4
[
" L)
L -
ol i
-
(w3 [l
- e
w0
0y e
= i
bt =™
[ B FUR A
[ e ¥ X}
S
.. - .lﬂ«
B P ey
L) B R
-d -t 0T
~ et bl
|2 AR < 7 F)
€I kAl
L R

GOTO L1

fwa
[ 3%

s Rom Jous e o L J oty Lo

LTI Dt HabRet Bl DV I Mt Rl Ma S Favtie] Bab R aB Eul N o ¥R |

O T et 0

b J e Xt I R R R ]

wrd et wed e d o) 170 0 .h.,{n: NERT et ERt E T RaSEut R BN

= -~
& * .o
i — -
1 1 <X
i i
! i bt
1 ] o)
i i -t
g 1 ~—
i i pris
i [} =
} § =
i H ]
[JIRECS i (£5)
G4 &% 1 [
[ i -
t = 1 (LS 5%
IS I a1
[ Jes] 1 R L
bt 1 [t (o5
P 1 & S
g5 1 rar O
b= i <
[ Jpent i ~ 3
bo.d § oTh L EX
[ [ B e R
bl Al | 55
P~ =t r < T
Jow e B e (L
ol SRS
LI D
Lu SIS N
i o= Do} =3
[t | S o |
A0 L] (o)
= A o (o =
[ B iree e e
[er ey FTREL | 2a ke
o S S IS » B
L x
B 5 R -
| I SO i3
P X WDy Wi
oyl - O30
[ A S e
1 - Pascld b AR W B
b (s B U v Qo
L= b
Pet 212
fals e -
[RE#R
i -
[ ~
b fas}
[l ¥ ]
1+
[
o, XX
t L) e
1 o=~ N
E oy 2
[N 5
i St
Pl
| RS S |
| = —
[ I TR VS
i
i
u.

[ d i
b v oy v
L85 B TN



/
.. 5> ~. ~._ ~. g
Laa * * - * * ¥* *
[ I I [E% t £ i {
o t I 7% I I } ] Y
Lt b I e} 1 i I | ‘5
(4] 1 ! = ] 1 t H =0
<X 1 [} - ) ) ! 1 -
[uv] ! I o - i | 1 1 )
= 1 ! o3 ~ R 1 1 1 H — -
- { t £ U & ! i 1 ] - o
{124 1 H -4 < et ] [} i 1 fn -
Ft 1 i L2 R (B i i 1 i - -4
I i L, ir: -t 5 i t ] i L ~
ol 1 1 ~ ~ 2 [v'4 1 ! ] 1 r o] ~
LK ] i Lo TON B v S 5U | i I 1 | (ey] -~ B
Lid § I [wa} i3 [ b=~ i 1 t i - 2] v
- { I - D s i I ! t # et ~
L | | - [ R I U ! I f | [E<n o
(X} H { (e} = I I t 1 ! L - —
LE | 1 L B 5 5 = I s § i - =1 =
€0 1 I SR . T D 1 i I ' ot ] = 5
- 1 R S ] fct ! 1 o G L
- ! 1 LT == A § = I i nd wr [
i t | [on S A s g i (SR 1 ! =] - o
o i H e — EEE N ] e I 1 e )
oo ] 1 2 & H [E i 00 e 4 i (a2 ] i i 2 I fi.
Ll i YRS VRN S ! L O [vi4 ! e’ ot o™ ]
Rl { Fib=y (29 -3 1 e <0 i ] by %
- 1 i o w8 [154 e ™ 1 [on BN L aad 1 - -t e «
~ ] e~ Ll Prailattiaaey i b— . SER i % -t -
L ] =) == D I S e f Y DL
= ! R ¥ W] (=] 85 B ae] t D [ | —at -t {7 =
] 0 ] ~ ~lid -~ Py -— o I - -~ [
- ' Qo et 234 L~ (¥4 ! <=t = w3y .
L2 i e Lesd Lot bee T iid | - PR} e
&b i L e J R ' w3 o = [ - =5 - - ¢
[ ! (TS IR Vel wd ET = Yo t — 123 e O P I
[¥E) | Pl Rl U e IR W e F3) L =] ¥4 i = = 8 [ B
4 1 [ o W Rl B H — Ea t— 2 =3 { -~ [ 3
L) i [ WO R [ous 1 [ ] - : ) T 3 ")
i [ [t g i Foc TN o 6 1 M 0 o t (o35 o N an) t-e o}
| [ LI WY RN o €% e NN LW 83 [ s A { S R | -~ ] -~ Don ] -
V% 1 [ SRR N UE e TSR R & I (Jeiad | Sl Lt - H fon e N T A
] { | BN e I Y A pr.r s [ A e T3] [} = -t —t -
-~ i 1 LR ner IO I b & il P Raat=- TN i -~ ~ ey
Liy i | B a gl B'5 i  AE o = | Q- idl £ i il il - L
el t | I Soduto R wn B T B Ui Bacl gt P i [t Y a¥ig} 1 [t s o )
< ed 1 | IR VAN Al oY AR VRN ) W8] oS 24 HRE L0 i 3 - LRl
il s ] [ [T ENE R R b LT e G e 3 L9 3 RSN | LI AN (AR
T i | S SRS R o e R e | PR 0 ¥ N e e t ~ N bt =4
E [ [ IR AH RO AN 8 [ SN B s v s [ = Pes s =0
i T ' | Wy ¥ o Ll -~ { — L o b b t [y ] (A58t (3 J 1 H
oo~ ' [z o T LR | o § [ea el PP ot B B v i bt =4 e [y
L [T IR P N [} el S I [ i R i = -t I
[ Sgw] (R VU B U Ga kST R wi S E i [EREwaly BT i [} Cie 2
i s Pl b~ Xle -0 [ LRl I T § 2O I 2] T Cg )
[ o N 1238 veld el 0 1 B 1 [N B EV I | [ oo~ (e, U
pImpe Tl Dl b 3087 - e i prag A | [ b R § 44 [ Saast o S
= Polad | Z e ™ Qe i ety by O -l X fro st oS s ]
praia] POy Llrdlins ok~ s 1 [Vl N g (SR} e | ] vy L0
-~ | I I I ol v R S Do R s G i ol cn B Wbt SRR Y R wed — [P e
et -~ S Bt o S E 11 R ) 1 [<n] [N A I B SO N | () M LTAE
| TURE RV | ba.s b a ~0al-- - — t [ I SENPE A B P et oo et}
- - H o DU S - _ wh i o LR B 1 3o v 1 B X . b
T [T B SV RS D e TR I Y W T -~ t oy ot [ S BN ou Y g TR b e B e
| I T it s | SUENISIE RN MR 200 L ROERE S e [l N o A I ROl ) b R N b= 15
| Iball BENFENVINE SNNE ] aal L |1} Lid t e w3t O | EERNERD I Y | ¥ Kwo IR R DX vl Sl | Taf i
[ e i | b— ce e ) a2 — [ ae i B L I I B
Fra l b A0 deer—dad 01 s - [ | Ll SR Rt N S 1R R R 4] ™ Do SR
ERR TN b B AN 0 PP « B o G | A N A PRI Ui T R WO I 2 WL wu B S o B fang FY Run] R VR o S ~E Ly
BT 4 R Vo0 W ol K v RN R A e e | S SR § el § Y i DR s h P L5 R VU s -l LT3 I R 35 R U0 -4

- [ R e s | o O O s Lo B wo Y o B i B o o oo | S we S ok Y ] =D Qo
s
pey [} Cnis) et iy 0d (A3 1T BN A R T LAt o] Cudig T2 il [V Rt} [aTESYEaY]
Ly
-d
- i IR s iy Yoot [ [ N g [et] e 1) [ o g RnY e (xR FanC I | LY R RN
= o Cd [0 T 5 3 20 B oY DY Tt B A S o0 S &0 BN AP o] Py P ~3 ok <t of 4

i 4 o G ded o R R ) IO B gy Cany TG
o : i



T

prasy

LEY

STHT

N

LI A

JEFLITCIG. 2,172,

-~
~
ot

-
vt

-
LG
[

Nt

TP
et
d
[
o

EEN

-
I~
e
gy o
et [
o et
-
Pl
L ou IS
(SRR
e
P
s b
2t o

JOSL s

e
ST
[ BN
[t
L
C et
—t
<M
pe- SR
F D
o

g7 LI

G

ok

14

e o T g o)

H rd b~ i I3

[ SR

& k- T
JUU IR o off WY W WO S o
| W s 75§

[} walus}

Tt Cal

bt

SR

R s
[ RN Rt}

L] ~

| RS s
[ -~
o O]

~ —rt

b3 £

e LT Fad

P )

DO OO

LSt T

ST
B g g T
DAV R

O g itg

| ERRUEROY ]
(e AU TS D |

137w

[ o]

~—

- o

fon) P
- -

R3S >

1 i

et =

b} -

3 [h

- i i
o - - il o
o " L oat £ vt o
e | ~ - )

S - - [#x]
- s B A [t B S seu/ R £}
bt Lo [ 1 [l £

- 13 - ] ~ i and
R (S BNl (SRS F o B )
bt ed — =

- - « S
i ul tad [TR]
) s P ot
L) D) Do) C
v L3 w2 [
Nt - S S
3= {5 (=3 e
£fs Lo nd o e
et e 4 —
. - .= o -t
- . - it = e Es
[ REE 2 CESR T} [ )
s -l el 0 [='3 [+
<L fa o 6a R n o] fod &€
PSR | I v L o L [a]
T ot o~ -, ., et
[ T ST [ Mot X/ B S S ] %) (&)
e B el e # b =z
—t -t LR ] -~ N s LR e g
[ R Pl R VR Qs P B LSl
[ = S S S| S A T 0] T o) o
DAVIREN s B K51V 1 v RN 2 3D M

[ e ot [ BRI TN v} r '
Eaadl el R R B « § e R e S £ o -
e < LI WD Tl Tl
Do e v DR | s Bl R« v B R F o SN § 0t IS R

D00 DR300 O

DRI Ent Rt NG SRt ol Rabt I Lt [ KV I o N

Cadvdngildednd iy

wLife
)

oy Kd

R

G

[

i

4,13,12, ¥FACCIS, I3,

ACC1

;
i
R
:

[y

ook o

£ T )

FLL
-

- b

Lue -
[l o

T e
€t
e L
-~ 230
oL
—

P I
2™

Fatl - 3
[
GIr
Xt
o) o~
s ¥
Ot
priag oy

e bt )
O
il
00 2
~— -
0=
Ll
adll s

0
]

T
s a0
Dat TV

—
—d

Pee]
[

(e

—
=3
~—
]
o
€T

o
-
ad "
-~
o~
[acR ]
B -
<L
B3 et
“s -
e
el S
Bt e
f ot Solut-
[N
[ 2
=+
| e
i

T0 L1

v

i

g
~
-
&)
£

P R . TR R |

0
0

[V Ea

D BV
2008 9%
N

s Y

(et gt

[RZEas)

A9
[}

WU
- -
S0

—
.
[l
Kl ot
ST
L
~ L3
o
o
faslo 8
[5REN
[l 5]
3=
== =t
Lid—
| S NS

YL, COFACII4, 13,2,

. (O

T I Y]

- PR

Dos )

3w

¢

2
i
il

PR

G

A
Fay

(4
STRIY

B

o~

L#
CeoT

-t

—d

10

bom

£



F g

i
W
¥

THT LE®

<

Hi( 143

i

-~

» 14 OVE

P s
Chich
Lt
e
fom
LAy R g
—t 1-mq

o

TS
[} 4
el
(952 ve
o N
[ PoaN
s
oo b ey
LR = S
k= et
<N
[#s] R REY]
LWy dey
33

[t B AV A Y oY)

et [les S RatY |
ba GO

370 Lt

L

By
-,
=

-

s}
%
Li
[
il
g e |

=i}~

G L3

[=2]

T

radiy
[ NSy
£l

o

i
[
-
L
LoD
T
L3 eed
L
R
[N Ry
k]
wed

O

L

fes'Rv'd
Cellad
<X Toe
LS R
e W
P

ks o

g
T
ope
bl 2kl o)

ar

W b= Lad
A i
—~dLICD

[at Ran Foun )

Tl

[T AR
Pua ey wnl
LS D)

-136-

TYPE" .

Bk L

&

’

[

[ &1
i

P LI Tl o o e~ o SRR ~ - R
tE

ES 0BG
O L13;
TR ALY
45"

LUE!

i3

3~
=)
d ot
Aol
fan]
[P oREs
fod N a)
(PO
-
Wi P
[ WK SR
Wil X
S0 o
o -~ L3
Vw22

FIE Rie st}
=

§Th et ot

1

I

[

t

i

— -
i

i

I

3

S IR,
| SadteRal i il Y e
| AP b Lot} FOan] 'S Suieg ¥ Mbuie BN W o Bionibiiat

Nt D b e L L e e e

COremt CA TGP O 0 e

ERTERTESTRY Bt R Il | U B o

LU
5y 155
Lt} 5]

LA RO

T hLd

Rt | R mst iR F1 B
TR S [

boaad
aTan VL

Usi

[
s
=)
s
Lo ity
£l
e Ul L
LW
LU R
[ Rl Rad &% |
(== i—
L Lid =
e

Ld i
sl DR BTN
el el Y
O Ll
—t (R
[ X VI S
[ W R
Do T SRS
[ VI
R Nt Gt
[ RN ¥
— -

R N o
v R
[ R
il W =Y
o o A
iid et
el sl SRS
B S i o

e -

ol PE R C W
PO R N D o E o SRR, LR e B e R e S T IR
| R

Lom THENE o T I N (o QRO

DO DR o8 Eas RaF it )

T e T T A
WD I S O
Cd VDR3P

(L i
T b Sl
—t b 2

AR
T -

e
T S e
ol el S

[}
l.lsli—.,'.
I BN

I P

Dy
LR R AW ah  FS Lol OF Bl ETRwul N ¢ 4 £ PN it i e v Il solnil
e B D B T b L e

(YN PR apl NAFEE ENE PN
[ R o Ral Rakh ar Kt tiun

[V DS NV CYRS VR o S iy

P 10

D iR e
TN ved vt vs

[T LN R TR F



LEY NT

THT

3

~170-

- ~

S

[ZaRw & O RS ]

)

LAl
Gl +

L
n

L TN

E

Lo ]

¥~ .

bobe T o

[ el

t >t b

== o bd

1 = £a -

I & (Bje= ~

(R s pioginn) - o~

[ T SR ]
-~ (A e b -
e [ e "
o O V Z o
O, 7 i - o g o =] -~
= - g fira; 7 T 18]
[VE L4t 1 < o I
= o 1 vt M m T e
-+ [ -- [ Fay 4c [a}
P [ [4 S IR v TR
it i~ L0 L
b B e WU
Ll s | e T T ™ -
(== ] { -- wododT e

|

I

1

Lo

<A

[}

1

i

1

1

1

i

I

i

i

i

3

i

t

I

i

|

]

i

t

!

[

1

i

[

i

[

f-t Pt {

- o~ [

b ]

- i

[N BERY 1
A =t (L [] L3 -t

P e t

f b L !

i I

]

]

i

L

i

]

i

!

1

i

i

i

i

i

(

i

t

I

i

i

i

!

i

i

!

1

|

I

!

I

i

t

*

R Rt s

card wd T U L PR TR IEEN
[P IVIRLD i i Lo,
oy 1 -- o
. t R
T N o R T PR L R A& & v IOUV B
i ~ borme b 2 =~ T e e T T L
N ; I e o e e I Liz
- mnem e O SGRIC=IEE 00 GRS B T i T
o] 0 R I (I TV L S FY IR RY R o
-t COCU 2 1a) R e Y] VD e ST -
el bt bt bt b [ S, - 1™ b e T T g et
RN 2 BN | e L L) L33 1
[y) R ] B of K ] gt bt e b e P ]
- ENEEK B+ W R —d ]
Lon 0 D Lol auld T bl ol H 4
[ bt bt e 4 1L e P (ISR VEEVE R TR F w2 ¥ S el i
= e o T b f R D S [l - LI e e loie! miUE R W T e R SR
Eooun | R ek ot SR | [ARE =T v IS v Sy Py ) b O dpal) « 000 - g T
oo LR ae R oa P T T o S LI 4 FUR ¥ SO e B s R S
ot o WS DT, W T oS FE | ) bt e e O L G
- [ WU N BT D o ¥ S jocigii Y ¥ SR PRLIZZD T e T - T L L
) [ RESRA 0 SRURTF N [saRund KaRes oo fus] (SRS R ww LY w v) [ os R ¥ wu § ip Akl we o am Ran v o o
T = ol S AN o o e el I PO~ ) B < N S
ad O L T e L [ ~ . [} P A I Ly
i O e Be W s bt S DO < [t " Nt K md e iR RS P RS
=z b w e e e e BT ED AL T L 3 b o e 4t - [ RN « S SN I AT ] « -SE L I R U
L Lud e L 22 # ~ s} IS JURE VU ERY SR ARNPE S ¥ wa S ¥ FF o gl
IV oo opmd VT 2 00 ek o e [ b L et bt bd ok g 1 4 [ REST gy [ LI Fun Ty I St I S e TP P
ool I (I S I A Y T o N U S L I AR g e ki} et sl SE S S R Kb R on ) Vi LR
wod 1 TQ e TP T G e O Qe 1] OVl SR el ol o R LA SN s w R w [EEENEEEN s BosaR NP RN we ENPET RN Bl ]
[T I g o D O N L W DR I of TR T e e e R e e e T R 1 N
<L EIREIEE DEIWEIF D dlddd Ao fo e Pl Tag LN Fn !
[ e USSRV RNUE AU Los Y NS R WU N E) KR I Bochus B U SRS WY 0 DO oo L 3 WO i Mo Wik 3 W Sttt 2 iy *
[ FWen's o ol Sl el vl ol o [l ol V8 RS Au RWp KSR Fo RN R WA E R NN Fos s an Rvar D2 WE FENE FUJEE S £3 vy .

[ Boilos Faa N FRCRES Kby w s | Mo SR

O wmd amd ot v et A O 0 Ot 00 OO €3 DD s O I 0] D fow SR o L o= R e T o N o= -y

[V Dt DRI S Eat B Eat Eat eV Mgl EaN Hat Ea¥ Nt Hat Fet BN oY EN) R4 RV ol BN AV R ot £t DatEat Dat Dt Falt -t ek ped ek -t

WL P CO T D3 O LT TS T e T DY -3 TR O s B -2
e e et ek el SN T PICVIDIATY DI PT N o e e b R R R Ve
FO PRI IEY S O AP PITT IORIPORY Y DRI P Y MY P r



LEY MT

-~
§

TH

-
iwn
.
prosies
pase § o

ol -

i
us
[apl ay)

?

Qo
-

RUH

TQ

-~
g
i
i
L el

jrang % 9
b
Psl 3 §

Pon

123 et

=} i
[Pl Ty
(el ib]

COLUNMM{ZIOX, R,

.

2
L]

L ¥ EA
i
(¥ Vo)
[ ]
g o |
e QU ED
e L
[ Jee N
b T "
L b b=
4 lLj
0o
- il
-t )
e
Lan B it Jrased

DYLa00 o

Y Oy Od

Pk ]

(T Y ST

7:90-————--——--—-——————--—--———-;If'

~140-

)l

J
]
l—
LA
iad
()
L
—i
<z
=
—
=
[24
1l
-
per]
=
[
58]
L)
i
[o PRI

1S - -

| e N} . LTS
t it ] 3
t CO™ ] (=)
(IS ok v B i
I LI = B
1 wdesi e - Q
1§ et D ~
I RGhe - - o
[ R X ST BT
t Laal'on o Riww: Lus |
® 0
SO L LD

[ Rarhs g g AP FRPR AN

R B B e ]

LRI S § s o (RNl
DO RN BN R Ry N R R <]
PP

IDE OF TREE=--=m===mmomoommmm oo e/

M2

1
1

allC COSTS AT EACE

B

!
4

I7,00FaCCI6. 0D

(S

—

N

]

X

v

-

5] N

i

o o™
e

bt -
EOSE ™
[ L]
i G
[P ST
[T < R
—d fh vt =
F o W
e} S bt
- 04+ o
D o~ 20
(] «i +
T = By
P R ]
Ho) - -
P
Fo it ) N
EERE o Pt (XY
o D Wy BEENw v ENICEE
e LIS - S L TR
Ea Ea 1 [ws)
D P QLo i
| el ek S S Wi
- ~ a3
et i T et T P -
I FRL T PR R S S e
LXAR RSN » s I NS -

P Je ) Bl femed L B0 L)

10=B(0.,0,02+B0I%,0.,07,

(o)

LESENE ]

[l alin Lo bR e Yan Y |

[en R} WL e ENPENPRero NP KN

e e
dew e e,

£2% CZs D O 0 L0 L ol Ll

CUPI T <F U r <

At ek vyl el et el ek

Pt 0 e T N e Yy
D D e T P P P e

[AXERNE AT aad SFF ANY SXY A¥ Y Ln]

™M™

LR
=P~
mr

e e et e e e e A SR e e e e S e e f
i

:
TS-

P2l
L]
L
1~

L.

fu

L)

R

i
Li}
W)
-
[
-

-

=

-t

=4

13-
'

i
i
[
t
t
i
1
|
-3
Iofl

[y

-

o

'

o

[y

o o
o e o
~ 4
(o ™
e (8]
f— . ~
[on B we et Y]
] R —-—
L0,
= i
| Y
B Fe
= T
en om e g
I =000
et B e e T
Py - Hll“
Lom R ] L e § (P S won |
(S8 e an B Sl RN |
~ ~ P
v vt AT wed AT - N
[T TR R HRCET P R
WY e e 1000 e L
e L e L Wy ] =2
= L

me b i e

(WY )
i
— 5l
[l

[FEy

—

GuTh L0

THEH

ol

¢

LT

s
A

CIGL0, 0

)
¢

12D 20 L € L T 6 T DD O T
35 D b FL e e L e

CdP2~r S UB

ok el cgad ok v el

CO RS ZY e A0 P
Proe P 00 00025 0Q
PO LT

[T

——t

s}

~

A4

1]
w
[AX]

o

Ing]



]

LEY

MT

T

TH

7

-~

Pt

PR
o~

-y
PN a4
Lo BNV
s Lbo
D -~

-
~
Ba¥ e
Lo R0

~
(X o
Lo o]

e
Lapdezalun By
ke ST
R RN
Fagrenllly
[T Rte RX+]
T s et
P 1§ 2
SLEL
Ao~

—
ot oA an R

-

H

L

it
h
It
it

o

b
Td
o

ol o)

LNPIE ENPY o ¥ DR S
Sl o NV Ll we f B

EIP, fxs

(x
ot

b3

[ R R B e W WA 1 =t

o e e s

[FESw U E I 30 AV e BEAy ) Ll
[ . an

| aule? A oYl SR e N} o

S{v

R

[

et
RV

ju 25 v &y rune Sty s o ficatuas Buww RiE) Jowu
[« NENEY » SENGY « ENEY « BN T § = W NP « R

[ar]

- e,
)

(a2

17
pea]
™)

3

[ad 28]

e 17}
T

L AP RRN]

3V R ¥}

Py
315

M

d

i
]

s

e

b e m e e

e
~t

YaLUE

ITiaL

idi

_."g,}-_._.............___---—_........._..._......_'3

«1/47=

HOFF+HERT

-
-~ - .

A )

[l wa R B
LR N s O
| N e LI
T Ty e
el Jored bk TR e
HEESLRNITE S R o'
I el

en B W N F¥ UGS JUN s i L
(ol Fe g 4b ik

o e e T

S I it Mo ks a o A Y |

CAOI IO

W et rd et eed

LT ST e 0]
e s
(A2 N AN AT AP o oi- o

.-.-.-..-_--———--.—.-.—.—.--.—..—.—----'Il.l

o
=

LuMe

o

¥

ictE

S ERVICE OFF

(5
=

T3]
-
<X
o )
o}
L8]
-3
<L
<)

l

1

e

[}
-
€d
-t
e
Yt
o
(>
1oa
—t
.
[£p]
*
™
-
~—t )
o} —
r
Lo «d
— - 1D
o] 17} pt2)
PR S
A O
cy d Bl R
TR
TR IE
== [}
[us Klus Tut X2
ik =~
i [
Dl R ]
Cs o [ I 1
wad DA gy
L dord —t beed bl oy e omy
R st o

La DD e DT
Lo Bror Ttowios )

LR Eat i BTN e of b}

ot oy ped ol ek oyt od

LRI B F ROl DL Ry e
CO 23T T 1 e

B 2 gl i M o M o

S TL-% U SRR R

DFFICE

ERVICE

[
s

-
e

—mmm DAL

nll
£ e

ol

-

e
—

i

P
an 04
Lok -t wa,
Lot} » -
=t -y [
- T et -
[ Ea VRN -
— T PR
- et T
b off e PP T T o
ek o TT- ~3
o~ i -
TARY | -
LR et 0 - (=
| Py LY
LD~ 45
[V 305 9 R
% b4 bt T3 (o
L RS I i~ (]
Cd F e ¥ e -
L R i {5
med L Tl == —
P2t +
[ ST vl B 5. -—
- P20 B +
. . L N e R oy e
W 0 e I - prag Er B
w3 Ho-~er i o w3
XL O et e QX =
S5 ] F I I D S e - s
I =~ 0§ T2m a2 rtem T
s TRURIE Ro~oab B | IR A -~
ek IR o sl o M -+ <.
P Bk FEEE s DEod o) EE T at 1 Wb o E N
L IR S S U o b= 0oy
—t My wvt ~ e} ~
wod wed af aed 4 ) o YD T e v [T
[ L LRV S Y S MO R e

[REEATEE M g G U REEY R2 AR AT S

el bt (0 bt et T T cm e o bt i T
oY e Vet et T

e LSRN ma s RRESPS S aitaurontl b Kot ot RN

Lt bt Lid "o 3y oS Zee oDy 0 22e e 0 e a2 Ll 0 T, o 0 i

% < N DINLTS MNP L

R e e R e B R R R ey

CErY < U2 D P FPE R g T L
R R R e g e E R ) f i)

RSN AR o ok Sy MRS S 3 S S G SRL S S T |



HT

(41
1

THT, LE

an oan

P i

———

[SERRY]

<rio

-0
Dt Kt
¥

t
t
{
i
L]
|
!
I
!
t
i
t
1
i
t
t
i
¢
i
i
§
i
f
|
i
t
o
s
idi
X
Lol
fud
[ -
Ly U
(9%} boond o
ol s
i, —ry
[P SR S
[oc BN VR ¥
ol
[RLE TV
D
Lt R e J vy |
3 L

Plk.l. - T
Lid b 02l 07
D 040 v

P8 RPN
[EV prat Ll el
for o T
b O
~d b Lidind
ppos e Rt
[ Breia yei § wi
-1 HH
Foull w Raat i acy
Crb— i
] L E o ]
[ P
LI TR i
LI e s
U O
t L5 o

.

¥4 - T

S e Yo T § SRR

PRI

et ket ed

5 0 et )
AP
Ao s B o

. — E
AR 20 5 8

I

(423451
=
[ el
fio 1
Gadss
[B¥]
L

=

Lo s

-~ .-
—r -~ L.
- ot Li
-t 1
£ et T3

[ERIEEEE v 5 2 ]
[ Roas ot WL o)
= U 5 Jl el

Cud il T T Ty

et ey ped el ed

TEAT UL
B TR R S
w3 o3 vd erng x

~-142~

dHLFC4D

3
2

o] S
bl L
et e
Z (=]
= — &
poae} = P
=] (YN e
[} v Bt Pod fa vy
@ o = —

- el [we] -~ ]
{1 - — B b £
= o~ [#¥] —
o -t N Do $ang ~—
oy — S [ ~

- ' L] L B A i
(o8 e L TR A e T 2]
[} - it t—t
L N R R I R v BN -
[+ e e - 1 R S D
o g P N T i) T

<3O T g = o~

Lt - e o e B R e e ]
T A e [APIEES B e S IR
o oo o) PEY o B o BT 5 (ool =Rl meTeY son d 3 X o JEH o
[ BT . [ et 1) el bt e Y g
ap R A IELES SR 5 CThtawr e T it N e
oo D | PR SN R U o I L A B ORI PN
oot AR A8 H N R b el B g LTI et
P L R I e o el Lot B el o X e
{NT ) LR R B ] [4n] §l R R v of ‘»lI.“\‘__
P S e AR A e ea e S A
L L) B e T L Rt R
e e ot T e A [} e R T e Y

- £ L0 i o [} o B I R A L R ]
~r Rl SR S e RT3 ENER AR s
T T e O T 4 ST DX H

et ST B

L€ ew BN Duvw JEN

B i A

. S bt et T ek 1

ot 106

By ]

R U ¥ £ A RN oo NICI 5 A0 1 S

[ SHR SN0 iy e Lo e B e =Y e <2l ol B L

3 bt e E) Sy e Oty D e

L VO W D v S <& R A S

D OLEEISTLOESD L0 C T ST T X
o TEEIE L RO gt 9 S N g

oo BN v IR O SN DY 7 A U SR < R, T
Fre e T R e T s et s bt e e
RS S S Rt s S e T S S gy o

aed s Bt o beod ot TS fod
[ S IR (RN S 5 W
LV ol D UY b ov-= Dot NP St |

Vb Bmed AT e TN bt (0 et L0 et

o WG LIRS Dt RPN e BN S SRR et

[SREES Jr-A VS | i i Ll
[

i U S ROl i e e PRk e e

DRI — LD DD T

Lol w el o Mbe ot it it 4 KU o N« DARNNY F I v IR« DU o SO« )
PIPAT Sy o vt & P FCOPOMMMN I M
wrd gd pod vt pod vt ol el pod e v ped e v vl L e -t
S D e T o T T DT T S s B R T
[ =g = =3 =<t < W -1l < E2 ST ¥ 5 B T

R R R B T R S

[ERE RS |
“IT s
-~ .
Q.- Ol
e et
Ll b
[N S ]
e 23t

L

—
=
o

Ry
T

.
2

(A
i
-y
fred ol
=t

I
|
|
|
1
|
|
|

e |
I
[
I
|
i
|
I
|

Lo 5 PN
b s

B8 poe
i e =4
i [adl
Mo W
[ ek MRIERN

A e
Lo Bt
Oy Lt

| AR il o)

Aok amd vt end

| Sl e

A MG

1
S

i

(FCLG,1 00

P

FOoCOLUMBOLIZY 10

— U
Hou
IR
1

il
Tk
[T

1
et 1}
ol

CCLACDST(I4, 1]

N et

R

ST et
~ s

Lbadled |l

ot

R

W

w LA L

ars

B

g
e
i §




MT

1
’

LE

4T

=

5

3
K oy
o~ =
o~ 4
[ o] -t
s g0 st
A P - o
L - oo -t
——r . 0 P
fos] fwu] . 14 £
-— - e oo -~

- [ £ [l
M . <D —— — et
—t s o — =
L ol fod 1] i -
B et [ - ™ L] *d
< -t -t 3 s

- [ SRR | R 1t [y}
£ L >

ETSS o} FoN—— C

] =~ fet ] W o e -
I ot T g T Y
<X P e Tt T R B ~

- b4 F R an T ] — Rt TN e r
Bl ey - R R I
DO e Pl e P R O e R
P B BT g ey ) et o

- Lt I A s s T ot

U

[ocy WU ) JEE o NULS of W USRS FUR

et

pSaspent Wonn BUTN B vl o DR~ o) [Ay]

e d D Eanl oo BEESS swl § o0 N o BN sin § 2 Jon] +
CCD WU et et bt o C e s el o
3 b T ¢ - T o
Lo N RN V] Far R R o S e -
3. red et PG P (e [N w2

1=t LRl RN R S R L ] 2}
il e T T ot Y BT e 8 -
Ledel i g el ST ST DT e

Lo o E
R [l

FED - B EIL

LTI e
et CF S T T - N e LI e Y O
& [$o - o S e~ S T

[ e 2w N Lol s RN o WH Ew sy A B e aiite M
P e O e S R L R s e
o o T S = T s W
[y RPN 3 y B S T I B S I S I —
G b s €80 B bon S e S b Dl e Do e D 00 00
ST et e T Y bt 50 At G5O e 10 bt 00 3t 1 e ot e
ad T S e €O e Tl e S e LT
L T e Y L I L o e T N F¥ B A s}
4 STl L RS ELS
k- W= - Ro iffan
| Wil o § ¥ SRS Do R | Loon QNS0 v
Lo X oS UL} R o N < Dot

o e

PUT
FUT
PUT

[nF R AR AFRArE wrl R ]

&)

3
A
o

My

R e B R -t —t -t -t B e |

FF S Fe T S D v
(- JRPX P~ PE RS T SR S

e 2 2 T S

Py
P loe e
-

E

od
(3
—
[

[F8]

a.

™

et

x]
I
9

1 H

~ H

11
[
Paiba,

<& s

3

-
o

SCI4,13,4345(14,1

-
e
~
[een ]
- "
(9" 2 b 2 o
|59 = o =~ +
- o~ [ e .
Pus') o0 - — in
-1 — . L} -
-~ Y k- 2 ™
oo P [} — b— et
P N e ot .
L N a | o] i —t ol
o L I A L n [
o CJ = 72 e o
~ 3l — 253
9 [ anaieid a0 LR AUREE ok JEEH -~ 4
oy it R TR S W L s B
T et T = T50h A [
gy i (o RN STICSERE TN i = %
- 7 b g vt R i o R It {303
[ P TR DIl N e L L]
s =~ TR T B - T

et e g 0] e s R B AN IR t
sl Lo R N ot
4 T DL ML L sl s
g R P e e R N

Y o B IR b 5 SN vie L8 Stk
[x= Boe} R L Ry R gy

[ R s |
Lee B

B

25 R TR R N L -

[ X' LR AR ARE XLk B I L T S B A ]

et B e Rt R E o =
gl e e U e T e U -
Lidin i et DTN DT FLCTN IO =3

H(S.(H_.._Juh,HIu...HHI
=Tt DD DT o

o ek L e i d .y
- LT EEov e Fios 3wl Kl an E4) Eue BEEN |
S S LN Y S R NI § TR S o

L2 - B NN R el ]
[ R ] [W5 e ol £ ¥ Tn U S5 WP B s 4EV 1
R R B 0 SRS u N i S - SN S W 06 B obr BN

o

ERRRCY 5 R o SRTNENY o AT TP NI o WS v S R0 o ~
D) RN RN R T R TR S R S R oy el
e froe GO b il o Dl e D e el i Bl 0 e s
B b S et G G et D e G e bl
[P s w1V vt PR s NI e Y ol RpPLY e RN e [+]
[ S WS K¥ potag VY ) [ S R TR AT i | il } i
= i —t ()

S om0 [ bss N | 2ad [l el
W DT 0 = puid] ) = L JE i
[ gs W [« 5 (oM a. ao Py WV S3 0w

MMM MM M

5]

foaxr e in

ed el N el v - -t - —t D st i |
T e Wy N Pe (LT e

i 00 20

L3 s 3 s it o

o G 2 E

o 2 gl

404
&

=D P} (8]

13
. s

il

SLOEFC L

.
T

=
-

PLUMHCO

F.C

T s Lo
o
&3
e o]

-~ G

MM

C3e
P high

o s




jroi o e WENTEAE P et SN B ST

~144~
o] - o
[ b P Lo
- ~ -~ -
V8 ) 5 = o
3 - L =
<X v - oo
[« d oy i p=]
s pon} = -1 wd
0T - -~ 2y o)
& ~ o ~ Lo, 3
oy 78 L] r -
[4s) fou | - -~ (£ e
(PR (] ~r e ~
proed - ] L. - o~
o Lot B Y 3 ~ 4 (=
&3 W e o o DAY ~
~ = = fan ] (a4} — e [+
oy ~u fwe] i et - HE —
S ~ - > T - &2
GO BTy O a2 Yy e ~ Tyl 1 oy
St s B ] PN W <L et . o
.y o P - atarLL% ) - ~ (oL, o~
R wld, 1T — ¥4 BN (s e [ .
I o P el - L = — = 24 £
R T R # 5 ~e TR Lo utl =) DEx] X
Sy s SR Orenl |l IS SIS 6 -4 D [° 7] = ~— i
(RS RS VEE S 4 L et R LA S | St oo S e
R R N Y R I (o] s o &3 [
SRRSO e = el e s (2] 55 - <O !
ast O ELE S 0 (e | 0 ~ pexd <T -t pe
L e I - e Fre = L g - o
|52 KA IR NG T E 0. Mt G oo -~ Cal Past]
L VR ¥R A i o =0 NCCER ¥ ¥ U 5 < o b
et I &L el oes L5 I [ 2aad e
bie v ™I mene W FEIFDOD) e R o A
RNl o N i ~ e )} + £ 17 -y -t ~—t
SRR e ) b e [ et i s 1l
Lo B ENIR 5 PRV S e e RanCR. W osZ [kl oy ]
E B o S B iR TN of 103 (g — Ly [4s} (] — —
L e T ail A ) g L B Y S
ZUCAD ) A g k-0 Sy e IS 1D ™ o
g o S i M o v 4 UIE e P} iaed] &5 Lt
-

I:l
IRY
3L

) R R s 5 = i 95
PRI b R T g} (] W ] O Ran
L T R M | 3 S T [ b~ e $eat
L ARV L DA - s R R 't (= e - = 24
LR SECE Y Sl w Wil Wl ot s ey s P 3 e -1 X
- Tl ¥ L e S R e T 8 ¥ - bt - B2
L I S vy SERNCARE SIS 1 Sl ool aibovt e | Ll # i fos -
et TR e LA TN L b e g L (5 B I-= o | 2 -
Eio 2ol e BT E L e T s s (D -~ LD LR (o3} LR o -
Ve ) el T 3 et S T e T T Y 0. & “n [} )
e TR = SR N s e i ot e Ly ey ] L3
L5 Raniouitiy givor e RS ot s W ol s Wt SN 0 I [ R = e ot £ ey B4 -
DRSS TR & UK Bt et RN RN UNES R SR [\3e (&= - -t i
A Dl w I T m Tl Tae DTl - el (S N v RS D] ol a) [ L
o ED L) e R e s G CTNTTE D, i 02D eni H e b=t — fout]
LA RNV e AL Mk R WY s WiES St BENENR e AT e s {4 - [es] -~ e -
(e wihe-AT e il N Lo R g ok o e R . > [ B Ao &=
il ST )™ | EE 4 5 S IR W TN = Ly [T - [T} oo
I A g Ve 1 2™ ) L] L2 Re MV S R rosg 91 o bt
(DEI o~ b= e | =03 et il [ ] [ L S R S R 2N 3 Lites o4 L0
ot o e O | I bejiad 1 Lol ki (Wi 0= e (i) () X LR o] =
wd AHEEIQIGIEIL LS AT e [¥§] Rads FVEEEEN SR w A —u. KD 73]
KL Wi libaind | 4K | Qg 1 ST H o iwrly o [ 18 B R [ee]
[aiec-Tecalils i -l a SO I e B B SUR R I B ot || 2 Qo D) -0 — LA RV [
UL SIS O - L DTN 78] Z TN L T - | s 53 [
el SR s ADIR o S N L ROl B e iy | ac * <LEL [ F VRS ! =30 | B
O T T T | IV S oo TN — e em B I (S Yo B [~ -~ T P, 4
R Ll o TN RN e [aalih s vl R R T iy ot fon o e~ 1L
[k el el e sl Al Sl Sl B el S s B ] — - it e — =4 — = | aadeait]
L R R e R e e S e R o o B o X iy e ] H Lad 1 food 1T et HYG 3 QUSRS R Li, | FERES O —
[as TN an o Riow NN N Fouy b R § o Y oo L 00k S s e S 4 L 1 L= I WU S ¥ W | B ey P o R
[SSRROYUSRUTRREREE LoR CUF SR RURNTRUEYRE v U5 58 B L wibal <O e Ol Ou e (T3 RNV HEES
[t 3 S -4 -~ et L LTI s L o B - e e et

B el o B B e Y e e ol -4 i DU | R B I St

DD DDDEA DI TIDDDWID I D DT Dol

[ R ]
Ly

= N b s eI
=T b T 0 T I O T e

e

-

—

)
oy

o « Wy T s O N T U S R B I W s SO

[h2]

<

i3

I R RN RSN A R R Ao R B S AR e R o R o0

B e e e e R R e ]

TP R S e O LRl PR R o

PR

(AR ol ma i ok Kb i oo o

s s S R TR S o T P T e R L

[ W BT R g oo e S

[RP R F Rt Rt R e Nalt i o]

P T R S WY R Bt Y ¥

DOCEMA R E e ST R b iy ol ]

50050 v et et ot d el et

WU AW U

n

-

r.
-

u

o s L2 T X

CJ i

et )

[ v
PR D Rtgt]

WIWINW2

DUt

MYCYd

=

Laia b o
ST

UnRTpavyl

[RE o Frae B A

LA AV E o]

el et

Lre sy P

(TR TSRy

— LU=

o
Vgl

W

[& SN

(44

= 11

Lol

LA



MT

STHT LEVY

323

T

2
&

Trs OVERH:

-
J
T B

{ vt el
et 1 S
cQaro gl
pra ) S 1

TR ey s

+NOGFF 33

(I3

-
=

- DY ERH

-
.

Y pF O La lihgsd
f

-145-

P

-~
(53] il
o Mt
N (] -
=] ~
L va I
T
o = s -+
Y] peloll B0 fan]
RS ¥ 8 R v e
U W D
G + 0 Ll
LD I SR SWEN A
e~ ld b i
Dl gt O B iR B
e B LT 24 -
S~ [87 B A¥]
LATE N « S e S s R
ot S e e BT
[« W o tg [V B
Poed =4 i) et (T eed — —t
P /NS | B | I A 1] £
[ew'D L NN TINY Nl SR WO UYLl A Y § P G I AT
—— 2 et e Tt oo L O I =V W -
<o Dbl (e e 0 D EIa bl

[eaTum ) o L3y i v Rant } S2Butl WEE A5 Bvtalivim Bt § stk W S Lond B8 vt slvos B
jualliar'y e FS SENIER US - R VS S iait RNOCY U IS SRS W) el S diel) Lo KE RS WR VY]

Cd i ™MD

el et el

MU0
Parsarers
Ui us

[ NP RSN T abd hl

Tt =y vt e

I O T et
P

LouT L Ih T

™Mediny

[ R Rals d
A S e
[TRETIS Uy

AP nb < 191

R e e IS I

Ui 508N 0
R IRV RS VR T
Ui oLy

0 50

ERHE

Y+ Gk
R Y

YERHICIS

-
es il
o

W=
Crl el -~
el b

==

BRHEE TG DR ER:

L
\

Nig

REL{TS+NLFF 2

(1.1
4 T+0VE

¢
®
=~

Lt
o

Lu
o
e

i
-t
W
-
-t 37

[

S
¢

M3

) (15
- -

(] -
[ ]
(%] =
- 0
&

LOSTS, OYERTAT 2

)

» T

5
40,0, 041000,

by

COSTS?  OVERTOT

O
7 UL R a Lo
(] o bk ~
5ol ISR
[%1] LR T = S €5
= [ {E W -
[ I S PR
fes i1 P T v § <]
G = L2
£ i 34 [HE VS
T [F8 D G 1
S = Sl L
i b b —

Ll en = am emii -

Foed <TG g o o
Ll ~—t =t ot —t -t
Lo ~be =i ~tad ~ls
S, s L2 1Y et

wod ST A B el o] fand e e

LS R WL F PP

DI SUUREE 51 KU YO8 iy FUg

LI W B o N P
s o L e P
[ttt T Fae R B

(AR~ 38 S i s oG s Mo

[V S U RN RS NI § ¥ SN

HSHHHHNH
~E=o=m OE =

o e JON o SO e P e B
(UL DS 0 % o s O Rad
o Y e B Y
b LA LD LTI
B e
o Tm Ew Tn T

S R e

e e N s e N e

o
i

=i
fod ]
w2
Lo o

1
1
'
i

DT+GTOT2

]
\

2

HERTAT+FTOT+OVE

+

060

1
&

Yot ow
P PO R

.( A
]

+
B

i
]
e
i
]

P

Nl TF Bt ot et et ot et bed oy bt 1
L Ca e S £ e 2

[ VR UR IS Fu i WO ¥ IS VRNV A P

e e ] Yol bt =t

—d

%

¥

t

i

i

1

i

1

i

i

i

'

1

f

o5& 1
= L
X L2
-
— -
e iy
g =
e -
a e

S AL COLUMHCAZ 5, +

"[T( 4} e

TRt

4

E
COLFRE=0

LA 425 TN I o S e B o 25 e B e e g e

Ty e S T T ey ey

\dte

e
S8 e FonTaa R VT Pn'RhaR N3

CHONIIMICHIMICE 4 ¢ N 4

R I B e e ] —t vt v —t

AN L AR s B i | i ) r o

ISR TR TR Tack FafH

W

R D D 0 D

[V Vi RV P ST AT SRV T P T T B T T |

[a¥EaY)

[= DR pletie Xty Jouws Sy Jousw 2 5 Bav I € Toun Jusk Sl e
R W SENE « UL « IDUS » IRWPEY » S0 Bt e NS

N

(o]

& oo
) by

Lo
IHF

LOTS
s

[}

L
5 4]

(S

s

Ir

Lo}

) {» 0

[

YL ULES



i

. -~
NPT
bt il
— D
£ v 20
i

ool v O e Wt v
[oadll 13 3 1S W
o duc } SRR RS
[« S il SlE e

-

Cd g Od i) O

R i B I )

g

[STR I R A
WU uw

r
T

..
D] o

o =

s Eacs

5 oy

-

% —t

= ~r

=l (%% <
£ e Oy
Wl LR Lo

- et ]
. =
i e -7 D]
LY <59 (=
Ey et Ed]

. " Pt 4
[99] = [
4] “

A

et 1)
[ RN

e Ol i3

= Ll el
LRI e 54
e GO

T b
o Lui = e}
G [SSRAy R wa K0}
Do Xy O
WG b
o IR a8 B

[en B A ELE)

IR N 4 5 ]

TO

Sar e D I
EE el s S e o
T T bt Y et ) bt 0
[ e F e RV Lo R
DTl WE R R 1§ UE Dol N9
et b bl

IR Sl el o F R A S
LRl T S 3T
COP-lL O G L

Mg parary M

et et v ed wed ek e i

h

Ve

(AR D S s N sl sy POTTY
RS O GOV NI SO M

(IR Dy BT R i N O P

= o
3

Lo R m

NI PT bt [ e J

‘-t

L

~140~

PSS
Laad O
[ [}
bt
s ]
S e e
polw] (=
bt i
i -~
Lot £ "
- 1— (5]

et § %

ool g

e TR e

[ERS AuE R s o A Y
PURTERRE o
o=

-t

B e I e B-C IR S
P
Bany

ERE N

A b -
Ea T R

vt Tt
e I st S
LRVl §

e .
e
o o

P

T peoet 50 3t 1075 0

SR VW A ST

—

—t

—
-y
[

Ik B

Rk} -t et
T 3 g’
(o] paw] (]

Myl

!

-

e 00D

et A "t L et €I

4

(=¥

.
o~

Bt

e

-

o

[ e

o =%

o D o~
e —

- [
-~ Y o B
— E S W
-~ P fon]
g et et
st -t

~ b Hi -t
2 [l AP IS
o Tt
S ol B 5 o

—t

HEE L s

T e

e ED T I

-~

- B

o2 =

2 L2
—t

T
L]
i -~
A i
— e
-
AT e
- e
- sy
e A

o R T wrmd bt o 1T ey
Bt L R T e e
Rl 2 LR SN PEPURLFE R U 5 of NI
pPnns R v BETN BT A R N R L
O R T o Bl e S o S AR RS e § S A
hoon Wy} [t B e i~ HE S I ST T M
[l ins M} R e R e
[t Y DY ST e
i [ R S e R L L
1od e A R R L R S
INAl e T P m e D ST e U
LLEED B (00 +a T e T T T T
ot RN & o NP oot & S el ol i
bom s Te b T T T DD T LIl
- PRI B G S 5 (0 I S |
Lot IR R we B pu SESRNERY b ln L ion Doy v L o LN ot
Ll TRl KV VLS FUERNR TR | FAT R T
oy ITE w00 AE b a3
Lo KO Lol R ) W R WG W o g ot o
P UG U A N S NS i BN ST L N

G- L -

et P bt

L R i

wr e 0 T

oL b

7%}

E

—d

QoL T 20 e
e P G e L O

o inar2iim

Pad =2 e ol L -t
Pt e T B 2
BRSSOy S T

WU MRy WY Y

I

L A S,

i

-
R

-

O pet ) der T et

SR - el

Ly

E

t—
polt]

(o1

PUT

(]

Hil

[ho}

hei

5

o]

W

[

CERIP, &

Py
et
- o
e &
it peed
o i
i Al T
-~
— e &
—
=
th,
-
H —
=
oS - -
— o v -
¢ LR
LS R e T
R, S
il i
_ e
33 I “
o
T awe o

s e B T )
.
~o =

et
¥ g Yol et
faall S SEv SE S

PAIMITIPIN

Pkl vl oy e

e 1o Ra IR

AR Ve el e

(U R SN RN



e e T ot i i A - e s Bt

TS
o~
55
€L
=
O
-
"
Y
-~ .y
.
I
¥
|
|
1
i .
i 5
i 3
1 i
] -
o - i .
o~ o B i .
o - [u) i
] ta L] i
(S > £ i -
u Eany
! e
I - = .
i .
3 [aalinig
| oo -
! [ O
| Pt et
i P
i 2
] LP e
[] 2 %m ™

, .
] L3 2%

| =

I . #3

| T

| =3 -
| (=3

| e

1 -

2l L RN L IE L S
(R RO Tl i RS R

o ST
B

[ FY

ot
(AT €3 <X

3

' )
ElTE
-

LA

L
fook i ok b ke ok ke

g a AN 5 b .

LE T wd 5 L J T T 25 [mal v .

[ SO S TR (R T T g s o S

L0 > S < S W - SIS e R

O N IR = R ] N - b PN | .

L R o S R S (N o -
Lt RRVER ST N A Yo s 3ea S -t .. Bt Bt |71 —t ey
£ 0 020 e D e T e fros] = it LR eV ¥ Sod S Bl -

Lid wl L i [V Lo R Y WA U == 4al i
[ I S R X v Y Fte 3 e

[ SR iy .

) oy -t

. . g

O] (e B e O e
[Ep il WL Sl Y BoutBand L
RER VY ol Lt eoulbetally Al s NENALUN B s 1Y

PUT E
PUT

MM 3 ™ P OICE T O O g 0 0 L Rl R

e —i ot vl vt ol rd 7o rd ped o god el i —t et

-

M E5, M 0 DOCEou ALttt o5 B B R RN [ s 51

(e} [as] < [t & Do B IS R R SO R e )
Al R ARV e R0 RN S R ) RV L Rl

R P



ARSESPEREIISIRE S o B

DATA CODES AND RUNNING

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

L
L]
L]

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) {datayy Loptional comment )
There are default values for most of the paramaters 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. distributions 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 theldelay 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 seitlement
of a claim must not exceed 25 years., To extend the number of years of
the run, all the arrays vwhich are dimensioned up to 240 and also those
dimensioned up to 300 should be increased by the requisite number of 6zf?a
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 CDEZ 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 ik 0
2) new policies incepted 0
3) 1lapse rate 1
4) maintenance rate 1
5) average value of a new premium . 0
6) average value of a Tenewal 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 1 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 uniforn
17) delay in lapsing policies immediate

Coding sheets are given of Figs F.l,1 and F,1.2 to aid the user. One shéet
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,to understand the program.
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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 1l Humber of classes

5 1 Number of runs

13 N, NE Expenses for the next !N years, (There

5

can bhe more then one card each with the

. . RN
same format, in chronological order)

14 N, (F,r2), (F1,r2)... N is the number of different inierest
rates re;eived on positive cach balarces,
Fl and ¥2 are read as a series of K pairs
of numbers. ¥l is +he proportion |
of the total bvalance receiving a rate

of interest per period of F2U

15 N, (M,72),(F1,F2)... N is the number of different interest
rates charged on negative cash balances
(borroved money), F1 and F2 are read
as a geries of ¥ pairs of nutbers, Tl
is the proporiion of the total balance
being charged a rate of intevest ver
period of 725, (In reality a negative
balance should not occur, insolvency

Wacrivme: Taivi avmam o3 V. " a \



Code

16

17

~1E7L

Default value or fornat

0.

N,(F,I,J),(?,I,J)...

Comment (use)

The total amount of claims outsitanding
(including IBMR) for all classes of
business at the start of the run (used
for »roducing the accounts)

A series of

I sets of numbers for
changing the rate of actual inflation
over the perceived rate at the ftime
policy rates were sct.

I is the period the next change occurs
at, F is the amount of the difflerence
calculated compound per month starting
from month I + 1, HNo difference

is given by a2 value of 1.0, which will

have the effect of eliminating any

" previous change., Successive changes

are calculated from the ratio of the
currsnt value of T to the previous
valus of F to get the correct change.
J is a lMage. = 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,
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Code Default value or format Comment (use)

20 1,1,1,0,0,0 A series of flags supnressing 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 surfluses are printed out
= 0 printinz suppressed
4th parameter, = N printing of the
. first type of accomnts (as published)
is suppressed for the first Il years
5th parameter, = I printing of the
sacond type of accounis (earnecd
premiun basis) is supopressed for the
first N years
6th parameter, = N printing of the
third type of accounts ( economic
miﬁimum) is suppressed for the first

i years

999 Terminator for PRINMD



Code

20

21

18P,

Data for Second

Default value or format

1,1,1,0,0,0

Commentfuse)

The same as code 20 in Prime

4 dummy card - hag 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 mevious to the start of the run

30

31

32

33

34

6(0.)

6(0.)

6(0,)

6(0,)

6(0.)

6(0.)

The money which will be received in the
first eix periods on business already

written

The same as card 30, but for periods

seven to twelve

The same as card 30, but for periods

thirteenvto eighteen

The amount of claims occurring in the
first six periods on policies already

written

The same as card 33 but for periods

seven to twelve

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 Comment (use) .
36 6(0.) The same as card 35 but for periods

seven to twelve

37 6(0.) Claims outstanding by month of settlement,
periods one to six
The following cards contain the same

data, for different periods

38 6(0.) periods seven to twelve

39 6(0.) periods thirteen to eighteen

40 | 6(0.) periods nineteen to twenty-four

41 6(0.) periods twenty-five to thirty

42 6(Oﬂ)-. periods thirty-one to thiriy-six
45 6(0.) - Commission which is due to be paid

in periods one to six

46 6(0.) The same as card 45, but for periods

seven to twelve
49 O, Rate of commission, per cent

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 megsages,
Inconsiétent or incomplete data will not necessarily resﬁlt in termination

of the program.
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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)

T0

51 The average amount of a premium on a new policy, in each period (PPOL)
61

T1

52 The number of new policies incepted on each period (wpoL)

62

12

53 The average value of a claim in each periocd (VCL)

63

73

54 The number of claims which will occur on each policy incepted'

64 or renewed in each period (cewn)

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

€6 i.e. the maintenance ratio = 1 ~ cancellation ratio (MAINTRT)

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 ,
N,NF Actual values for the next
54 '
N periods
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.8+ new policies (Jan 75)
67 :
= F * new policies (Jan 74)
This cannot be used for the data for the
first year
70 . . s .
If K=0 then each period remaining in the
1 analysis is changed by a factor F2 on the
12 prévious period where Fl is the first
3 data item in the sequence
N,F1,F2
14 If R0 then the above happens but only for
73 one year
76

17
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Code Default value or format Comment (use)

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 %o 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

J=

)
Ce

86 N, NI 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



o

Code Defaunlt value or format
90 N,N(0.)

999

*

Comment (use)

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

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

VARTIABLES AND THEIR USE

PREMIUNM/CLAINS MODEL
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Varinbles apd 1) oir YUse

Variahle

ALICON

AS1

BANK

BASEYR

BLAMIET

Chi

CRLAC

Neseriviion

The total comaission paid each year,
The total written premiums cach yezr,
Delny distribution of accident o .

notification,

Delay distribution of notificztion of

J9V]
1

la

accident to final settlement,
Delay distribution of inception of a policy
to notification,

Pad

Delay distribution of notification to receint

4

of cash for a policy,
Value of the toial assets (excluding intereat

earncd in the current poriod).
Base year from which the projections ars made.

Mask for identifying the end of the heading

Local variable.

Buffer fer reading in data.

The amownt of cash vhich is notified in
each month as being due.

The amount of cash which is received in
each month.

The eclaims ratio for each period (claims

per policy incenied).

&
O

The combined delsy disiribution of

and AT1 .

.

L Tlage = 1 if the change in 1he rate of

N a5

1a.

nfiation over perceived inflation is %o be
applied to the outstanding claing, as well as

the claim settlement distrituiion.

Divenninn
EANE A

(C:11)

(240)

(240)

(240)

(0

.-
-
r

~—



Variahle

CTLOV

CrAR

CLATAC

CLATACY

CIZ1LIA

CLL
CLOUT

CLPD

SASYAPN T ey
BoQaw

~160~

Deccrintion

= 0 if the change is not

applied to the outstanding clainms

Total cash inflow for this class this year,

Interest charges pavable, ver cent per
period on properiions of borrowed meoney,
The rates per month of actual inflation
relative to inflation perceived when

premium rates were set. CLAFAC(0) ic set

interrnally equal to 1, i.e. actual and

perceived inflation are the

The pericds at which changes in the rahe of

inflation over perceived inflation occur,
Value of claims which oceur in each month

for this class.

Value of clains vhieh are notificd in each

month for this class.,

Value of claims which are sevtled in each
month for this cl=ss.

Total amount of cutstaonding claims at

the end of each year for all classes,
Total amount of clains paid each year for
all classcs.

For identifying the data.on input,

Delay diztribution in »naying commiscion,

Commission paid each veriod,

File for holding the vrintout of the data,

Earned premiwa for each neriod calculated

from the date of incertion,

The ninimum amount regvired to pay claims

on unearred vremiuns (not allowine for any

inflation not allowed for in rmaitec setting

for this class this pericd.

Derl\( [oT

sarte initially,

1~

(0:10)

(0:6)
(240) -

(240)

(240)



Variable

ZXP0

FACTOR

FLOW

FLOWEOT

IN?T

LAB

LAPDIEL

LAPRT

APVAL

YATITRY

TOAND
oo

Deserintion

~167-~

The excess of the writien premiunm for

this period over commission and claims which

will ev ntzally‘be pzid on thesne policies,
Rélativc varigtion of claims during the (12)

year due to seasonal factors.

The ecxpenses (exsluding commission) for (20)
each year.

Local variable,

Cash flow in eack neriod for this class (240)

(cash received less claims setiled less
commission).,

Cagh flov in each reriod for all clasces of (240)

Loenl countoy,

Claime incurred hut not revorted for this class
this year,

The cwrront class of husiness,

Tho amount of invesiment incenre, or interest
paid this pPP1 de

Interest carned per cent ner neriod (5)

on vwroportions of ascets,

Labels for data codcs. (0:100)
Delzy distribuiion in lepsing policies, (0:6)
The provortion of policies fzlling due in (240)

each veriod which lapse,

m
%]
~~
Ny
S
o
~—

Average value of a premium vhich 1lay

in each month,

Froportion of policies inceried in each {2:0)
month which resain in force for the vhele

year,

The numpor of pélicies incepted in each (240)

nonth which are caznceelled,

Dimennion
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Variable Deagecrintion Dinennion
ICTA A counter for the next change in rate of
inflation,
NCLASS Iimbexr of clasges ol buginess.
MO0 Iumber of elementis of delay distribution in

paying commission,
RIGATIT I Cash flou, after 2llowing for expensez, for all

iy

classes this period.

RO OIS lMoney received each veriod on new buzines:s, (240)
RLATDEL Humber of elemente of delay distribution in

larsing policies,

NPOIL, Iumber of new policiee incepted in each (240)
period.

MRATEL The number of different rates of interest
earned,

TRATE? The nuaber of diffeyent rates of inierect
charged,

11S0 wumbar of elements in delay distributiion of

a2ccideny to notification.

4y

st Number of elements in delay dictribution o
notification to settlement of 2 claim,
To Hember of elements in delay distribution of

inception to notification of a nolicy.

nrl Mumber of elements in deluay distribution cof
notification to receivt of cash.
CR The armount of outstanding clains at
the end of this year,
OFF1 A flag =0 initial hendings are not printed
=1 initizl headinzs are nrinted,
0r2 A flag =0 data is not »rinted ocut a2t the end

of the run

data is printed out at the end of the run,

il
]
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Variable Descrintion . Dimension
OF'3 A Tlag =0 Table of excess of ypremiums over
clainc and comriiesion for each year
is not nrinted
=1 This table ic printed,
OF™5 A flaz The firs: set of accounts {putlished
are not printed for the first OI'F5 years,
CFF6 A flag The second set of accounis (3Cilsbasis from
date of inceptiorn) are not vrinted for the
first OFPE years,
O?W7 A flag The thixd set of accounts (economic minimum)
are not printed for the first O0FF'7 years.,
OT°0L Mamber of old policics which are renewed in (240)

each period.

[}
)
a
f—l
f,.-l
e
3
Ca
o
[¢+]
=y
Q
[}
=
]
]
b]
9
-d
'_J
'3
~~
Ny
S
QO
e’

PRUS Hmber of policies

each period.

PERCOM . Rate of commission,

PERI0D The current period of the simulation,

PERS The number of vperiods in cach year,

POPOL -Averaze amount of 2 renewed rolicy opremium (240)
in each reriod,

PIOL Averaze amount of =z new oolicy premiwum (240)
in each period,

PRCP1 The proporiions of 1n"°°%od money which earn (5)
interest at the rates of interest in the

corresnonding vector INT,

FROT2 The provertiore of horrowed moncy wihiech are (5)
charzsed interest at the rates of interest in

the corresvondin~e vector CHADRS,
T\; T‘ynx-\ ™

The. earned preiiu-s in each month ecalsulated  (240)

from PSUUND,



Varinbhle

PREUDUPR

PSEUDWE

PSUPR

RENLAP

ML
Lol o ALl

MR T e
J Ty .}?J adiy

PITRIN T

basls

rn_l. —ae. l 7

A e Watad
m('.LU..u.A

TOTCL

~170=

D‘“Prlﬁ*loﬁ

The unearned premiwn reserve cnlculated

on a 24ths basis from ISEUNVE,

fhe apparent uriticen sremium each period
of policies falling due for ronewal and
which will eventunlly bve lavsed over those
notified thig neriod as lapring,
The teotal unearned premium reserve for
cach year calculated frem P5IEUDWD,

The amount, each month, of money received

Ll W

from new business and the value o
policies falling due for renewal and which

are cventuzlly rencved,

eventually be raid on these voliciesn,

Local Variable,

. Local Variable,

Local Variable,

.

The uwnearned premiun reserve for this class

this yeur calculate? according to the
defirnition for UFi24.

The total number of cancellations vhich wi

Dimeancion

(0:20)

(240)

(240)

cccur sometime on policies incepted this wvear,
Totzl pumber of nev policics for thic class this

L.J-
[
).l
o
%}
e
0
3
o
=
s
©

Total number of ronewed rol
clags this year,

owrter for the current run.,

The toial c$sh received this year,

The total amount of claims settled ihin
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Variable Dessierintion Dimonaion

TCuXP The total amiomnt of cash notified as
being due but not yet received at the
end of this yeaf.
HoTmIoT THe total amount of cash due but not yet
notified, at the end of this year,
TCT-MTT The total written premium for this class
this year,
UPR The unearned premium rescrve on a 24ths
Abasis frem the date of incertion,
UfRCALC The totzl wnearned premium regserve for (0:20)
each year calculated on a 24ths basia fron
the date of incewntion,
UPRZECON The total minimum amount required to pay (0:20)
claims on ungarned premivme (not allowing
for any inflotion not allowed for in the
rate setting) for all classcs each vear,
urnz4 The total unecarned preaiuvm reserve cach year (0:20)
calculated on a 24ths tazis for new business
from the date of receint of money and renewals
from the date of falling due for renewval.
VCL Average value of 2 claim occurring on (240)
policies incepted in each period.
WRITP The written vremiuvm in each period. (300)

YEARS Number of years of simulation.
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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

resul ts produced each period:-

Heading

Year

Period

No, Cancs.

Lapse Value

Lapsed Premium

New Premium

No. New

Policies

.

-

Descrintion

The current year of the simulation

The current period of the simulation

The number of policies incepted this
month which will be cancelled during
the year for which the policy is in

force

The average premiva amount attributable

to those policies falling due this
period but which will eventually be

lapsed

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

The average amount of premium on a

new policy incepted this month

The number of new policies incepted

‘this month

Variable

NCANC(4i)

LAPVAL(L)

PSEUDWP(i)

PPOL(i)

NPOL(i)



Heading

Renewal

Premiunm

Renewed

Policies

Written

Premium

Claims Settled

Claims/Policy

Claim Value

Commissicn

Cash Received

Cash Flow

Surplus

~174-

Description

The average premium paid on a
policy falling due for renewal
this month and which will eventually

be renewed

The total number of policies falling
due for renewal and which will

eventually be renewed

The total written premium this

month (incepted this month)
Money paid out on claims this month

Average number of claims occurring on

each policy incepted this month

The average amount of a claim vhich

will occur on the policies incepted

this month
Commission paid out this month
Cash actually received this period

The Cash Flow on this class this

period

The excess of the written premium over
the total commission znd claims which
will eventually be pzid out on this

month's policies

Variable

POPOL(4i)

OPOL(1i)

WRITP(i)

cri(i)

CCL(i)

VCL(i)

comIs(i)

CASHR:C (1)

FLOW(i)

EXCESS
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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)

b)

The year

Total number of cancellations which will occur on policies incepted

this year

The outstanding claims reserve at the end of the year
The resezrve for incurred but not réported claims

The total of ¢) and d)

Total number of new policies incepted this year

Total number of policies falling due for renewal this year and which

are eventually renewed
Total written oremium for the year
Total money paid out in claims this year

The exact UIR calculated on a 24ths basis on the true written premium

each month (for 30ths basis multiply by .8)

The UFR calculated on a 24ths basis on new policies from the date of

debit and renewed policies from date of falling due for renewal

The UPR 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 UFR 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
¢conomic 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)
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DO HN=1 TO 20;
EXPYR(N)I=0.;
UPRZA(HI=0 .}
EHND;
Li:
'S St atbetaiaindotalebetiniutnbebabet REAGD NEXT DATA CARD--—--mrrcm v crm e mer e e */
GET FILE(SYSIHY EDIT (CARDY (COLCLX,B8C3012)3;
IF Q0FF2=0 THEH G070 L2} ‘
e r e e e = PRINT DATA ONTO FILE DUH--vm-rm—memmm e e 3/
EHT FILECDUMY EDIT{CARDY (SKXIP,COLUNNCIN), A( 80333
&
GET STRIMG(CARD Y LIST(CODE))
S = TEST DATA FOR TERHINATOR-—=-—-=wemmm e m e me e e - e w/ -
i¥ CO0DE=929 THEN GOTO L9999,
GOT0 LABCLODED;
LABC Y > GET STRING(CQRD) LISE%%ngiBGSEYR);
L1 1
LaB( 2 GET STRIMHG(TARD? LI?ES%U?%;YEQRS); b
a U : N
LAaBCI Xy GET STRIMGICARD) LISEE%S@E:PERS)? !
Y 1
LaB(4): GET STRING{CARD)> LISEE%UDEiHCLRSS);
J ;
LAB(9)Y: GET STRINGICARDY LIST(LHLDE,RUNS);
3070 L1
LABC 133!
GET STRIMGC(CCARD )Y LIST({CODE,HN,(EAPYRCI11+1d> PO H=1 T0O H>);
I1t1=T11+N;
GOTOo L1
LABC14):
GET STRIHMG(CARD Y LIST(CODE,HRATEL,(PROPL(M), INT(M> DO M=1 TO NRATEL )
GOTO L1,
LAB( 135>
GET STRINGCCARD)Y LISTC(CODE, NRQATEZ, (PROP2(M), CHARG(H> DO H=1 TO HNRATE2));
GUOT0 Lt
LAB( 16 )
GET STRIMG(CARD ) LIST(CODE,CLOUTCO)):
GCT0 L1
LABCL? > .
G%T STRING(CCARD Y LIST(CODE, N, (CLAFAC(H)Y, CLAFACP(MI,CFLAGI(H)Y DD M=1 TO HNX);
Y33
GoTo L1
LOBC20): _
GET STRING(CARD? LIST(CODE:“EEE,U?§2.UPF3 yOFFS,0FF6, 0FF?);
U070 L1
i;; -------------------- DATARA RERDING COMPLETE-m--mm e mm s e e - - %/
99
M m e m e CHECK EXPENSTS TaTA HAVE EEEM READ IN FOR ALL YEARS—-—-x/
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Running the Solvency lModel

The built-in values are intended to be used for the five year running-

in period, as deserited in the text, in order that a steady state situation
}s built up. Theée may however he 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 way 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 ars terminated

by a card with 999 in columns 1 - 3,

The sequence is thus:=

Card 1 claims distribution

2 1] Li ]

3 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.
B 30, The percentage of the capital
in the form of shares (on which
dividends are paiad).
10 0. Dividend percent paid on shares.
1 60, Money paid on claims on £100
. of written premium,
12 12, Money paid on commission on
£100 of written premium,
13 %0 Money vaid on reincurance on
£100 of written premium ,
14 0. Rate of interest earned on cash
balance (investmenis) ,
15 25, Lxpenses on-each £100 of written
premium,
19 0. Rate of tax vercent.
20 s Rate at which the written vpremium

changes on the previous month,
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Variables and their Use

Solvency Model

Variable Descrintion Dimension
BIT A flag = 0 if in running-in period

1 if not in running-in period.

it

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
premiuvm ,
CLAM Claims pzid 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.
coml Commission as a provortion of the written
preniun .
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 .
fUNDS Capital employed this year ,
InT Rate of interest earned on investments.

INTAX Taxable income this year,

JIVIN Investment income this year.



Variable

MONEY
N

NCL
PZRIOD

PROSHARE

RDIVI

REIN

RRA
RTAX

R3

SOLA
TAX
TEMP
TLEXP
T1

UPRREAL

UPRSTAT
WP

WPREAL

WPTOT

YEARS

=708~

Description

Money left from transactions this year,

Local counter,

Number of periods in claims distribution.

Counter for current period.
Provortion of the initial capital on
which dividends are paid,

Rate of dividends paid.

Reinsurance costs as a provportion of the

written premium,

Rate of return on capital for each year.

Rate of tax,

The total of claims outstanding and
UPR (30ths basis) for each year.
Solvency margin for each year.

Tax this year,

Local variable,

Total expenses this year.,

Local variable.

. UPR calculated after deductions for

expenses and commission,
UPR calculated on a %0ths basis.,
Written premium each period.

Written premium each period after

deduction of expenses and commission.

Total written premium this year.

Nurber of years of run,

Digpcaaie:
el S L

(24)

(24)

(24)

(0:300)

(300)
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APPENDIX H

Program Hotes

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 vwhich the programs were developed and they were successfully
transferred to the company's own 370/145., The programs were developed
using the IBIM checkout compiler which provides good diagnostic facilities,
and later run under the optimising compiler, which although taking nuch
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 uvnder any of the compilers,

The control cards required depend very much on the individual operating
system being used, The College maching used MFT2 with MASP and the

sequence of control .cards is shovm in Fig 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 menual is given in ref 12,

The files which are used by the program are 'SYSIN' for data input and
'SYSOUT' for printing results, Another file called 'DUI' is used for
storing the printout of the initial data and this has to be assigned

to the line printer as showm 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, howevar these will vary depending on the exact



2?1

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,

Bxpenses Premiwn/Clains Solvency

2 years 1 class 15 years 20 years
compile optimiger 112 130 25
checkout 18 22 T
r™Uun optimiser . T 10 5
checkout 38 45 20

Aporoximate Run and Compile Times in Seconds

The by now virtual standardisation of the American spelling of program

has been used in the text when rcferring to a computer progran,
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Jobcard
// EXEC PL10P,PARM.C='CS(B,48),NX,NA,NAG,NOP!

//C.SYSIN DD 3
program

/* *

//L.SYSIN DD *

/*

//G.DUIM DD SYSOUT=A,DCB=BLESIZE=1596

//G.SYSIN DD *

L]
]

data

/*

Control Cards for PI1 Ontimisine Compiler at University Cellers

Jobeard
// EXEC PL1CK,PARNM.G='C3(3B,46),STEP(200000,90CC ), TA®

//G.SYSCIN DD *

program
.
L ]

/%

//G.DUK DD SYSOUT=A,LCB--BLESIZE=1596

//G.SYSIN DD *

data

/%

Control Cards for PL1 Chockout Compiler at University Collere
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