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ABSTRACT

The Royal Commlssion orn Automoblile Insurance ot
British Columbia was established in 1966 to enquire, among
other things, into the cost of providing automobile insurance
by insurers to the public. This thesls is concerned with
evaluating the cost of writing automoblle insurance in Canada,
and how this cost affects the rate maklng policlies of the
Canadian Underwriters' Assocliation, and finally, as to the
influence of the cost factor in establishing a centralized
agency.

in establishing a gross premium, the insurer must
cover expected losses arising out of claims and cover adminis-
trative costs. Detailed accounts are kept of claims incurred
by line of insurance. However, for the expense portion
only direct claims expenses are allocated by line of insur-
ance; no accounts by line of lnsurance are kept for the rest
of the administrative expenses.

Expense accounts are submitted annually to the Super-
intendent of Insurance, but are not broken down by line of
insurance. By usling multiple regression analysls on cross
sectional data for one calendar year, one can estimate the
marginal costs ot writing different lines of insurance.

The hypothesis will be that expenses can be expressed as
a linear function of premiums written by line of insurance,

In addition, it will be possible to determine whether any

economies of scale are present in writing automobile insurance.



The results of the statistical study indicated that
the marginal cost ot writing automobile insurance was be-
tween 28 and 30 percent ot the gross premium, which is lower
than the 33 percent expense tactor cﬁrrently used by the
Canadlan Underwriters' Assoclation. In addition no economiles

of scale were found in writing automobile insurance in Canada.
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CHAPTER I

INTRODUCTION

Obqutlveé~of Sﬁudx

In the recent past the automobile insurance industry
has come under close scrutiny by the public at large, or-
ganlzations and governmental agencles. Automobille insur-
ance rates have 1ncreased.at such a pace that it Wés inevit-
able that the lndustry would be called to task. For example,
Tor British Columbia territory 1, Vancouver rating district,
private.passenger autdmobile third party liability rates
were increased 29 per cent on January 1st 1965, an addi-
tional 5 per cent on July 1lst, 1965, and an additional 11
per cent on January 1st, 19_66.1 This is equivalent to a
fifty per cent increase in rates in one year.

In the spring of 1966 a Boyal Commission on Automobile
Insurance was established to inquire, among other things,
1nto:2 |

", ..the cost to lnsurers, to persons who pay insurance

premiums and to the public generally of providing pre-
gent forms of automobile insurance determined on the

lcanadian Underwriters' Association Brief (presented
to the Royal Commission on Automobile Insurance, June 1966,
hereinafter C.U.A, Brief), p. 18. '

2Tran$¢r1pt, Royal Commission on Automoblle Insurance
of British Columbia (hereinatter Transcript R.C,A.I.), Volume
1’ bPDp. 6’70 ‘
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basis of past and current experience and whether the
cost 1s in proper relationship to the erfective protection
obtained, ..

the Justification for recent variations in automobile
insurance premium rates,

whether the public of this Province will be better served
by the continuation of present procedures for the re-
covery of deamages arising out of motor-vehicle accidents
and by the preservation of present forms of insurance
coverage or by some varliation or variations thereof,...
whether such a variation or a plan for compensation or
such a combination, 1f recommended, should be administered
privately or by or through a governmental department or
& governmental agency or a comblnation thereof,...."
This thesls 1s concerned with evaluating the "cost
to insurers" of writing automoblle insurance in Canada,
and how this cost affects the rate-making policies of the
ilnsurers, and finally, as to the influence of the cost factor
in establishing a centralized agency.

3

In establishing a rate or gross premium” the insuring
company must cover expected losses arising out of claims

and cover administrative expenses required to write auto-
mobile insurance. No statistlics are kept by lines of in-
surance as to what proportion of overhead costs pertain to
automoblle insurance. This study will thus attempt to evalu-
ate the valldity of the 33 percent expense factor currently

being used by the Canadlan Underwriters' Association Statisti-

cal Agency. The procedure used in this study will also

%

3Gross premium is that amount that the insured pays,
for a specified amount of coverage.
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enable us to distingulsh among economies and diseconomies
or no economies of scale 1n the writing of automoblile insur-
eance in Canada., The results will indicate whether any reduc-
tion in edministrative expenses would occur 1f automobile

insurance business were centralized.

Methqd of Analxsis

. The procedure that will be followed requires the use
of multiple regression analysis. The hypothesis will be
that expenses can be expressed as a linear function of lines
" of insurance., Through statistical criteria it will be pos-
sible to determine the marginal costs of writing a parti-
cular line of insurance for each expense aategory included
in the study. The results will be analyzed statistically
to determine whether they aré significantly differént from
zZero and the cohfidence-that can be placed in thelr predic-
tive value for determining the axpense factor loadling of the

gross premlum.
Sources of Data and Constraints |

The main source of data is contained in the Annual

Reports of the Federal Superintendent of Insurance.-4 The

4Report of the Sugerintendent of Insurance for Canada,

Annual Statements - Fire and Casualty Insurance, Queens'
Printer, Ottawa 1965, Volumes I and II (hereinafter Blue
Books).
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automoblile insurence companies report annually on a standard
reporting form to each of the Provincial Superintendents
and to the Federal Superintendent their automobile experience?
The intormation collected is based upon the cdalendar year's
experience'for 1964, and for the purposes of this study con-
sists of net premiums written, net premiums earned and net

6 Premiums written consists of all of the

claims 1ncurred.
insurance a company wrote in Canada during the calendar year,
Premiums earned consists of that portlion of the premium

that if: written on July 1st, tifty percent of the premium

is earned in the year in which it was written. The unearned
portion, the other flifty per cent ot the premium, 1s applied
to the following calendar year's earned premium.7 Net claims
incurred includes the losses arising out of claims and bodily
injury, property damage, and colllssion claim expenses that

arise out of a particular claim and can be traced to a particular

line of insurance,

S5Transcript R.C.A.I., Volume 1, p; 254, See also
Cznadian and British Insurance .Companles Act. 1932, C.46,
569,70.

b"Net" means after deduction of all reinsurance for
Canadian companies but only reglstered or licensed reinsur-
ance for British and forelgn companies,

?This should not be contused with the "earned premiums"
tigures used to calculate rates. On the latter subject
see. the Report of the Royal Commission on Automobile In-
surance, Nova Scotia, 1957, Volume I, pp. 35-6. (Nova Scotia
R.C.A.I. hereafter).
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In addition to the above, the Blue Book also con-

tains the underwriting account for each insurance company
which 1lists the total expenses incurred and a breakdown
of general expenses.

The Superintendent of Insurance, or & duly qualified
staff member, must visit each company to check the annual
statements submitted at least every three years¢8 Thus
it may be concluded that the data to be used will be uni-

form and wvalid.

OrganizationAQﬁgyhe Stﬁdx

Chapter I presents the ébjectives and method of the
study 1lncluding sources of data,_constraints and organiza-
tion of the study.

Chapter II will serve as an introduction to the his-
tory of the expense factor loadlng, the components of the
expense factor, and the effect of the trend factor §n the
expense factor as i1t influences rate making by the statistical
agency.

Chapter III wlill present a description of the model
in its original form, and the subsequent refinements to

provide meaningful results.

o 8Canadian and British Insurance Companies Act. 1932,
C‘oLl'é’ 3.72, 73’ 7"1’. ’
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Chapters IV and V include the results of the study

and implications as to the effects of these results on pre-
sent practice in the industry. Chapter IV 1s a detalled
analyslis of the individual expense items included in the
study which are then compared with the current expense ratio
of 33 percent. Chapter V includes an analysis of the ques-
tion of economies of scale and a comparison between Canadian
expense factors and American expense factors.

Chapter VI will present the summary and conclusions
based on the results of Chapters IV and V including recommenda-

tions based upon the statistical results.



CHAPTER II

THE EXPENSE FACTOR:
HISTORY, COMPOSITION, AND EFFECT ON BATES

IntrOduction

The Canadian Underwriters' Association Statlétlcal
Agency produces statistics on behalf of the Superintendents
of Insurance of each Province (except Saskatchewan). The
information to be provided upon whilch the statistles are
based 1§ a statutory requirement of each province for all
companlies, These statistics are gathered according to the
"Automobile Statistical Plan" as laid down by the Super-
intendents of Insurance. The "Green Book" 1s the pr;ctical
result culminating in a comprehensive rating plan for the
many categories of risk.1 The insurance industry 1s then
able to use these results to establish thelr own rates if
they feel that their experlence warrants a different rate,
or accept the rates as published. Sinﬁe underwriting judg-
ment 1s involved 1n setting rates, the Canadlan Underwriters'
Assoclation's influence on rating practices in inevitable.

In April of 1964, the Insurance Bureau of Canada was

1¢c,U.A. Brief p. 2.
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formedf2 Its members consist of 1ndependent companies;
companles that are members df the Independent Insurance
Conference, and companies that are members of the Canadlian
Underwriters' Association. The IBC's mailn purpose was to
obtain the representation of most insurers so that informa-
tion could be disseminated qulckly and common problems of
the industry dlscussed. The usefulness of the IBC appears
to 1lie in general policy considerations of the insurance
industry as a whole as opposed to a qualified organization
for solving technical rating problems. The latter conclu-
sion is based on the bulletins issued by the IBC contained
in thelr Submission. Even though the assistance of the
actuary for the Statistlcal Agency 1s avallable for consulta-
tion, 1t is not known whether all technical matters receive
his attention. Specifically on page 109 of the Document
Brief it 1s stated that the last two years of the least
square loss~cost projections are weilghted 60 per cent for
the latest year's experience and 40 per cent for the pre-
ceding year's. This weighting applies only to the evaluation
as do whether the rates currently in existence would have
been adequate had they been in effect during the last two
year's experience. Thus it 1s separate from the trend factor

projection, and no welghting is applied to the trend factor

2Submission of the Insurance Bureau of Canada to
the Royal Commission on Automobile Insurance, November 1966
(I.B«C. Submission hereinafter) p. 3.
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persed present.
There 1s no doubt in the writers opinion, that the
I.B.C., serves a useful function in éttempting to create
an organization that represents all groups, assoclatlons
and federations of insurance companies in Canada, in order
to discuss common probiems. But until an independent staff -
of competent personnel 1s acqulred, thelr use as a rating
body will remain limited, if not harmful, to the industry
itself. Although 1t 1s possible that the mistake referred
to above is an isolated incident, any repetition can only
lead to the demoralization of the membership and hence the
cooperation of its members, upon which it depends, will

be lost.

When an ilnsurance company establishes a premium it
1s expected that over time the gross premiums collected will
cover the expected loss cost, the administrative expenses
involved and provide some allowance for profit. The premium
may thus be regarded as consisting of two separate factors:
actuarial losses plus an expense factor (including profit).

The actual division 1n practice, as utilized in the rate

3The trend factor is used to welght the losé cost
factor, but the data used in developing the trend factor
1tself is not welighted. '
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making process of the Canadian Underwriters' AssociatiOn;
is slightly differenﬁ. The actuarially determined losses
also include allocated claims expenses which can be traced
directly to a particular line of insurance. Such allocated
claims expenses may include all adjustment fees and other
immedilate out-of-pocket expenses such as medical expenses,
towing fees and any other cosfs directly arising out of
a particular claim. The remaining portion of the premium
consists of all unallocated claim and general overhead ex-
penses and typlcally include commlisslons, premium taxes,
rent and an allowance for profit.

The development of a gross premium based on expected
losses and an allowance for expenses would initially prove
difficult if no data existed to determine what proportion
of the gfoss premium should be devoted to expenses. Once
set, compétitive factors might indicate the true nature
of the expense factor., The earliest loss-cost ratio” in
Canada was developed on February 1, 1929 b& the Cenadian
Automqbile Underwriters' Assoclation (a forerunner of the
C.,U.A.). The provision was rifty percent for losses and
fAfty percent for expenses; that is, a loss-cost ratio of

50/50. At about the same time an Ontario Royal Commission

YLoss-cost ratio represents the ratio of the actuarial
logses and allocated clalms expense as a percent of gross
premium to the unallocated expense factor as a percent of
gross premium, '
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was established to evaluate the reasonableness of the then
present loss-cost ratio.5 The resultant findings of the
Hodgins Report indicated that the ratlo was too heavily
loaded with the expense factor and recommended that the
expense factor should not exceed forty-tive percent of the
gross 'premium.6 The industry subsequently adjusted the loss-
cost ratio to 55/45 which was 1n eftect until 1942 when a
two percent tederal premium tax changed the loss-cost ratio
to 53/47.

In 1949 the board (.C.U.A. member) companies reduced
the maXimum commission on new automoblle insurance businéss
from 25 percent to 20 percent. The loss-cost ratio remained
at the previous 53/47 level since the five percent reduction
in commlssion was balanced by a five percent 1ncrease in the
allowance for company expenses,

In 1951; the loss ratio had increased rapidly and
premium rates were ralised accordingly in 1952, However,
the increase in gross premium had also been applied to the
éxpense factor, which the companies felt they might have
difficulty in Justifying. 7 Hence in 1953 the board com-

panies.changed the loss-cost ratio to 63/37. The ten

5Report on Automobile Insurance Premium Bates, King's
Printers (Ontario), 1930.

6
The Busihgss 5% Aufons %ﬁePE%‘éﬁ%-aﬁEecYm%Sﬁé 2 GRRSREniBE,.
p. 158.

7Transcr1pt R.C.A.I., Volume 27, p. 3147,
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percent change resulted in a five pércent reduction in the
factor for company expenses and a five percent reduction
in commissions.

Similar events preceding 1965 led to further adjust-
ments in the loss-cost ratlo. Table I below lllustrates the
relatively constant level of claim frequency, adcompanied by
an ever increasing average cost per claim. In 1965 the I,B.C.

suggested that the commission rate could be reduced since
TABLE I

. PERCENT INCREASE IN COUNTRYWIDE LOSS-COST FOR
BODILY INJURY AND PROPERTY DAMAGE,
1961 TO 1965,

YEAR CLAIN  AVERAGE COST AVERAGE PERCENT

FREQUENCY OF CLAIM LOSS=-COST . . INCREASE
1961 9.6 361 34,7 -
1962 - 10.1 385 38.9 12.1
1963 10.2. yiy 42,2 8.4
1964 10.2 iy 45.3 , 7.3

Source: Green Books of Statistical Agehcy, 1965,
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the premiums had risen sharply. It also recognlized that
previous criticisms on this problem had been wolced by the
Combines Commission and the Nova Scotlia Royal CommiSsion.8
In August of 1965 the Automobile Insurance Statistical Com~-
mlittee directed that‘the expense factor be reduced to 33
percent.9 The loss-cost ratio was thus changed to 67/33;
achieved by reducing the agents' commissioﬁ by 2% percent
and company expenses by 1% percent.

A summary of the adjustments made in the loss-cost
ratio'Jover the past thlrty-six years is shown in Table II.
The division of the expense factor assumes the C.U.,A, rates
of'commlssion; the other expense factors actual percent
i1s hypothetical. The C,U.A. Brief shows the 1966 division
of the expensé factor a little differently than in Table
II, and retlects largely the difficulty of the industry in

allocating all expenses by line of insuranoe.lo

81.B.C. Submission, Bulletin No. 65-3, pp. 461-46].

9Ibid., p. 88.
10Op. clt., p«. 34.
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TABLE II

PRIVATE PASSENGER AUTOMOBILE LOSS-COST RATIO AND
EXPENSE FACTOR BREAKDOWN,
1930 TO 1966,

DIVISION OF EXPENSE FACTOR

PERIOD LOSS EXPENSE UNALLO- PROFIT

FACTOR - FACTOR COMMISSION CATED COMPANY

LOSS EXPENSE
EXPENSE . .. .
(percent)

1930-41 55 45 - “ - -
1942-48 53 147 25.0 6 2.5 13.5
1949-52 53 y7 20.0 6 2.5 - 18.5
1953-65 63 37 15.0 6 2.5 13.5
1966 67 33 12.5 6

2.5 12.0

Source: Restrictive Trade Practices Commission, loc. cit.

The~Irend}Eactor

The rate making procedure of the C,U.,As statistical
agency in order to ensure that the industry wlll receive
enough in terms of gross premiums, consists of two steps.
The first step conslists of the formula guide to determihe
- whether the rafes that are now in effect would have been

adequate for the losses incurred during the last five years.

The percentage differences are calculated, and the last two
years percentage change weighted: 60 percent for the most
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recent year, and 40 percent for the preceding year's change.11

The second step involves the setting of a premium
level by determining the probable future level of losses.
In order to achleve this emnd, the loss-cost for the pre-
vious years is determined by multiplying the avérage cost
per claim by claim frequency. From these flgures a trend
is established upon which a projection 1s made as to the
future expected loss-costs.

Not until 1951 did the C.,U.A. statistical agency
introduce the trend'factor.12 Until 1951, the average loss

13

cost per insured vehicle was relatlively constant, Since
the average loss-cost tigure consists of a combination of
frequency of accldents, and average cost per claim, 1t may
be felt that separate trend factors should be developed for
each. However, the data avallable suggested that the fre-
quency factor by 1tself was not a stable indication and

seemed to fluctuate widely. The average cost per claim

was, however, more useful in predictlng future costs, as

11i¢,u.A, Brief, pp. 14=15.
12Transcript R.C.A.,I., Volume 25, p. 2987.

13mne average loss cost per insured vehicle represents
all claims and allocated claeim expenses arising out of claims
Incurred by the policles written in a calendar year divided
by the total number of equivalent car years insured (in-
sured vehlcles' in text above). Car years insured means
that two cars insured tor 6 months each constitute one car
year.
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1t reflected the rising costs of repairing automobiles,
hospltal and medical costs, level of court awards, and cost
ot adjustment.14 In response to the rising average loss-
cost per insured vehicle in both 1951 and 1961, the C,U.A,
statistical agency decided that some brovision had to be
made in the rate making calculations to reflect this trend.
The concept 1s equlvalent to allowing for inflation in
calculating the future worth of an investment.

Initially the statistical agency used the experience
of the preceding five years in analyzing the directlion and
amount of the trend. In 1965 the number of years used to
establish the loss-cost trend was reduced to three years
because the minimum limits for coverage had been increased
by Provincial statutes in the different provinces.15 Thus
1t was felt that the series used before would lack continulty
in establishing the expected projection of trend., This
reduction in the number ofvyears used for establishing the
trend factor severely inecreases the probability of error,
in that the degrees of freedom have been decreased from
three to one.16 Thus any estimates based on these results

would have a high expected error, and the resulting confi-

i“Transcript'B.C.A.Ib, Volumé 25, pp. 2989-~91,
151b1d., Volume 27, pp. 3217-18.

oonstantsnguggga%hgugug egto%b&gggggéogf?f%gggog?e estimating
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dence greatly reduced. It would thus have been better 1if
the existing data used in establishing the trend were adjusted
to allow for the effects of increasing the minimum limits.
The procedure used to develop the expected loss-cost per
1nsured vehicle fcllows below.

The actual loss-cost per insured vehlcle is plotted
as a time series for countrywide experlence, and for provin-
cial experience. An example of such a‘graph 1s shown in
Figure i for countrywide loss-costs. The purpose of plotting
the chart is to fit a curve to the points that most closely
represents a functlion expressed 1in mathemafical terms.
Through tirst ditference analysis, the analyst can establish
whether the historical data may best be described by a first,
second or thirdAdegree'curve, or perhaps through a combina-
tion of logarithmic manipulation to arrive at an accurate
description of the data. However, even after such a mathe=
matical description has been achleved, the equation holds
true only for the area described by the historical data.
The use of the equation as a forecasting technique rests
solely on the continuity of the underlying factors which
produced the equation in the first place.

Flgure 1 illustrates the result of the C,U.,A, actuaries'
analysis, The trend line has been fitted by the least squares
technique, In addition to the above constraint in using this

curve for forecasting is the problem of the length of time
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FIGURE

LEAST SQUARES TREND LINE 'OF LOSS-COSTS FOR COUNTRYWIDE EXPERIENCE
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over which observations are made. Clearly it the 19%0 to
1955 data indicates fluctuations around a loss-cost of $32,
then the trend 1line will be levelled to a greater extent.
There is also the possibility that the data trom 1959 to
1964 represents more nearly the mirror image éf a Gompertz
curve in which case‘thére will be a maximum loss~cost esta-
vlished in the near future. Thls may not bettoovwild a
conclusion.lf one sees that there 1s a growlng concern by
autoémanufacturers’that we have reached the poiht where there
is only replacement production, so that we have reached a
maximum density of cars on the rcad. If we couple this
with a declining birth rate, and moderate inflation, the
results are not untenable.

' The actual choice of the final description of ﬁhe
observations by a mathematical formula thus will depend
not only on the time period chosen, but also on the continuity
of the underlying factors that determine these observations.
These factors will includes: the density of motor vehicle
traffic, increased costs per claim due to rising labour costs,
raw materlals costs; and other inflationary pressures that
are not as readily measured, such as higher court awards and‘
increased claim consclousness. The industry has apparently
recognized that at various polnts in the past, these underQ

lying factors have created conditions so that it was neces-
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'_safy to establish a new trend line in order to predict with
gregter'aCGUracy the expected los$-costs. In 1961,l1962 |
‘:and r963vthe t?e@dlfactor equalied 4,0 percent; in 1964,
3.8 percent and in 1965, 9.0 percent fdf the countréwide
loséﬁcbst;l7 .Up to 1964 a oﬁe-year projection of_trend was
utilized, Whieh-was increased to a 1.5 year trend projection
for 1965 and in 1966 the planned forecast was to cover 2,4
lygars, equal to a full policy year.-18 In 1966 the C:U;A.b
developed trend factors for regions at which time the 254
year }osslcost projection amounted to 22.0 percent for British
"Colﬁmb;a. |

In the introduction to this thesls the proposition
was put torward that the expenses incurred in writing auto~
mob;le 1nsufance were directly or 11néarly~related to volume
~of busliness written. Thus, applioation of the trend factor
to both the loss-cost and the expense factor would appear
logical. However, the industry decreased the proportion
allowed for expenses, indicating that either expenses had
been too large a proportion of the gross premium, or ouf
hypothesls is incorrect. The actual analysis of the data

will indicate a possible answer 1n‘Chapter Iv.

17¢,U.A. Brief, p. 22.
18Ib1dt, p. 230
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Tha‘Pfobléﬁ'bffAilbpétibh
The above review suggests the importance of establi-
shing uniform criteria for developing an accurate expense
loading factor. The method that the C.U.,A, employs in esta-

blishing gross automobile premiums may be stated by the fol-

lowing equation:

Pp
Pg = v
1 -%¢ . (1)
wheres
Pp = loss-cost per vehicle (pure premium)
e = expense factor (in percent)
Pg = gross premium

The two variables that enter into equation one are
thus pure premium and the expense factor. Present actuarial
technlques utllizing the countrywide data to develop loss
experience and hence pure premiums are accepted as 'good
practice' at present.19 The same cannot be sald for the ex-
pense factor "e" however. Here no data is collected, analyzed
and disseminated by the Statistical Agency. Hence the size

of the loading factor has been left largely to chance, As

19With perhaps the exceptions noted under the trend
factor (Chapter II 14).
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stated previously, the Hodgins Report found 45 percent ade-
quate in 1930. In 1957 the Nova Scotia Report found that
".e..a provision in the rates of 37 percent of the premlunm
dollar for expenses and profit 1s not unreasonable".20
In the latter case an attempt was made to allow for difter-
ences 1in commiséion ratesy however, the results were con-

Tined to the study of board companies only, and.lacked statisti-

cal validlty.21

It may thus be appafent that little success
has been achieved to date in detefmlning an unambiguous
expense factor for rate-maklng purposes.

The eipense factor will typically consist of two items.
The first consists of direct costs which are those costs
that can be directly traced as the cost of writing a parti-
cular line otf insurance. The second cost consisfs of indirect
or overhead expenses which cannot be dlrectly'traced to
an individual line of insurance. The former costs, direct
dosts; may be allocated and easlily determined through standard
cost accounting procedures. HoﬁeVer,-whep.attemptlng to
allocate overhead costs that are not assoclated with any -
particular line of insurance, the result may well be arbit-
rary; This latter type of allocation may be based upon net

premliums written or as a percentage of direct coste incurred

20Nova Scotia R,CiA.I., Volume I, p. 51.

211b1d., p. 49.
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or any other method. None of these methods has any more
theoretical merit than any other. But once a method has
been adopted, 1t is maintained so as to achieve continulty
and comparablllty of expense data.

At the present timé, company expenses are collected
by the Federal Superintendent of Insurance and published
in the "Blue Book”. "The expenses shown are tor the company
as a whole, for all the lines of insurance it is engaged |
in. There has been no attempt to collect direct costs by
line ot insurance and show separately unallocated costs.

There would be two alternatives tor determining the
costs applicable to a pértlcularrline ot insurance, The
first has already been described and would require the cor-
porations to keep records ot theilr direct expenses by line
ot insurance. Thus we would then obtaln the direct portion
or the expense factor. However, this still leaves us with
the'unsatlsfacfory method of allocating fixed costs, some-
what arbitrarily. The method chosen will have a distinct
bearing on the resulting expense ratlio of any particular line
ot insurance, The other method involves the varying ot the
'slze of a line of business, and observing the relationship
with unallocable overhead factors. If thls could be done
tfor each item of expense, and every combination of lines

of insurance, we would be able to determine what proportion
of an indirect expense 1ls related to the volume of business
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transacted in a line ofzinsurance.

The second method outlined above 1s more useful and
the technique results in the abllity to determine the mar-
glnal cost of writing an addltional premium dollar for a
particular line of insurance., A similar problem of allocating
overhead costs has been solved tor carrying different kinds
of frelght by raill in the United States.22 In order for
the techinlque to be successful, the accounting data must be
unlforﬁly prescribed and recorded, the number ot observations
or companles reporting large so the results will have stati-
stical validity. The Federal'Superintendent requlires the
reporting of expenses tor all companies on a calendar year
basis in standard torm, thus the first requirement 1s met.,
Since there are over three hundred companles wrlting insur-

ance 1n Canada, the second crlterla 1s also fulrillled.
Summary

The expense factdr used in setting automobile rates
has been traced over a perlod o6t time and has been reduced
from an initial 1ifty percent loading to the present thirty-
three percent 6f gross premium. The introduction of a trend
tractor rate in 1951 has increased the doubt as to the under-
lying relatlonships between expenses, and losses and gross

premiums., The application of standard cost accounting tech-

22J R. Meyer et al, Economics of Competition in Trans-
ortation Industries, Harvard Universlity Press, Cambridge,
Magss., 1964,
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niques would not result in any more information as the loss-
costs developed by the C.U.A., already include allocated claim
coets. Unallocated costs would stlll present an insurmoun-
table problem as to the Justifiablility of one method as
opposed to another. Hence, the problem of the determina-
tion of the marginal cost of writing automoblle insurance

will be the main subject of the followlng chapters.



CHAPTER III
THE STATISTICAL STUDY: THE MODEL

The preceding chapter served as a brief 1ntrodu¢t10n
to the expense factor as it intluenced the rate-making pro-
cedure. It was seen that the actual expense loading tactor
"e" used in the rate-making tormula, was arbitrary in that
no statlstical data had been collected to substantiate a
specific expense ratio. It was also argued that standard
cost accounting techniques would not be of any greater benefit
in decliding upon an approprlate allocation of overhead by
line of insurance. Simlliar problems face any multiproduct
firm where many Jjoint costs are impossible to allocate.1
The flrst successful treatment of the determination of mar-
glnal costs was achleved in raillroad costing in the United
States.2 The success of ."the technique, used in the United
States, depends on the avallablility of uniformly reported
statistics and a large nuﬁber of companles or observations.
In Cenada the Superintendent of Insurance requires the col-

lection of such data from all insurance companies doing

1Hend¢erson and Quandt, Micfoecbnbmlb'Thébrzg A”Mathe-
matical:Apgrpgch,_ McGraw-Hil1ll, New York, 1958, pp. 67-72«

. 2J,R, Meyer, et al. cbhpétitibh 1hmfhéfiféhé§6fta£ibﬁ
Industry, Harvard University Press, Cambridge, Mass., 1964.
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‘business, and publishes a summary annually in the "Blue
Book”,3 There are approximately three hundred and four com-
panies writing different combinations of lines of i1nsurance.
Thue there exist sutfficlient companies and uniformly reported

data to make the technique teasible.
The Muitiple Regreéﬁiénﬂﬁédel

The technique of multiple regression analysls is by
no means a new concept. The technique may be applied to
time series analyslis and used as & torecasting technique,
as 1t is presently employed by the C,U.A. Statlistical Agency
in projecting loss-costs. Or, the technique may be applied
to a large sample of cross sectional data which does not
have the inherent problem ot trying to predict beyond the
bcbserved values, as 1s necessary tor the time series tech-
nique. Since uniformly reported data is avallable for the
crogs sectional analysls, it will be used to develop a model
to determine the marginal costs of writing a pérticular line
of insurance. The data covers the calendar year 1964 and
is taken from the "Blue Book";

Multiple regression analysls is an extension of the

familiar least squares technique such that there are up to

3Report ot the Superintendent of Insurance for Canada,
Queen's Printer, Ottawa, 1965, Volume II. Annual Statements =
Fire and Casualty Insurance.
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"n® independent variables entering into the equation. The
same conditions apply, however, so that the sum of the difter-
ence of the observed and actual dependent observations are
zero, and the sum of the difference of the observed and
actual values squared 1ls minimizedq These conditions in-
sure that the resultant curve fits thé observed data in a
best possible manner, and may be stated as the best unbilased
estimator of the underlying true pOpulation.4

The relationship between expenses incurred (Y1) and
volume of net premiums written (X ), tor a company writing
only one line of Ainsurance, may be described by the following
linear equation:5

Y1 = Ay + byXy (1)

and is represented 1n Flgure 1. The fixed cost for the

1 th expense category 1s given by A,, which is incurred re-
gardless of the volume of dollars of premiums written by the
conmpany. The above equation 1s the end result of the re-

gression analysls, so that if a company writes X;i%* dollars

HFor a description of multiple regression analysis,
sees Croxton & Cowden, Applied General Statistics, Prentice-
Hall, New Iork 1939; and Ezeklel & Fox, Methods of Cor-
alysis, John Wiley & Sons, Inc.,
New York, 1963, 3rd edition.

5The assumption of linearity is not inherent in the
data, and must be proven by the results. If non-linearity
results, techniques are avallable to convert the relation-
ship to a linear function.
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of premiumé, the correspondiné expenses may be determined
by constructing a perpendicular line from X% until 1t meets
the.derived line, and then move parallel to the X, axis
until it intersects the Yi axis at Yi¥. In Figure I, if
X4 equals one unit (in dollars), then Y1 1s regaided as the
marginal cost of writing each additional dollar of premium.
As long as X1% is within the observed range of data used
in deriving equation (1), then the resultant expense tactor
prediction will be accurate within the limlitations of sig-
nifigance and confidence present in the original data.

Figure 2 1llustrates the case where an insurance com-
pany is engaged 1n two 1ines'of insurance Xland §2. The
equation that descrlbes this situation is

Yl = Ao + byXy + boX, (2)

and descrlibes a plane in three dimensions., The fixed cost
factor involved in writing both lines ot insurance 1is A,.

The marginal cost of wrlting an additional dollar of insurance
of line Xj 1s Y1, and the marginal cost of line Xy 1s Y.

The overall or total expense of category Y1 for Xj¥ and X #
dollars or premiums written 1s found by constructing per-
pendiculars in the Xj and X5 plane,‘and projecting a per-
pendicular from their polnt of intersection until it cuts

the AoBCD plane. The height of this point E from the Xj

X, plane determines the total expense ractor Yi¥%,



FIGURE 2

EXPENSE RELATIONSHIP OF A SINGLE-LINE COMPANY
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If a company 1s engaged in more than two lines of
insurance, a geometric representation or the expense relation-
ship is impossible. The expense plane becomes a hyperplane
in "n" dimenslons, where n represents the number ot lines
ofiinsurance a company 1s engaged in. Thus 1n order to
obtain the needed information of the constant factor A,
and the marginal costs of writing additional dollars of
insurance, the technique of multiple regression analysis
wlll result in an algebraic representation of the relation-
ship between expenses and volume of insurance written.

Thus regression analysls involves the derivation ot
an equation by which the dependent variable may be estimated
trom the independent variables., Closely related to regres-
slon analysis is correlation analysls which measures the
closeness ot the relationship described in the regression
equation., For the purpose of this study we have assumed
ﬁhat there exlsts a linear relationshlp between the dependent
variables and the independent variables. The general equa-
tion tor determining the amount of expense incurred for a
particular company is glven by:

Y =Ap 4+ b1 X1 + D2 X2 4+ eoeet by X + €

where:s

Y = the dependent varlable representing a particular ex-
pensg category such as commlssions, premium taxes,
ete.’

bsee Appendix A, Table I tor a complete listing of
all expense categorles.
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X1,2+..n = the independent variable denoting g line of
' insurance where there are n such lines.’

Ao = the constant factor and represents the fixed cost
for being engaged in the n lines of insurance.

b1,2...n = the regresslion coefric;ent tﬁat determines which
portion ot the premium dollar goes toward meetlng
the expenses of.the corresponding line ol insurance.
e = the residual error of the.estlmatlng equation, and

‘represents the diftrerence between values estimated

trom the equatlon and actual pbserved values. ‘

Thus the above equatlion states that the particular
Lexpense cateéory is equal to a cohstant term plus propor-’
tional amounts for each 11né of insurance that a company
is engaged in. . The error term 1ndicates fo what exfent the
eQuation over; or under- estimates_the actual value\for
. the dependent variable;

There aré three classifications for the dats that
nay be‘used to describe the independent varlables. These
1nc1ﬁde net piemiums written, net premiums earned and net
clalﬁs 1ncurred,8 It is intuitively apparent that a certain
classification of independent variables is more meaningful
for estimating the value of a particular expense categorye.

Hence net premiums written are probably best for estimating

the rate of commissions paid tor writing a particular line

7See'Append1x A, Table II for the initial independent
variables included in the model,

_ 8F1gures I and II used the het premiums written clas-~
sitication; however, net premiums earned, on net claims in-
curred could have been used also for illustrative purposes.
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of insurance; whereas net clalms lncurred are a better esti-
mator for allocated claims expenses which vary more directly
wlth the loss costs incurred; and net premiums earned will
be more appropriate for expenses which are related to the
length of the life of a policy. The final choice as to
which set of explanatory vériables or class of insurance
to be used will usually be made acbording to the highest
R? value,the coefficient ot determination which is the per-
cent of the'ofiginal-variation in the mean of the‘dependént
variable that has been explained by the independent variables.
The coefticient of determination is at the same time a mea-
sure of the goodness of fit achlieved for the equation under
study and is thus an indicator of the rellability of any
predictions made‘using the equation} .

The regression coetficlents calculated are equlvalent
to the marginal or ilncremental cost incurred in writing a
particular line of insurance. The actual validity of the
regression coefficient can be determined by comparing the 4
estimated value with the slze of 1lts standard error of esti-
mate. The sample size and the absolute size of the standard
error of estimate will enable us to determine the confldence
that we have in the predictive value of the particular re-
gression coefficien;. More specitlcally the computer print-
out supplles the correspondingtf-ratio; which allows one

to treat the observations as a normal probabllity distribu-~
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tion with a staendard deviation and a corresponding measure

as the expected confidence limits.

Eliminating Multicollinearity

After all the data had been coded, and the initial

printout from the Trip Program9

reviewed, it was found that
many of the independent variables were highly correlated
amongst each other. This results in the inabillity of the
method to distingulsh whether a particulaf varliation in
expenses was due to a particular 1ndependent'variableg so
correlated, or a comblnation of them. Thus the regression
coetficlents and the standard error of estimate will not

be meaningful. The only way fo obtain statistically meaning-
ful results is to aggregate those independent varlables that
are highly correlated. An arbitrary cutoff figure for the
correlation coefficient ot 0.65 was used to combine the in-
dependent variables. This meant that 55 pefcent of the multi-
collinearity in the origlnal work had been reduced. Untfor-
tunately this results in the 1nability to distingulsh between
various independent variables, as they have now been aggregated
into a new composite variable.10 The loss 1s however small,

since we could not dlstinguish between the lndependent vari-

ables by statistical means anyway. Hence the new results

9Tr1p: Triangular Regression Package, U,B,C., Computing
Centre.

10gee Appendix A, Table III for the composition and
designation of the new lndependent variables.



35
will be more statistically meaningful than the initial re-
sults.

Ihe'Stépﬁise Regféséibh
A turther refinement in the analysis of the data may
be dchieved through the use of stepwlse regression. If in
a particular equation the independent variables represent
a spurlous relationshlp with the dependent variables under
consideration, then ali the other independent variables which
are signiflcant may be affected so that the resulting re-

gression coefficlents are less accurate and the B2

value
for the whole equation reduced. In other words we would
like to remove those independent variables that do not con-
tribute slghificantly to the reduction of the original vari-
ance observed ih the mean of the dependent variable. The
technique is such that eadh independent variable 1s tested
to see whether it contributes significantly to the reduction
of the variance of the dependent varlable, and if it does,
it is entered into the equation. The statistic used for

the accept or rejlect declision is called an F - ratio. Thus
if the independent variable has an F - ratio greater than
the cut-ott ratio, the variable will be entered.‘11 If how-

ever at & later stage the F - ratio drops below the cut-

11pAn P - ratio of 4.0 was used at the 5 percent level
of' significance.



36
off ratio due to the entry of other variables, 1t wlll Dbe
dropped from further conslideration. The independent vari-
ables are brought one at a time into the regression equation,
in order of decreasing contribution to the reductlion ot
variance ol the dependent varlable under consideration.
The tests of significance used (F tests) are based on the
ratio of the dependent variables variance contributed by the
independent variables in question; to the resldual varliance
of the dependent variable arter the inclusion ot the indepen-

dent varliable,
Summary

The multliple regression model developed above was
rirst adjusted tor multicolllnearity and finally the insgig-
nifricant variables were removed rrom the equation to permit
more meaningrul results to be obtalned. In the rollowing
chapter the results will be analysed as they apply to the
expense tactor loading. An analysis or the economles of
scale and relative perrormance of the Canadian insurance
industry and the American insurance industry will be treated

separately 1n Chapter V..



' CHAPTER IV
STATISTICAL STUDY: THE RESULTS

The analysis of the statlistical study that is to
tollow will indicate the results or the model developed in
Chapter III. A comparison between the C.U,A. breakdown of
expenses with those of this study will be made after a de-
tailed discussion or the valldlty of each factor included
in the final results. The data is drawn from Tables I to
XXXV in Appendix B. The title of each table designates the
dependent varlable or expense category. Tables I to VII
are the result or the stepwlse regregsion and represent
the major expense categories that will be used to evaluate
the C,U.A, breakdown of the expense factor. Tables VIII
to XXXV represent a detalled breékaown of Table V, the re-
gresslion analysis.1

It will flrst prove prudent to determine the validity
of the assumption ot linearlty of the model, such that the
marginal cost of writing an additional dollar of insurance
premium 1s constant. Reterence to the data indicates that
the residual error or standard error of estimate 1s larger
than the constant value ror each and every equation derived.

If the data could not be represented by a linear equation,

1as opposed to stepwlse regression which eliminates
all statistically insignifigant independent variables, hence
the blank spaces in Tables I to VII of Appendix B.
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then we would have obtalned different results. If the data
would have been better described by a curviiinear_function,
then the assumption as to linearity would have resulted in
a linear approximation to the curve at its most densely
populated area, such that a large negative or positive con-
stant would have resulted. Since there are no large values
for the constant the assumption of linearity is correct and
will be usetul in eétlmating the marglnal costs of writing
different lines of lnsurance, This conclusion is valid
for all lines of 1nsurancé including automobile insurance.

In the discussion to follow, certain features will
be common throughout the analysis ot each expense tactor,
Although regressiqh analysis can be utilized tq determine,
from glven values of the 1ndepéndent varlables, an absolute
value for the dependent varlable, this discussion will mainly
be cOncernedvw1th'fhe-marg1na1 costs involved in writing
a particular line of insurance. In this‘manner the problem
.Of trying tq attach.any specif'lc meaning to the value :of the
constant can be 1gnored. .In general it représents the cost
of being engaged in the business of writing insurance. How~-
ever since the standard error of estimate is relatively large
in all caseé with respect‘to the "a" value, exact numérical
conclusions would be hard to Justify. The only general state-
ment to be made 1s that some firms will find themselves with

higher fixed costs than Others, but that in general no economies

of scale exist, as will be developed mdie fully in Chapter V.
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The concept 6f the different classifications of in~-

dependent variables into net premiums written, net premiums
earned and net clalms incurred was introduced in the preceding
chapter. The cholce as to which classification best suits
the independent variable in estimating a'coriespgnding value
for the dependent variable will be based 1argeiy on the
value of the coefticient of determination. The coetfficient
of determihation shows the percent of the total original
variance in the mean ot the dependent variable that has
'been explained by the independent varliables considered in
the general equation. However, at times it will be neces-
sary to torego a higher explanation of total variance 1in
favour of intuitive reasonableness‘of the results, especilally
if the coefficients ot determination are not significantly
different trom each other,

The emphasis for the purposes of this study wlill be
to utilize ﬁhe régresslon coefficlents of the independent
variables to determine the marginal cost Qf writing auto-
mobile lnsurance. Each regression coefficient 1s accompanied
by its standard error, so that-we can express the conclusions '
drawn in the form ot confidence limits and at the five and
one percent level of‘signir;cance. The usefulness of this
approach hinges.oh‘the assumption that marginal cost is the
factor fo bé used 1n the expense loading of the rate making

formula. Since the volume of 1nsurance written is to a

large extent by existing insurance companies, then 1t is



‘ 40

the marginal costs of wrlting lnsurance that are signiticant
trom the companies! points ot view, and all past costs with
respect to éxpenses and investments are sunk costs.

The présent difficulty that the industry has in alloca-
ting overhead costs, Whether‘thes§ are frixed or varlable,
when writing primarily fire and‘automqbile insurances, 1llu-
Strates the uSefﬁlness of the marginal cost concept when
ﬁO'economies of scale are present. The industry recognizes
that it is relatively more expensive to write filre 1nsurance'
than 1t is to wrlte automobille 1nsurance.2 It 1s also sus-
pected that automobile 1nsuranée to some eitent‘subsidizes
fire 1nsurance'by taking on a 1arger:share of overhead, than |
would have occurred had’ the ‘company beén-writing autqmobile
llnsurance only.3 It is 1mppssible to tell What‘the marginal
éost of writing fire insurance is, as iﬁiis aggregated with
theft, personal property, plate giass and public liability.4
However it is estlmated that as much as 2% percenf of the
. automobile expense Tactor 1is an overloa&ing ffdmvfire in-
5

surance. Thus if there are no signiticant econaomies of

scale present, the marginal cost factor will allocate over-

27ranseript R.CeA.I., Volume 54, pp. 6391-92.
3Ibid., Volume 56 pp. 65562-83.
“Yappendix A, Table III.

Sloc. Cit., p. 6583.
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head expenses equlitably among the kinds of insurance that
this study is able to distinguish among.

The determination of'the marginal cost of writing
automobile 1nsﬁrande will be broken down into seven cate-~
gories as shown by ﬁhe headings of Tables I to VII, and
the 11mitét10ns of conclusions drawn will be described in

~ the sections that follow.

Net Adjgstment Eipéﬂsés~iﬁéufied6

Net adjustment expenses incurred are those expenses
arising out of collision claims and in general represent
the fees paid to claim adjusters. "Net" refers to the amount

the company pald out after recovery of any adjustment ex-

penses from the other partieés involved. This expense factor is

included in the loss portion of the expense factor for rate
maeking purposes by thefé,U,A, statistlcél agenéy, and thus
does not represent part of the 33 percent expense loading
presently used.

Turnlng_now to the data, the coefficlent of deter-
mination is largest (0.8774) for net claims incurred and in-
dicates that the expense factor should be derived rfrom this
column. This result is also intuitively appealing since
it 1s expected that claims expenses are directly related to
the frequency and size of claims incurred, The regression
coefficient ot 3.26 percent represents the marginal cost in~

volved in servicing every net dollar of claim incurred. Since

bSource of data: Appendix B, Table I,

the
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standard error of the regression coeftlclient 1s small, the
resultant F - ratio indicates that this result is signifi-
cantly different from zero at the one percent level of sig-
nitricance. At the same time the standard error of the re-
gression coefficlent indicates that 68 percent or the time
2 company wlll have claims‘expenses tor collision clalms
of 3.20 percent plus or minus 0.19 percent of total claims

incurred.

met‘Comhigsiohs Incurred7

Net commisslons incurred are the commlssions paid
to the agents who sell insurance, whether it be as an employee
of a single firm or as a licensed agent who does business
" with more than one firm, The coetticient of determination
explained 89.75 percent of the original variation in net
comml ssions 1ncurred’W1th respect to net premiums written.
Agaln this value tor the coefrlcient ot determination was
larger thén for net premiums earned and net claims lncurred.
This result would be expected as remuneration 1s typlically
based on the volume of net premiums written.

The net regression coetticient is 7.58 percent, sig-
nitricant at the one percent level and with a standard error

of 0.66 percent. This figure 1s relatively low in comparlson

7Appendix B, Table II.
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with the quoted C,U.A., rate of commission of 12,5 percent
and needs further explanation.8 Board companies write only
31.1 percent of the total business of automoblle insurance
in the province of British Columbia and about 33 percent
of the total business in Canada.9 Thus it may be concluded
that the C,U.A, rates are not representative of the com-
missions paid in terms of volume of insurance written.

In order to determine the reason for a lower commission
rate than might at first be expected, it 1s necessary to
compare the competitive differences with respect to the market-
ing of insurance premiums., Nembers of the Canadian Underwriters’
Assoclation; Independent Insurance Conference, and two-thirds
of the lndependent independents operate through the>1ndepen-
dent agency struCture.10 Licensed agents establlish their
‘own offices, and may write and remit automobile insurance
premiums to any members of the above, The remuneration
recelved by the agents consists strictly of commissions
paid by the companies. The remainder of insurers not in-
cluded in the above consist of independent independents

who. are direct Wrxters.ll These companies employ their

' 8commission rate on private passenger automobile .
insurance, C.U.A. Brief p. 34.

9Ib1d. 9. p. 1-2.

1oSee Appendix D, Table I for companies writing under
the independent agency structure.

llgee Appendix D, Table II for companles who are direct
writers.
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own a;ents as employees, and pay them commissions, plus
providing offlce space and related supporting otfice per-
sonnel,

Ir 1t could be established what premium volume is
written by each of the groupings above, and thelr respective
commission rates, a welghted average may be derived to compare
with the 7.58 percent factor obtained from the statistical
results. At the same time 1t would be necessary to deter-
mine what percentage of the total automoblile insurance written
cong8ists of private passenger automobile insurance. The
Nova Scotia Report found that 25;7 percent of the total re-
presented private passenger, 28.3 percent of the total was
cehmereial, and the remaining 46 percent talling into four-
teen other classiflcations for Nova Scotlia experience in
1955.12 However for Ontario the private passenger lnsurance
accounted for 45 percent of the total in 1953, 67 percent in
1954, and 72 percent of the totel in 1955.13 Unfortunately
no Canada-wide statlistics were avallable then, on at the
present time.

Even though precise date is lacking, it 1s possible
to lllustrate the method that could be used in estimatihg
a hypoﬁhetical commlssion rate for total auﬁomobile insur-

ance written in order to compare the result with the 7.58

£'ZNO‘va Scotia R.C.A.I., Volume I, p. 30, footnote 15,
13Ibid., Volume II, Table XLII, p. 263.
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percent tactor. The following table shows the weighted aver-
age commission rate expected on private passenger automoblle

insurance written.
TABLE III

CALCULATION OF WEIGHTED AVERAGE
COMMISSION BATE

PERCENT OF COMMISSIONS

TOTAL PAID WEIGHTED
VOLUME . .. = (MAX,) . AVERAGE
(1) Canadlan Underwriters
Assoclation¥# 33 - 12.5 4.1
(11) Independent Insurance |
Conference* 23 15 , 3¢5
(111)Independent independents# - 36 14 5.0
(1v) Independent independents¥*# 18 6 _'1.1
13.7

. % writing through an independent agency structure
**vdirect writers . _ B

Source of datas (1) C U.A. Brief p. 1 and p. 34.
(1i) Transcript, R.C.A.I., Volume 31,
P. 3490 and p. 3521.
(1ii)derived
(1v) calculated from Appendix D, Table
II companies for volume written,
commission rate 1s that of Allstate.

The welghted average commission rate of 13,7 percent repre-
- sents the expected figure if all automobile insurance written

were private passenger only; However as 1s mentioned above,
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private passenger business represents only some fraction
of the total. Thus if we were to assume that 60 percent of
the tofal was pfivate passenger 1nsurance; then the expected
commission rate for this study would be 60 percent of 13.7
plus 40 percent of the welghted average of the remaining
types of automoblile coverage commissions.

Private passenger automoblle insurance carries the
highest commission rate in terms of percent; because the
average actual dollars per premium is lOW.14 For commerclal
and other classes of automobile 1nsurance, the commissions
as a pércent of total dollars per premium 1s lower because
of the higher value per premium written. Thus if the actual
volume of premiums written 1s relatively high tor classifica-
tions other than private passenger, the resulting average
commission rate would be expected to be considerably lower
than that presently utilized in establishing an expense
factor loading for the total industry experience, which 1s
what this study is attempting to do.

Lower commission rates are also paid on premiums
written under the assigned risk plan. For private passenger
it 1s 10 percent, whereas for commercial insurance it varies

between 5 and 7% percent lowerithan normal rates;15 However,

l4Transeript, R.C.A.I., Volume 18, p. 2178,

15Transcr1pt, R.C.A,I., Volume 18, pp. 2177-8.
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in 1964 the total volume written represented only one half
of one percent of all business written, this figure had

6 Thus at this time it did not affect the

doubled by'l965.1
average commlssion rate expected.

In addition to the foregoing comments; there is one
additional reason to accept the 7.58 percent figure as pro-
bably a reliable measure of the total commissions incurred.
Commission rates obtained in other lines of insurance were
within one per cent of those expected in 1ndustry.17 For

these reasons it i1s possible that the 7.58 percent factor

1s a reallstic weighted average commission rate.

'Néﬁiiibtii Qbﬁﬁiééibﬁsrihduiféd18

Net protit commissions may be considered a bonus on
top of net commissions incurred. Usually a contract exists
between an agent and an insurance company so that if an
agent remits good risks to the insurer, the insurer rewards

the agent by paying him a premium on top of the normal com-

161b1d., p. 2192.

17conversation with insurance agent, name witheld
on request.

18Appendix B, Table III. The Independent Insurance
Conference calls these 'contingent profit commissions'.
The maximum rate being 2 to 1 % of earned premiums. The
actual number of agreements of this nature 1s small and 1is
usually extended by a company who wishes to either increase
the market share, or penetrate a market not formerly engaged
in., Transcript B.C.A.I., Volume 31, pp. 3492~97.
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mission paid. The 1dea 1s to allow the agent to share in
the net profits for having selected good risks. This method
of additional remuneration applies only to the board-member
companies who use the independent agency system, but does
not apply to the 1ndependents.19'

The coefficient ot determination is largest for the
net premiums earned classliflcation which would be expected
slnce thls remuneration 1s based on earned premiums to a
large extent. The get regression coefficlent for automobile
Insurance is 0.13 percent, which 1s signiticant at the one

percent level, and the standard error equals 0.04 percent.

This expense should only apply to the board-member companies,

and not the various independents.

Tazes Incurrea®®

The taxeg incurred are provinclal taxes levlied on the
premiums wrltten by an lnsurance company.21 This particular
category of expenses does not include income taxes, but does
include property taxes and other minor miscellaneous tax

items that do not fall under the federal taxation authorities.

19Transcript, R.C.A.I., Volume 31, pp. 3492-97.
20Appendix B, Table IV.

21Prem1um taxes equél 2% of net premiums written tor
automobile insurance,
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The coeffilcient of determination is largest for the
net claims incurred at 0.9624; whereas for net premiums written
it is a little less at 0.9307. Since the taxes are collected
on the basis of net premiums written, and the actual differ-
ence between the determination coefficients is small, the
net regression coefficlent chosen was based on net premlums
written. Thus automobile prémium taxes account for 1.97
percent of net premlums written with a standard error of
0.07 percent, the regression coefticlent belng signiticant
at the one percent level.i.This figure is lower than expected
slnce premium taxes are a minimum ot 2.0 percent. However,
this year's taxes are based on last year's net premiums writ-
ten. The amount of automobile insurance net prémlums written
1ncreésed trom 338 to 407 million dollars trom 1963 to 1964,
This represents a 20 percent increase in dollar volume in
- one year. Thus by adding 20 percent to the 1,97 percent
~figure, the taxes incurred equal 2.4 percent of net pfeﬁiums
written for the previous year.22 For the purposes of this
. study the 2.4 percent figure will be used as it reflects the

current expense liability.

22'l‘he 2.4% figure agrees exactly with that quoted in

the Report of the Superintendent of Insurance 1964, Volume
I, p. xiv., o - S :
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\General Exgensés Ihcurred23

The general expenses lncurred category includes general
administrative expenses such as salaries, rent, various tees
for dittrerent reports, and other items of expense lncurred
while engaged in the lnsurance business.

' The coefficients of determination are about equal
for both net premiums written and net claims incurred, and
the cholce between the two is essentially arbitrary and willl
glive the same results in either case.24 The choice rfalls
on nét premiums written by convention and practical reasons
tor later comparison. The net regression coertricient equals
15.98 percent with a standard erroxr of only 0;69 percent,

and 1s sighifilcant at the one percent level.
Bad ertsz5

Bad debts expenses occur through non-payment of pre-
miums. For automoblle insurance the regression coefficient
was not brought into the final regression and is thus in~
significant; The reason for the negligible amount of bad
debts appearing in the corporate accounts 1is that all indepen-

dent agents submit the total premium written to the particular

23pppendix B, Table V.

2Hmnig result follows if one allows for volume dit-
terences between net premiums written and net claims incurred.

25Appendix B, Table VI.
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insurance company 1t wrote the pollicy tor, so that 1t the
account proves uncollectable, the agent suftfers the loss,
not the company. Bad debts will be 1n§urred however, by

companies that write under the direct agency system.

Total Expenges ;nCurred26

"The total expense item 1s the summation of all the
expense categories discussed so tar. The R? value is 0.9512
hence the equation has accounted for 95.12 percent 6f the total
varlance of the origlnal expense category 1n terms of net
premiﬁms written. The resultant regression coefficient is
27.70 percent of net premiums written, with a standard error
of 0.99 percent, which is significant at the one percent
level. This figure should not be compared directly with the
C.U.A. expense ratio, as the expense factors upon which the

respective figures are based are not directly comparable.

Comparison of}Stat;Stica; Hesults with

C;U,A;‘Expense Factor

In order ror the comparison between the two sets of
data to be valid, 1t is important to ensure that the_items
ot expense are based on the same classiflication of insurance.
It we ignore the net ad justment expenses lncurred category,

'8lnce 1t is reflected in the loss portion of the statistical

26 pppendlx B, Table VII.
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~agencles rate making formula, then the results obtalned trom
| the study indicate the following marginal costs as based on

net premiums written:

.Net Commissions INCUurredescececsscscsccccss 7.58 %

~ Net Profit Commisslons Incurredecescccens 0.09
TaXeS TNCUTTEUseseoeevasesoscsssoanaonsves 2.40
General Expenses INCUrre€lecececsscscecsese 15.98

In addition to the total shown above, 1f we add 2.5 percent
as an allowance for profit, then the total expense factor
equals 28.55 percent of net premlums written. Another way

- ot calculatihg the same total eipense factor is to recall
that tofal expenses 1ncurred'was calculated in Table VII.27
The marginal cost was tound to be equal to 27.?0.percent
of net premiums written. By subtracting the net aujustment
expenses 1ncurred25 of 2.12 percent and adding the 2.5 percent
allowance tor profit, the resultant expense tactor equals
28.51 percent.29 The confldence limits of this figure may
be obtained by taking the standard errors of both the total

expenses and the net adjustment expense which equals 1.15

27Appendix B.
28Bgged on net premiums written, Table I, Appendix B.

'29Includes the tax adjustment from 1.97% to 2.4% of net
premiums written.
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percent. Thus ninety three percent of the time we expect
to find that companlies wlll have expenses that are between
25.78 and 30.38 percent of net premiums written.

The expense tractor breakdown as published by the

C.U.A, statistical agency is as followss 30

Premium and other TaX€S.sessssecosesconsss 2.4 %
Commisslon to AgentS.ecececscessecccsosene 12.5
Insurance ASS0Clation FEeS.ceccsssacensse 0.6
Unallocated Clalms AdJustment Expense€.... 4.0
Administrative Expense (includihg 2.5 %
Profit)eececccccsccececsvsascsnsesescsasses 13.5

33.0

In order to compare the statistical results of this study with
the above table, insurance assoclation fees, unallocated
clalms, adjustment expenses and administrative expenses are
the equivalent of the general expenses lncurred plus the
2.5% allowance tor profit. The statistical results can be
used to lllustrate what the expense factor breakdown would

be it the commissions paid were 12.5%., It 1s only necessary
to add 4.92 percent to the net commissions lncurred and sub~
tract 4.92 from the general expenses lncurred. This result
follows from the observation that there is no advantage with
respect to total expenses as to whether a company is a8 direct

writer or use§ the agency system.31 The statistical results

30¢,U.A. Brief, p. 34.
317renscript R.C.A.I., Volume 20, pp. 2326,2329,2377.
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thus Just show what the total average lndustry expenses are
likely to be tor a particular firm with the contidence
1limits establishing bounds on the predictive value of the

" results.

Implicatlons:Qf-Studz—fbr

'Manégement Cohtrol

The manager ot an ingurance corporation may well
know the general industry average for the expense categories
listed and compare his company's results with those of the
étatlstical study. He may be above the allowed expense ratio
or-below and still not know where the inefflciencles arise.
The breakdown of the general expenses incurred however would
aliow a more detalled comparison of his company to the in-
dustry average, and thus concentrate his attention on those
areas ot expense by line ot insurance that appear to be the
trouble spots. Thus Tables VIII to XXXV 1llustrate the
measuring rods that the entrepreneur can use 1ﬁ employing
the principle ot management by exceptlon.32

As an example 1ln determining management remuneration
one can took at the industry average and compare this with
the profit position of the particular firm. Thus if claims
adjusters are mcre efficient‘and operating expenses are

down, an increased profit i1s likely to accrue to the company,

and salaries may be increased accordingly.

32Appendix B.



CHAPTER V
ECONOMIES OF SCALE

Economies of Scale in Automobile Insurence

The statistical results of the study can also be
utilized to determine whether or not there are significant
economies of scale involved in the writing of automobile
insurance. If there are significant economies.of scale,
they would most likely be reflected in the fixed expense
portion of the gross premium, and perhaps also in the allocated
claims costé. Thus if operations are such that one large
entity could administer the insurance volume more efticlently
or economically than a large number of smallerveﬁtities,

a natural monopoly would exist.

In order to determine whether there are economies,
diseconomies or no economies of scale, the underlying reason-
ing behind each possibility will be briefly examined. If the
marginal costs of a flrm are falling, economic theory tells
us'that there will be economies of scale present. Since
there are usually also some flxed costs involved, average
cost will fall as output (that is, volume of premiums written)
rises, as long as the fixed costs are not exceedingly large.
From the above it i1s apparent that the total cost curve

. will rise at a diminishing rate.2 And since the linear

lEconomies of scale may occur due to decreasing marginal
costs. A

2gee Figure 4.
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equations used in the study represent total cost, we would
expect this equation to be tangent to the curve at its highest
point, since thlis is where major economies would result.
Extrapolation of the straighf line to the Y - axls would

then indicate a large "a" value.

If, on the other hand, marginal costs lncrease as the
volume of premiums written is increased, then the total cost
curve will rise at an increasing rate;3 The straight line
equation produced by the multiple regression study drawn
tangent to this curve and extrapolated to the Y-axis would
indicate that diseconomies of scale were present through
a large negative "a" value.

The third alternative, that there are neither economies
nor diseconomles of scale present, assumes that marginal costs

are constant throughout the observed range.4

Average fixed

costs will fall, and it the total fixed costs are not large,

no economies of scale would be foundias reflected by a very

low "a" value tor the linear equatlon.5
It may be useful to recall briefly what is meént by

the standard error of estimate. For a simple rggression,

it is merely the square root of the sum of the squares of the

vertical deviations of Y divided by the number of observations.

The standard error of estimate is similar to the relation

the standard deviation of a frequency distribution bears

3gee Figure 5.
Hsee Figure 6.

5see Figure 7.
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to the arithmetic mean. Thus if the deviatlions are normally
distributed, sixty-eight percent of the deviations will 1lie
within a distance of one standard error of estimate from
the line. For a multiple regression situation, if the addi-
tional independent variables contribute any information about
the dependent variable, the standard error of estimate com-
puted from the multiple fegression equation will be smaller
than that obtalned from the simple regression equation.

The statistical results as retlected in Tebles I to
VII in Appendix B, indlcate that there are no economies
of scale for the lines of insurance for which statistically
slgnificant regression coetficlents are listed. The fore-
going conclusion is based on the fact that the standard
error ot estimate for the linear eéuation i1s signiticantly
larger than the constant value "a", This same observation
held tor each operation performéd during the stepwise re-
gression. It may at thlis point be objected that the economies
in one line of insurance may be oftset by the diseconomles
of another, while a third may héve constant marginal costs,
but a'high fixed cost. However, the stepwlse regression
computer printout shows the same results as in Tables I
to VII as each independent variable 1s brought into the equa-
tion.

Thus the standard error of estimate really represents

a contldence interval, such that if we draw two parallel
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lines one standard error of estimate away from our calculated
strgight line, we Would expect any 6ne firm writing a parti-
culér volume of a line‘of 1nsurance to have a qbrresponding
expense factor as read from the Y - axls sixty elght out
of a hurdred time‘s.6 If we take two standard errors of esti-
mate, we expect that ninety-three times out of one hundred
that the departure of this 6bservation from the true value
will not be larger than the confidence interval just cal-
culatéd.

Returning biiefly to the concept that the standard
error of esﬁimate was signiticantly larger than the "a®
values calculated trom the particular regression equations,
the'following statemeﬁts 1nd1caté the lack of any economies
or diseconomies of scale. Since our confidence in the ab-
solute value of the constant 1ls determined largely by the
relative size of the standard error of estimate; and the.
standard error of estimate is from four to twenty times
. greater than the conétant for all expense categories, there
1s therefore no more reason to suspect that there is either
a consistent upward or downward blas of the standard error
of estimate in expressing confidence limits for "a" at the
Y - axis., Hence the only conclusion that appears tenable 1s

that. there are no major economies or diseconomies of scale.

bThis applies to a company writing one line of insur-
ance, however, an extension into n dimensions is possible
by the use of algebra.
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It is ilmportant to realize that the foregoing con-

cluélon shows the long run situation. Thus the equations
that describe the relationship between total expenses and
premium volume plcture a firm on the long run marginal cost
curve, It is recognized that a particular firm may at some
time not be on the long run marginal cost curve, A new fifm
entering into the business wlll incur costé in 1ts early
years, that could exceed the industry average. For instance,
in order for a flfm to break into the market and obtain &
large enough share, it may have to otfter commission rates
far above the industry 'norm'.5 Even existing firms may
tind themselves temporarily incurring costs that are higher
than expected. This may occur when mechanization of pro-
cedures could reduce the overhead expenses now incurred through
manual labour. Another area where economies or dlseconomiles
might occur is in 'tie-in' business. Certain lines of in~
surance are cheaper to underwrite and administrate if com-
bined, so that total costs would be much gréater if these
lines were written separately. Such a grouping 1s indicated
in this study for certain lines of insurance, but not for

automobile.6 This grouping appears to have significance for

5Transcr1pt, R.C.A.I., Volume 334 pp. 3846-47,

6Becall that some of the 1lnitlal independent variables
included in the study tabulated in Appendix A, Table II,
were aggregated in Table III, Appendix A,
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those insurance companies who Wwrite llnes ot insurance that
are included in the aggregations. The actual benefits derived
from writing these aggregated llnes of insurance as opposed
to writing each line separately is impossible to establish
from this study. However a company that writes only auto-
mobile insurance does not appear to be at a particular ad-
vantage or dlsadvantage in terms of such tie-in underwriting
with other lines of 1nsurance.7

The argument has been advanced that the use of auto-~
mation, specifically computerized operations, would result
in signiricant cost savings.8 This result would only occur
it computers came in only a few slzes and involved a high
capltal expenditure. However, the comblination of various
computer sizes and costs probably allow flexibility in deter-
mining whether mechanization would be cheaper at a particular
volume of business than manual labour. BRental of machlne
time on & part-time basis plus pooled arrangements also allow
. the use of more efticlent data processing at all levels of
operations regardless or the size of the corporation.9

One area which may yield significant economleg of
scale for a very large firm could result through horlzontal

integration, Automobile insurers could, for example, esta=

7Even if the lndustry were unaware or such cost savings
by tie-in underwriting, the statistlical results would have
shown a high correlation coefficlent between automobile
insurance and any other line of insurance. No such correla-
tion was found.

8Transcript RoC.A.I., Volume 33 pp. 3852-53.
9Ibid., Volume 48, pp. 5597, 5612.
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blish their own repalr shops for automobiles.10 & possible
.cost saving might occur through the elimination of at least
one claims adjuster from elther the repailr shop or trom the
company. Other areas tor cost savings may arise in terms
of further diversification in the future when the volume of
business written becomes large enough to support'the additional
facilities on an economical basis. In this respect it is
expected that these horizontal integration movements would
appear tirst in the United States where both volume and
market concentration are signlticantly higher thah in Canada.11

The results ot this study are based on Canada-wlde
expense experience and insurance volume, Thus the extent
to which economies of scale exist at the provincial level
1s a matter of argument, It appears that due to the fiexi-
bility in the methods employed:to market the prdduct that
no economies of scale would result 1ln these operatlons.l2
All data and information is easilly transported to a central
headquarter established anywhere in the country where normal
business concentrates. DMarket size and concentration may
be a limiting factor when writing on a provincial basis,
so that the market 1s only large enough to support the opera-

tion of one insurer, It a second insurer entered, both would

101p1d., Volume 33, pp. 2850-51
111b1a., Volume 7, pp. 776~-793 Volume 46; pp. 5613,

121b1d., Volume 16, pp. 1983-84; Volume 48, p. 55973
Volume 56, p. 6587.
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iIncur a higher expense ratio. Thus a case tor a reglonal
monopoly regulated by the province to insure appropriate
rates may be made. In general, however, if a market 1s not
large, chances of claims wlll be reduced accordingly and
clalm expenses relatively low. Thus 1t 1s not expected that
any economleg of scale exlist at the provinclal level,

Thws, the conclusion that there are no economies of
scale follows from the lack of indivisibilitles of scale,
with no majd; outlays required to Qperaté an insurance busi-
ness other than the minimum required to obtain a large enough
”and diversitied experience so that one bad loss will not
bankrupt thé corporation.13 Althbﬁgh some rirms will reach
a size where mechanlzatlon of procedures becomes feasible,
this 1s neither a handicap to small operations nor an ad-
vantage to large ones.14 In the above aiscusslon, it must
be remembered that thls 1s the long run situation that the
study measures, so that 1t is possible tor any one tirm to

temporarily have rising or falling marginal costs.

Comparison of American‘Expense Ratios
" with the Canadian Statisti¢al

Resﬁlts

The remainder of this chapter will be devoted to a

substantiation of the conclusion based upon Canadlan data

13Trenscript R.C.A.I. Volume 48, pp. 5594-96.
¥1b1d., p. 5597.
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that there are no economies of scale in the operation of
automobile insurance. A comparison of the Amerlcan auto-
moblle expense racfors with the Canadlan counterparts suggests
that the American commission rates are double those ot Canada,
while their general expense factor 1s signirfricantly lower,

The argument has been proposed that the explanation resides
in the economies ot scale of the American experience. The
argument suggests that because the volume written by American
companies 1s so iarge, economies in automation must be re-
tlected in lower total expense ratios tror the very large
firms'15 _ |

The following table illustrates the comparison between

Canadlian expense ratlos and American expense ratios.
TABLE IV

COMPARISON OF CANADIAN AND U.S.A.
EXPENSE BATIOS

U S. STOOK Companies'f“ ’
Fire,

Expense Item Canadlan B.I. P.D. Other Theft
' All Coverage LiabllityLiability &
Compre-
_ _ L _ o henslve
Taxes (W) | .0197 .033  .031 .127 .128
Commissions (W) .0758 «150 .156 .183 177

Other Acquisitions(E) .0013 <049 051 048 .051

General Expenses (E) .1228 +059 +063 .058 061

Source of U. S. Data* 1965 Loss and Expense Batios, NeW‘YorK

Insurance Department.

15Ibid., Volume 16, pp. 1983-84.
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The above expense ratios should only be used to com-
pare relative magnitudes since the American valués are supplied
through standard allocation procedures, and may not retlect
actual experience if the same statistiecal procedures outlined
in Chapter III were used. The reader should be aware of this
shortcoming. However, it is felt that the conclusions will
not be-affected. The data contalned in the above table shows
the expense ratios for bodily injury liability; property
damage 1liability; othei coverage; and fire, theft, and compre-
hensive tror the U.S, 8tock companies, which are roughly com-
parable to the majority or cofporations writing automobile
insurance in Canada. The expense items listed include taxes
and commission expense ratlos as a percent of net premiums
written (W) and other acqulslitions and general expenses as
a percent of net premlums earned (E). The Canadlian figures
are drawn from Tables II, III, IV and V, where net profit -
commissions are roughly the equivalent of other acquisitions.16

Ignoring the dirferent tax effects, 1t ls seen that
the four categories of coverage listed in the American ratlos
can now be compared with the Canadlan ratios. Although total
expense ratios are roughly simllar, the disparity appears
in commisslons paid to the American agents as compared with
the Canadian counterpart. The latter obtalning approximately

halt o1 the former in commissions. Even if we allow that

16Appendlx B.
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some of the other acqulsitlon costs included in the American
experience 1s probably reflected in the Canadian general
expense ratio, stlll the results show that the general expense
ratio for the Canadlan corporations is about double that of
thelr American counterpart.

The conclusion reached 1s that the Canadian companies
are less efflclent in the administration or automobile in-
surance in Canada. There 1s of course the possibility that
there are economles of scale involved in writling automobile
'Vinsurance‘in the United States because of the tremendous
volume written. To test this latter hypothesis, a simple
regression study was desligned to test the possibility of the
inverse relationship between slze of automobile insurance
premiums earned and the expense ratlios incurred. The results
are found in Appendix C, Table I to IV,

For each class of insurance, bodily injury liability,
property damage iiability, collislon and fire, thert and
cqmprehensivé, net premiums earned was'designated the 'de-
pendent vériable', retlecting the absolute slze‘of the firm.
Within each class the 'independent variable' was in turn:
general expenses, other acquisitions, the sum of these two,
end the sum of the two plus commissions and brokerage.

The résults for all of the simple regressions calculated
from 125 stock companies based on countrywlde experience

indicated that there were no major economies or diseconomies

ot scale present. In every lnstance the standard error or
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estimate Wasvfrom twenty to one hundred percent larger than
the corrésponding value tor the constant. Further proof
that there was little or no relationship between the vari-
ables measured 1s indicated by the F - ratlios calculated
tor each simple regression. None of the "b" values were
significantly different from zero at the tive percent level
ot confidence,

A word of caution is necessary with respect to inter-~
pretation of the data contained in Tables I to IV of Appendix
C. If an absolute interpretation of the simple equation
Y =a+ in i1s required, then all the figures of the columns
headed by the "standard error" and the "constant" should be
multiplied by one thousand, and the figures under the column
headed by'”regression coefticient" divided by one hundred.
These changes do.not aftect the conclusions reached and were
only recorded in this manner to facilitate easier coding
tor the computer. Recall also that none of the regression
coefficients were signiticant at the five percent leveél;
hence, the equations represented are not of predictive value
at a level of confldence high enough to warrant further

- attention.
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Sumnary

Two separate studies have been used to determine
whether any economies of scale are present in writing auto-
mobile insurance. Nelther the Canadian data nor the American
data suggests that any economic advantage would be derived
from placing all the automobile insurance business in the
handé of a single corporation. This does not mean that certain
soclal benefits would not accrue to soclety, it only answers
the question that if the insurance was placed with a single
carrier, no reduction in the total expenditures of both ad-
ministrative and allocated clalms costs would result. Thus
barring non-economic terms of reference, the present mix
of many independent insurance companlies 1s as expensive

as a single large operation.



CHAPTER VI
SUMMARY AND CONCLUSIONS

In chapter 1I the appropriateness of applylng the
trend tactor to both the loss cost and expense factor in
developing new rates was questioned. The successlive reduc-
tions in the expense tactor loading as a percent of gross
premiums‘meant either that expenses did not vary directly
with the size of premium or it was already too large and
any furthér increase would be difficult to Justify. The
reductions were probably as much a result of an lntuitive
teeling by the rating agency that the expense factor may have
been too high, as much as competitive pressures by the in-~
dependents, even though the latter depended heavily tor their
rate making procedures on the rating agency of the C,U,A.

The results of Chapters IV and V indlicated that the
general equation used in estimating the expense loading
tactor was linear., Thus the marginal costs of writing in-
surance are constant, and wlll also represent a constant
factor of.gross premiums. .This result, although obtained
from a single year's data, does represent the underlying
relationship between the expense factor and gross premlums,
Hence the trend tactor can be applied to both the loss cost
and expensge component of groés premium, provided the current
expense loading 1s valid. This 1s not to say that the ex-

pense factor ot 28 percent developed from the 1964 data
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should remain at that level forever. 1If at any time changes
occur in some of the baslc cost expense relationships such
as increased cost of statlonery or unionization of clerical
help, these allowances must be made in subsequent rate making"
decisions as 1t applies to the expense tactor.

Comparison ot the expense factor loading used by the
C.U.A, statistical agency and that derived from thls study
using 1964 data illustrates that the decrease 1n the expense
factor trom 37 to 33 was in eftect justitied, and that a further
reduction to 30 percent could be'achieved. Hence a 70/30
loss-cost ratio would not appear to provide undue hardshlips
for companlies engaged in automobile insurance, The actual
breakdown of the expenses depends to a large extent on the
commlission remuneration structure employed, which basically
represents the different methods of marketing the product.
The study lndicated what the ilndustry average commission was,
and how to ad just the general expense tactor to allow for
difrerent rates of commission., Knowing what the expense'
factor 1s has the added benefit of beilng able to determine
how any one particular firm comﬁares with the rest of the
industry.

The conclusions reached in Chapter V indicated that
there wéré no significant economlies of scale present in

writing any line of insurance, in particular automobile in-
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Thus the implication 1s that no one carrier would

be able to achieve a lower overall expense factor because

of the structure of technology required.

bilities of scale, no large input factors of a scarce nature

required.

Thus the expense factors can be used as standards

to determine whether the tirm 1s on the long run marginal

cost curve.

optimum point of efficlency and

as opposed to capital intensity.

Hence management will be able to determine the

scale o manpower lnputs

In order to tacilitate future expense factor loading

calculations as a percent of gross premiums, the submission

of industry expense and premium
punch cards so that they maey be

of the data, as 1s now requirea

data should be on standard
used for both the publishing

tor the annual reports, and

also allow the calculation of up to date marginal expenses

for all lines of insurance, and
Once the computer programme has
that results wlll be obtalnable

In addition to the study
in this thesis, it would appear
data were subjected to the same

whether there 1s any difference

not Just automobile insurance.
been written, the information
annually at very little cost.
of the Canadian data presented
frultful if the American

type ot analysis to determine

in experience or whether

1t substantiates the data presented here with respect to

expense factor loading.

A crude comparison was presented in

Chapter V3 however, a detalled comparison would require further

There are no indivisi-
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refinements.

In this study the data utilized covered only the
period of the one year 1964 hence the allowance for underlying
changes over time with respect to thevexpense factor 1n the
past may provide additional intformation to base future rate
making decisions on. In this'sense the study‘may be 1limited
in its usefulness to-provide predictive information for the
future as productivity 1ncfeases may accure to the industry
over time. The extent to which the foregoing comments in-
fluence the validity of the conclusions is at this tlme not
telt to be éevere as the difference between the statistical
results ot this study and the present expense factor loading
are significantly different from each other as shown by the
level of sighificance and confidence limlits presented in
Chapter IV, |

This thesis has mainly been concerned with evaluating
the adequacy of the expense tactor used by the C,U.A., in
devéloplng automobile insurance premiums. Through analysis
or industry-wide data, an industry average expense loading
of approximately 28 to 30 percent was found to be adequate
to write automobile insurance business. Although such an
expense 1oad1né would be adequate for the industry in aggregate,
1# may not reflect accurately the expense experience of in-
dividual companies. Thus for some the expense loading would

be adequate, while for others they might be wholly inadequate.



72
These differences could arise out of marketing procedures
employed, breadth of market engaged in, and length of time
the company had been in the business. In addition to the
short-coming of this industry average approach 1s the continued
problem of deciding at which point gradation of expense tactors
is Warrented.1 Af present studles have indicated that a
f'ixed expense percentage as opposed to a fixed dollar amount
of premiums written is appropriate for risks up to $1,000.
Since automobile premiums for private passenger business
is nowhere near this at present, the percent loading or varia-
tion appears appropriate.

| It may thus be felt that instead of producing a com-

prehensive loss-cost formula tor developing rates, expenses
be determined by each company seperately. Thus expected losses
could be developed according to the individual company 's
eiperieﬁce, and the expense.factor would be wholly determined
by'compefitive faetors existing at any time in the industry.
This latter meﬁhod allows individual corporate Judgment to
Zexist, perhaps even at the branch level of large integrated
corporations, to meet the current and local conditions existing
in the market. The resulting competltion Would.probably

increase the efficiency of the industry as a whole, and

1This comment, and those that follow is deve10ped in
the Commonwealth of Virginnia Report of Actvaries by Woodward
and Fondiller, Inc., August 1966, pp. 8,10,13,14, 6,19,27,
' 28,51-55; Appendix pp. 3 9,19,20, 22 26, ‘
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place an added premium on'expense reducing innovations.
This latter method thus would probably be more equitable to
all companles writing automoblle insurance since they would
not be restricted by a perhaps artificial expensé formula.

In conclusion then it may be stated with confidence
that it the formula approach to rate making was continued,
the loss-cost ratio could be reduced to 70/30 thus decreasing
the expense 1oading factor another thfee per cent from its
1966 level. It is also felt that no reduction in total
expenses incurred could be etftected by.letting a single
carrier or agency operate automobile insurance in Cansda.

If the automoblile insurance business 1s to be taken over by
public administration, the reasons willl be other than a

reduction in operating expenses.
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TABLE I
DEPENDENT VARIABLES ( - EXPENSE CATEGORIES)
Net adjJustment expenses incurred
Net commissions incurred
Net profit commissions incurred
Taxes incurred (other than on income and real estate)
General expenses incurred
Bad debts
Salaries
Agents' allowances
Gontributions to staff pensions and insurance plans
Unemployment and other socigl insurance contributions
Directors' fees
Auditors'! fees
Management remuneration
Advertising
Books and perliodicals

Bureau and Assoclation dues

7.
17 ZEf Yy
i=1

Charitable'donations

Inspections and Surveys

Insurance other than insurance on real estate
Legal expense

Maps and plans

Medical examiners!'! fees

Mercantlile agencles'! reports



DEPENDENT VARIABLES ( - EXPENSE CATEGORIES)
Office furniture and equipment

Postage, telegrams, telephones and express
Printing and statlonery

Rents |

" Statistical bureau expenses

Travelling expenses

Other

Expense allowance assumed (+)
Expense'allowance ceded (=)
Expense allowance to company

Miscellaneous expense (1.e. those not covered above)

78
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TABLE Il
INDEPENDENT VARIABLES ( - CLASS OF INSURANCE)

Fire

Personal Property
Real Property

Inland Transportation
Theft .

Boller - boller
Boiier - machinery

Plate glass

Credit

Guarantee - fidelity

Guarantee - surety

Liability - public liability
Liabllity - employers' liabllity

Personal accldent and sickness - Group

'~ Personal accident and sickness - Individual -

cancellable

Personal accident and sickness - Individual -
non-cancellable

Automobile - liability
Automobile -~ other

Alrcraft - liability

Alrcraft -~ other

20
Miscellaneous category = (Total insurance - > Xi)

i=1



TABLE III

NEW CLASS CLASS OF INSUBANCE

Fire; Personal Property; Theft;
Plate Glass; Publlic liability.

Boller - boiler; Boller - machinery
RBeal property

Inland Transportation

Credit

Guarantee-fidelity;
Guarantee-surety

Employers-liability

Personal Accldent/slckness - group
Personal Accident/sickness -
individual Cancellable; Non-
cancellable

Auto - liability: Auto -~ other

Alrcraft - 1liability;
Alrecraft - other

Miscellaneous

80

ORIGINAL INDEPEN-
DENT VARIABLES

X1+Xo+X 54-'X8+X1 2
x6+X7



APPENDIX B



NET ADJUSTMENT EXPENSES INCURRED

LINE OF INSURANCE

Fire; Theft;
Plate glass;

Boiler-boilers
Boiler-machinery

BReal property

Inland transportation

‘Credit

Guarantee~fidelity
Guarantee-surety

Employers'-liabllity

Personal Accident/sickness
-group

Personal Accident/sickness
Indivldual-cancellable
~non~cancelliable

Automobile—iiabillty
-other

Alrcraft-liabllity
-other

‘Mlscellaneous

note:

RZ
a

SY

TABLE I

NPW

Personal Property; 0.0363%°
Public liability

(0.0028)

0.0378°
(0.0153)

0.0101°°
(0.0032)

0.0212°°
(0.0016)

0.7709
13.4407
52.7151

* Denotes slgnifigant at 5% level

ee Denotes signifigant at 1% level

exfs

sion coefficient

NPE

0.0309°°
(0.0029)

-0.0117°°
(0.0020)

0.0384°
(0.0172)

0.0110°°

(0.0033)

0.0269°°
(0.0018)

0.7455
13.2317
52.4602

REGRESSION COEFFICIENT

NCI

0.0736°°
(0.0047)

1.1101°°
(0.3020)

0.,0807°°
(0.0301)

0.0156°*
(0.0036)

0.0326°"
(0.0019)

-0.0937°*
(0.0456)

0.8237
9.0353
46,4012

resgs in brackets represent standard error of re=-



NET COMMISSIONS INCURRED
LINE OF INSURANCE

Fire; Thett; Personal Property;
Plate glass; Public liability

Boller-boilers
Boller-machinery

Real Property

Inland transportation

Credit

éuarantee-fidellty

Guarantee-surety

Employers'~liabillty

Personal Accldent/sickness

-group '

Personal Accldent/slckness

Individual=-cancellable
-non~cancellable

Automobile-~liability
-other

Alrcraft-liabllity
-other

Miscellaneous

.32
a

SY

TABLE Il

83

REGRESSION COEFFICIENT

NPW

o. 3272..
(0.0120)

0.1695¢°*

(0.0633)

0.2858°°
(0.0643)

0.0647e®
(0.0147)

0.1745°%°
(0.0133)

0.0758°°
(0.0066)

0.8975
5.4487
221,9650

®* Denotes signifigant at 5% level

*e Denotes signifigant at 1% level

note:
coefficient

NPE

0.2761°*

0.2841°°
(0.0532)

0.1884°°
(0.0493)

0.3153°®
(0.0924)

0.1852¢
(0.08006)

0.0603°°®
(0.0183)

0.2063°°
(0.,0247)

0.1057°°
(0.0094)

o .4249 LY )
(0.14473)

0.1799%¢
(0.0281)

0.8224
14,9955
27741401

NCI

0.5579¢% ¢

0.4760°
(03’2298)

(%.2488)

-3.9432°
(1.5861)

0.5814 %
(0.1655)

0.0894°°
(0.0202)

0.3116°°
0.0257

0.1464*°
(0.0102)

0.8774
-0.3303
243,5902

figures 1n brackets represent standard errdr of regression
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TABLE III
NET PROFIT COMMISSIONS INCURRED

LINE OF INSURANCE REGRESSION CCEFFICIENT

NPW NPE NCI
Fire; Theft; Personal Property; 0.0070°¢ 0.0085% 0.0116°*
Plate glass; Public liabililty (0.0007) (0.00006) (0.0012)
Boiler-boiler; -0.0059°*
Boiler-machinery (0.0023)
Real Property
Inland Transportation
Creditv
Guarantee-fidelity -0.0179 ¢
Guarantee-surety (0.0076)
Employers-liability 0.0285¢ 0.0492°%
(0.0130) (0.0157)
Personal Accldent/silckness 0.0016° 0.0020°° 0.0019*
-group (0.0007) (0.0007) (0.0009)
Personal Accident/sickness
Indivldual-cancellable
-non-cancellable '
Automobile-liability 0.0009°® 0.0013°* 0.0025°°
-other (0.0003) (0.0004) (0.0005)
Alrcraft-liability 0.0344°°
-other (0.0116)
Miscellaneous '0.0010°°
| (0.0002)
R® 0. 5358 0.+5896 0. 5549
a 0.5115  =0.2821  =0.0274
SY 11.7378 10.9016 11,5332

¢ Denotes signifigant at 5% level

seDenotes signifigant at 1% level

note: figures in brackets represent standard error of

coefficient

regression



TAXES INCURRED

LINE OF INSUEANCE

Fire; Theft; Personal Property
Plate glass; Public liabillity

Boller~-bolilers;
Boiler-machinery

- Real Property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers-liability

Personal Accident/sickness

-group

Personal Accident/sickness
Individual-cancellable
-non-cancellable

Automobile-l1liability

Alrcraft-liability

-other

-other

Miscellaneous

Note:

Rz

a

SY

TABLE IV
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REGRESSION COEFFICIENT

NPW

0.0278"*
(0.0013)

0.0276°*
(0.0071)

0.0357°*
(0.0072)

0.0224°°

| (0.0017)

0.0225°*
(0.0015).

0.0197°¢
(0.0007)

0.9307
3+ 3349
25.0103

¢ Denotes signifigant at 5% level

e sDenotes signifigant at 1% level

NPE

0.0224°°
(0.0016)

0.0184°
(0.0072)

0.0267°°
(0.0062)

0.0276°*
(0.0040)

0.0326¢e
(0.0092)

0.0195°
(0.0080)

0.0207°*°
(0.0018)

0.0224°%°
(0.0025)

0.0257°°
(0.0009)

0.0222°*
(0.0021)

0.9037
3.0207
27.8748

NCI

0.04606°°
(0.0019)

0.0877%°
(0.0174)

0.0638*"*
(0.0126)

0.0286"°
(0.0015)

0.0427%¢
(0.0019)

0.0333°*
(0.0008)

0.0796°**
(0.0283)

0.9624
1.8013
18.4554

figures in brackets represent standard error of regression

~coefficlent



GENERAL EXPENSES INCURRED
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liability

Boiler-boiler;
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee~fidellty

Guarantee-surety

Employers'-liabllity

Personal Accident/sickness

-group

Personal Accident/sickness

Individual-cancellaeble
-non-cancellable

Automoblle-liability
' -other

Alrcraft-liability
-other

Miscellaneous

Rz

a

SY

TABLE V

REGRESSION COEFFICIENT

NPW

(0.0139)

0.44065%¢
(0.0665)

0.1405°*
(0.0676)

0.9868°%°
(0.2608)

0.0945°*
(0.0153)

0.2083°*°
(0.0139)

0.1598°*
(0.0069)

0.8824
29.0285
231.8124

* Denotes slgnifigant at 5% level

*eDenotes signifigant at 1% level

NPE

0.1031°°
(0.0169)

0.3765°%¢
(0.0802)

0.3382°°*
(0.0689)

0.1210°°
(0.0443)

0.7316°%*
(0.0892)

0.0874°%®
(0.0205)

0.2067°**
(0.0277)

0.1998°*
(0.0105)

0.1526°°
(0.0236)

0.7865
26.8998

311.0489

NCI

o R 2323.0
(0.0228)

1.54340¢
(0.2076)

1.3393%
(0.3099)

0.1198¢%°
(0.0190)

0.3770°%°
(0.0241)

0.2470°
(0.0094)

0.8846
20.8148
229, 2430

note: figures in brackets represent standard error of regression

coefficient



BAD DEBTS
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liabililty

Boiler~boiler;
Boiler-machinery

Real property
Inland transportation
Credit

Guarantee~fidelity
Guarantee-surety

Employers-liability

Personal Accident/sickness
~-group

Personal Aécident/slckness
Individuval-cancellable
~-non-cancellable

Automobile-1liability
<other

Alrcraft-liability
-other

Miscellaneous
R2
a

SY

TABLE VI |
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REGRESSION COEFFICIENT

. NPW

0.0057°°
(0.0008)

0.0078°*
(0.0026)

0.0014°°
(0.0002)

0.3521
2.7997

* Denotes signifigant at 5% level

eeDenotes signifigant at 1% level

NPE NC1

0.0006"
(0.0003)

0.2625°*  Q.0146°°
(0.0299) (0.0041)

0.0023°°

(0.0003) .
0.2037 0.2109
=1.8049 0.2140
113.2628 3.0897

note: flgures in brackets represent standard error of regression

coetficlent



TOTAL EXPENSES INCURRED
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liability

Boiler-boiler;
Boiler-machinery

Real Property

Inland transportation

Credit

Guarantee-fidelity

Guarantee=surety

Employers'-lliabllity

Personal Accldent/sickness

-group

Personal Accident/sickness

Individual-cancellable
-non-cancellable

Automobile-liability
-other

Alrcraft-1labllity
~other

. Miscellaneous

BZ

a

SY

TABLE VII
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REGRESSION COEFFICIENT

NPW

0 o'5032..
(0.0200)

0.6194°**
(0.0953)

0.4926%*
(0.0969)

1.5630 **

(0v3736)
0.1925%%

(0.0220)
0.4050%

(0.0199)

0.2770°°
(0.0099)

0.9512
55.7181

332.1161

¢ Denotes signifigant at 5% level
seDenotes signitrigant at 1% level

NPE

0.43400¢
(0.0295)

0.4187°*
(0.1356)

0.6211%"
(0.1166)

0.2475%
(0.0750)

0.« 55439
(0.1728)

1.2032°*
(0+1508)

0.1865**
(0.0347)

0.4396°*
(0.0469)

0.3590°°
(0.0179)

0.3090°°

- (0.0399)

0.8698
63.6666
52549969

NCI

0.9011°*
(0.0369)

2.0805%*
(0.3252)

6.3204 **
(2.3431)

0.6012%¢
(0.2368)

1.9657°¢
(0.4732)

0.2530°**
(0.0286)

0.7335°**
(0.0363)

0.4596°*
(0.0142)

0.9477
30.2802

344, 4802

note: figures in brackets represent standard error of regression

coefficlent



SALABRIES
LINE OF INSURANCE

Fire; Therfts; Personal Property;
Plate glass; Public liability

Boiler-boller;
Boiler-machinery

Real property

Inland Trensportation

Credit

Guarantee-fidellity

Guarantee-surety

Employers-liablliity

Personal Accident/sickness

-group

Personal Accldent/sickness

Individual-cancellable
=non-cancellable

Automobile-liability
-other

Alrcraft-l1iability
-other -

Miscellaneous

R2

a

SY

TABLE VIII

89

REGRESSION COEFFICIENT

NPW

0 v 074‘9..
(0.0124)

0.2925°%°
(0.0423)

-0 01061
(0«8413)

0.0328
(0.1857)

0.4601
(0.2u467)

0.0685
(0.0430)

0.7536°*

 (0.1688)

0.0612%¢
(0.0097)

0.0955°*
(0.0088)

0.0840°°®
(0.0047)

~0.0693
(0.1287)

0.0408
(0.1277)

0.858
0.238
146.943

*» Denotes signifigant at 5% level

seDenotes slgnifigant at 1% level

NPE

0.0838°**
(0.,0108)

0(2945.0
(0.0370)

-0.9913
(0.6686)

0.0575
(0.1619)

0.3512
(0.2007)

(0.0425)

0.6216°**
(0.1508)

0.0579°**
(010086)

0.1007°°

_(0,0079)

0.1023°°
(0.0045)

(0.1141)

0.0576
(0.1189)

0.891

128.315

NCI

0.1505°°¢
(0.0197)

1.0233°**
(0.1412)

1.2780
(1.0256)

-0.4752°
(0.1984)

1.3543
(0.9749)

-0. 0576
(0.1038)

0.5941°%°
(0.2083)

0.0779°*°
(0.0124)

0.1718°*
(0.0157)

0.1321°°
(0.0063)

0.0117
(0.1532)

0.1730
(0.2342)

0.853
-4.49 65

149.414

note: figures in brackets represent standard error of regression

coefficlent



AGENTS' ALLOWANCES
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liability

Boiler-bollers;
Boller-machinery

Real property

Inland Transportation

Credit

Guarantee~fidellty

Guarantee-surety

Employers-liability

Personal Accldent/sickness

-group

Personal Accildent/sickness

Individual-cancellable
=non-cancellable

Automobile-1liablility
~-other

Alrcraft~-liability
-other

Miscellaneous

R2
a

sy

TABLE IX

90

REGRESSION COEFFICIENT

NPW

0.0009
(0.0013)

(0.0046)
(0.0914)

-000107
(0.0202)

~0.+0057
(0.0268)

-0.0013
(0.0047)
=0.0250
(0.0183)

-0o0001
(0.0011)

0.0087°*
(0.0010)

0.0008
0.0005

(0.0140)

'_0 00013

(0.0139)
0.258
0.506

15,972

® Denotes signifigant at 5% level

ee Denotes signifigant at 1% level

NPE

0.0011

(0.0046)

-0.0520

—000178
(0.0200)

-0.0057
(0.0248)

-0.0018
(0.0053)

-0.0286
(0.,0187)

"0 .000‘4’

(0.0011)
0.0091°®

(0.0010)

0.0011
(0.0006)

"'0 0008""
0.0141

-0.0023
(0.0147)

0.266
0.271
15,885

NCI

(0.0020)

0.0000
(0.0146)

(0.1060)

—0.0110
(0.0205)

-0.0886
(0.1008)

-0 00050
(0.0107)

-0.0217
(0.0215)

—0-. 0011

(0.0013)
0.0172°°

(0.0016)

0.0017°*
(0.0007)

=0.011Y
(0.0158)

-0.0067
(0.0242)

0.3006
0.423

15, iisty

note: flgures 1ln brackets represent standard error of regression

coefficient



TABLE X

CONTRIBUTIONS TO PENSION AND INSURANCE PLANS

LINE OF INSURANCE

91

BEGRESSION COEFFICIENT

NPW

Fire; Theft; Personal Propertys -0.0019

Plate glass; Public liabllity

Boller-boliler;
Boiler-machinery

Real property

Inland Transportation

Credlt

Guarentee~fidelity

Guarantee-surety

Employers*-1iability

Personal Accldent/sickness

-group

Personal Accldent/sickmess

Individual-cancellable
-non~-cancellable

Automoblile-liability
-other

Alrcraft-1iabllity
-~other

Miscellaneous

B2

a

SY

(0.0014)

0.0277°°
(0.0049)

-000°b5
(0.0983)

=0. 0032
(0.0217)

0.0688*
(0.0288)

0.0187°°
(0.0050)

0.0469°
(0.0197)

0.0027
(0.0011)

0.0057°
(0.0010)

0.0063°°
(0.0005)

-0.0250
(0.0150)

0.0521°¢
(0.0149)

0.590
0.235

* Denotes signifigant at 5% level
eeDenotes signifigant at 1% level

NPE

_000021
(0.0014)

0.0282°°
(0.0048)

=-0.0477
(0.0865)

=0 0053
(0.0209)

0.0568°
(0.0260)

0.0195%®
(0.0055)

0.0390
(0.0195)

.0.0024

(0.0011)
0.0061°

(0.0010)

0.0076%°

(0.00006)

-0.0250
(0.0148)

0.0572°%*
(0.0154)

0.617
-0.369
16.596

NCI

-0.0033
(0.0021)

0.0798°°
(0.0147)

-0.1450
(0.1067)

0.0142
(0.0206)

0.4195°°
(0.1014)

0.04u49°¢
(0.0108)

0.1036°°
(0.0217)

0.0032
(0.0013)

0.0105°
(0.0016)

0.0088°°
(0.0007)

-0.,0349°¢
(0.0159)

0.0669°°
(0.0244)

0.664
0.782
15,50

note: figures in brackets represent standard error of regression

- coefticient



UNEMPLOYMENT AND OTHER SOCIAL INSUBANCE CONTRIBUTIONS

LINE OF INSURANCE

Fire; Thett; Personal Propertys
Plate glass; Public liability

Boiler=boilers
Boiler~machlinery

Real property

Inland Transpoftat1on

Credit

Guarantee-fidellty

Guarantee-surety

Employers-liability

Personal Accident/sickness

=group

Personal Accident/sickness

Individual-cancellable
-non~cancellable

Automoblle=l1liablility
-other

Alrcraft-liability
-other

Miscellaneous

RZ

a

SY

TABLE XI

92

REGRESSION COEFFICIENT

NPW

0.0006"°*
(0.0001)

0.0010°
(0.0004)

0.0027
(0.0078)

-010001
(0.0017)

0.0041
(0.0023)

0.0003
(0.0004)

0.0039°
(0.0016)

0.0003°*°
(0.0001)

0.0009°**
(0.0001)

0.0008¢°
(0.0000)

-0.0015

(0.0012)

-0f0007
(0.0012)

0.827
‘01115
1,354

» Denotes signifigant at 5% level

eeDenotes signifigant at 1% level

NPE

0.0008°°
(0.0001)

0.0010°*
(0.0003)

-0.20067
(0.0060)

-010004
(0.0015)

0.0030
(0.0018)

0.0004
(0.0004)

0.0027
(0.0014)

0.0003°°
(0.0001)
0.0009°°
(0.0001) .

0.0009°°
(0.0000)

-0c0016
(0.0010)

-0t0006
(0.0011)

0.874
-0¢244
1.156

NCI

0.0014°%°
(0.0002)

0.0033°*
(0.0012)

0.0031
(0.0086)

—010042'
(0.0017)

0.0172
(0.0081)

-0.0007
(0.0009)

0.0046 *
(0.0017)

0.0004°*
(0.0001)

0.0016°°
(0.0001)

0(0012..
(0.0001)

-0.0018
(0.0013)

-000004
(0.0020)

0.853
1.248

note: figures in brackets represent standard error ot regression

coefficient



DIRECTORS' FEES
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glasss Public liablllty

Boiler-boller
Boiler-machinery

Real property

Inland Transportatlon

Credit

Guarantee-fidelity

Guarantee-surety

Employers-liability

Personal Accldent/sickness

~group

Personal Accident/slckness

Individual-cancellable -
-non-canceliable

Automobile-1liability
-0Qther

Ailrcraft-liability
-other

Mlscellaneous

B?
a

SY

TABLE XII

93

REGRESSION COEFFICIENT

NPW

0.0008°**
(0.0002)

0.0007
(0.0008)

0.0008
(0.0169)

-0.0108°"°
(0.0037)

0.001b
(0.0049)

0.0007

-O ] 0009

(0.0034)

-0.0005*
(0.0002)

0.0001
(0.0002)

0.0007°°
(0.0001)

~0.0035
(0.0026)

"'0 00050
(0.0026)

0.373
0.521
2,943

* Denotes slgnifigant at 5% level

~eeDenotes signifigant at 1% level

NPE

0.0008°*
(0.0002)

0.0007
(0.0008)

"'0 .-0 137
(0.0150)

-000099.'
(0.0036)

0.0009
(0.0045)

0.0012
(0.0010)

-0.0010
(0.0034)

“0'0005“
(0.0002)
0.0001
(0.0002)
0.0008°°

(0.0001)

-000033
(0.0026)

-0.0050
(0.0027)

0.400
0.425
2.878

NCI

0.0010°
(0.0004)

0.0025
(0.0027)

0.0110
(0.0198)

~0.0 130. .
(0.0038)

0.0124
(0.0189)

"OoOOlb
(0.0020)

0.0016
(0.0040)

-000006‘
(0.0002)

0.0002

(0.0003)

0.0012°%¢
(0.0001)

-0 -0021
(0.0030)

- =0.0091°

(0.0045)
0.396
0.468

note: figures in brackets represent standard error of regression

coefflclent



AUDITORBRS* FEES
LINE OF INSURANCE

Fire; Theftj; Personal Property;
Plate glass; Public liabllity

Boiler-boiler
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers'-liability

Personal Accident/sickness

-group

Personal Accident/slckness

Individual—cancellable
-non~-cancellable

Automobile~1iability
=~other

Alrcraft-1liability
=0other

Miscellaneous

G

a

SY

TABLE XIII

REGRESSION COEFFICIENT

NPW

0.0006°°
(0.0002)

0.0007
(0.0006)

0.0145
(0.0112)

-0.0031
(0.0025)

0.0008
(0.0033)

-0.0011
(0.0006)

-0.0009
(0.0023)

-0.0001

(0.0001)
0.0001

(0.0001)

0.0006°%*
(0.0001)

-0.0009
(0.0017)

-0.0042°%
(0.0017)

0.514
0.297
1,961

® Denotes signiflgant at 5% level

esDenotes signifigant at 1% level

NPE

0.0007°°*
(0.0002)

0.0007
(0.0006)

0.0151
(0.0102)

-0.0029
(0.0025)

0.0003
(0.0031)

-0.0009
(0..00086)

-0.0019
(0.0023)

-0.0001
(0.0001)
0.0001
(0.0001)

0.0007°¢
(0.0001)

""O .00 16
(0.0017)

-0.0051°*°
(0.0018)

0+514
1.961

94

NCI

0.0007°%*

0.0033
(0.0018)

0.0457°%¢
(0.0131)

=0.0059°
(0.0025)

0.0058
(0.0125)

-0.0045**
(0.0013)

0.0009
(0.0027)

=0.0000

(0.0002)
0.0002

(0.0002)

0.0010%*
(0.0001)

-000015
(0.0020)

~-0.0026
(0.0030)

0.536
0..249
1,915

notes figures in brackets represent standard error of regression

coefricient



MANAGEMENT REMUNERATION
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liabllity

Boiler-boiler
Boiler-machinery

Real Property

Inland Transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers-liability

Personal Acclident/sickness

=group

Personal Accildent/sickness

Individual-cancellable
=non-cancellable

Automoblle~liabillity
=other

Alrcraft-liability
=other

Miscellaneous

R2
a

SY

TABLE XIV

95

REGRESSION COEFFICIENT

NPW

0.0043
(0.0084)

-0.0032
(0.0288)

1.2970°
(0.5736)

-0.0052

(0.1266)

-0.0490

(0.1682)

-0,0229
(0.0293)

-0.0990
(0.1151)

(0.0066)

-0.0012
(0.0060)
0.0006
(0.0032)

(0.0877)

(0.0871)

0.035

18.997
100.173

¢ Denotes signitrigant at 5% level

seDenotes signifigant at 1% level

NPE

0.0021
(0.0084)

~0.0035
(0.0287)

1.5120°°
(0.5190)

0.0433
(0.1257)

"'0-050;-
(0.1558)

""0\. 024’8

-0.0825
(0.1171)

(0.0067)

-0.0011
(0.0061)

0.0012
(0.0035)

0.0173
(0.0886)

~-0,2153*
(0.0923)

0 .046
18.204

99,608

NCI

000198
(0.0128)

-0-0202
(0.0920)

~0+2399
(0.6681)

0.4503°*
(0.1292) .
~0.3636
(0.6351)

-0.071i
(0.0676)

-0.0880
(0.1357)

"0 00036
(0.0081)

~0.0019
(0.0103)

. -000012

(0.0041)

(0.0998)

~0.3696°
(0.1526)

0.089
17.600
97.332

note: figures in brackets represent standard error of regression

coeffielent



ADVERTISING
LINE OF INSURANCE

TABLE XV

96

REGRESSION COEFFICIENT

NPW

Fire; Theft; Personal Property; -0.0027

Plate glass; Public liability

Boiler-boiler
Boller-machlinery

. Real property

Inland Transportation

Credit

Guarantee-tidelity

- Guarantee-surety

Employers'-1iability

Personal Accident/slckness

-group

Personal Accident/sickness

Individusl-cancellable
~-non-cancellable

Automobile-l1liability
-other

Alrcraft-liabillty
~other

Miscellaneous

B?
a

SY

(0.0022)

0.0025
(0.0075)

=0. 14‘9 1
(0.1485)

-0 00108
(0.0328)

(0.,0435)

~-0.0065
(0.0076)

-0 00761.
(0.0298)

(0.0017)
0.0222°°
(0.0016)

0.0119°%¢
(0.0008)

0.0057
(0.0227)

0.0046
(0.0225)

.628
-3,156
25.934

* Denotes signifigant at 5% level

seDenotes signifigant at 1% level

NPE

-0‘0 0024
(0.0022)

0.0019
(0.0074)

-0 . 1303
(0.1341)

-0.0213
(0.0325)

0.0290
(0.0402)

"0 00194
(0.0085)

-0.0877°®
(0.0302)

-040040°

(0.0017)
0.0231°*

(0.0016)

0.0136°%*
(0.0009)

0.0125
(0.0229)

—Q -0039

0.634
-3.792
25.734

NCI

-000107.'
(0.0032)

0.0198
(0.0230)

0.1293
(0.1672)

=0.0090

(0.0323)

0.2703
(0.1589)

(0.0169)

-0‘0 0456
(0.0340)

-0.0056*"*

(0.0020)
0.0428°¢

(0.0026)

0.0169°*°
(0.0010)

0.0251
(0.0250)"

-0.0099
(0.0382)

0.672
-2.825
24,357

note: figures in brackets represent standard error of regression

coerticlent



BOOKS AND PERIODICALS
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public llabllity

Boiler-bollers
Boller-machinery

Real property
Inland transportation
Credit
Guarantee-fidelity
Guarantee-surety
Employers'-liability
Personal Accident/sickness
-group
Personal Accldent/sickness
Indlvidual—cancellable

. -non-cancellable

Automobile-llability
-other

Alrcraft-1liability
-other

Miscellaneous
BZ
a

SY

TABLE XVI

97

REGRESSION COEFFICIENT

NPW

0.0002°*
(0.0001)

0.0001
(0.0002)

0.0003
(0.0035)

(0.0008)

0.0010
(0.0010)

-0 00001
(0.0002)

0.0012
(0.0007)

0.0001°
(0.0000)

0.0003°*
(0.0000)

0.0002°°
(0.0000)

0.0002
(0.0005)

-0.0000
(0.0005)

0.568
'00038
0.612

®* Denotes signifigant at 5% level

** Denotes signifigant at 1% level

NPE

0.0002°*
(0.0000)

0.0001
(0.0002)

0.0016
(0.0029)

-0.0008
(0.0007)

0.0007
(0.0009)

-0.0001
(0.0002)

0.0005
(0.0006)

0.0001
(0.0000)

0.0003%*
(0.0000)

0.0002°¢
(0.0000)

0.0004
(0.0005)

-000003
(0.0005)

0.650
-00065
0.551

NCI

0.0003°°*
(0.0001)

0.0003
(0.0005)

0.0004
(0.0038)

(0.0007)

0.0055
(0.0036)

-0.0001
(0.0004)

0.0010
(0.0008)

0.0001°
(0.0000)

0.0005°*
(0.0001)

0.0003°%*
(0.0000)

(0.0006)

-0.0001
(0.0009)

0.640
-O 0062
0.559

note: flgures in brackets represent standard error of regression

coefficlilent



TABLE XVII

BUREAU AND ASSOCIATION DUES
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public 1liability

Boller-boiler
Boller-machinery

Real property

Inland transportation

Credit

Guarantee-fridellity

Guarantee-surety

Employers'~-liability

Personal Accident/sickness

-group

Personal Accident/sickness

Individual-cancellable
-non-cancellable

Automoblile=~-l1liabllity
-other

Alrcraft-liabillity
-other

Miscellaneous

RZ

a

SY

REGRESSION COEFFICIENT

NPW

0.0094°°
(0.0015)

(0.0051)

0.2466"°
(0.1014)

0.0487°
(0.0224)

0.0003
(0.0297)

0.0067
(0.0052)

0.1101°*
(0.0203)

0.0001
(0.0012)

0.0009
(0.0011)

0.0002
(0.0006)

-0.0011
(0.0155)

0.0340°

(0.0154)

0.655
0.198
17.705

e Denotes signifigant at 5% level

seDenotes signifigant at 1% level

NPE

0.0107°°

0.0015

0.0064
(0.0050)

0.1766
(0.0905)

0.0572°%°

(0.0219)

-0.0012
(0.0272)

0.0094
(0.0057)

0.0985°*

(0.0204)

-0.0001
(0.0012)

0.0010

(0.0011)

0.0004
(0.0006)

~0.0150
(0.0154)

0.0386°
(0.0161)

0.668

17.363

NCI

0.0197°¢
(0.0023)

0.1275
(0.0162)

0.6254°%°
(0.1178)

-0.0153

(0.0228)

0.0021
(0.1119)

0.0187
(0.,0119)

0.1172°°
(0.0239)

0.0005
(0.0014)

0;0017
(0.0018)

0.0008
(0.0007)

0.0136
(0.0176)

0.1088°°
(0.0269)

0.676

=-0.351

17,158

notes figures in brackets represent standard error of regression

coefficient



TABLE XVIII

CHARITABLE DONATIONS
LINE OF INSURANCE

Fire; Theft; Personal Propertys;
Plate glass; Public liability

Boller-boiler;
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-tidelity

Guarantee-surety

Employers'-liability

Personal Accident/sickness

=group

Personal Accident/sickness

Individual-cancellable
-non-cancellable

Automoblle-liability
~other

Aircraft-liability
-other

Miscellaneous

B’

a

SY

99

REGRESSION COEFFICIENT

NPW

0.0001
(0.0001)

0.0003
(0.0004)

0.0015
(0.0081)

—0 10039.
(0.0018)

0.0019
(0.0024)

0.0008
(0.0004)

"'O .000“’
(0.0016)

=0.0000

(0.0001)
0.0002°

(0.0001)

0.0005°*
(0.0000)

-0 00010
(0.0012)

-0.0011
(0.0012)

0.453
-0.091
1.412

® Denotes signifigant at 5% level

®e Denotes signifigant at 1% level

NPE

(0.0001)

0.0003

- (0.0004)

-0.0043
(0.0074)

~-0.0036°
(0.0018)

0.0015
(0.0022)

0.0010°¢
(0.0005)

-0.0002
(0.0017)

-0.0000

(0.0001)
0.0002¢

(0.0001):

0.0005**
(0.0000)

-0, 0009
(0.0013)

-0.0009
(0.0013)

0.454
-0. 11“’
1.411

NCI

0.0002
(0.0002)

0.0012
(0.0014)

-0,0061
(0.0099)

_0 0004‘2.
(0.0019)

0.0014
(0.0094)

-0.0018
(0.0010)

(0.0020)

-0 . 0000

(0.0001)
0.0003°

(0.0002)

0.0007°*
(0.0001)

-0000 14
(0.0015)

-0 .0023
(0.0023)

0,427
-00053
1.445

note: flgures in brackets represent standard error of regression

coefficient



TABLE XIX

INSPECTION AND SURVEYS
LINE OF INSURANCE

Fire; Theft; Personal Propertys;
Plate glass; Public liability

Boller-boller;
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers'-~liability

Personal Accldent/sickness

-group

Personal Accident/sickness

Individual-cancellable
-non~-cancellable

Automobile-liability
=-other

Alrcratt-liablility
~other

Miscellaneous

R?
a

SY

100

REGRESSION COEFFICIENT

NPW
0.0028%

(0.0007)

"'O‘ . 0005
(0.,0025)

-0.0891
(0.0490)

~0.0209
(0.0108)

~0.0041
(0.0144)

0.0037
(0.0025)

~0.0000
(0.0006)

(0.0005)
-0.0004
(0.0003)

"'0 -0029
(0.0075)

-0 00058
(0.0074)

0.083
1.519
8. 560

® Denotes signifigant at 5% level

esDenotes signifigant at 1% level

note: figures in brackets represent standard error of regression

coefficlient

NPE

0.0026%
(0.0007)

-0.0007
(0.0025)

-0.0787
(0.0uu7)

-O .0162
(0.0108)

-0.0036
(0.0134)

0.0046
(0.0028)

(0.0101)

-0.0000 -
(0.0006)

-0.,0002
(0.0005)
-0 . 0003
(0.0003)

0.0016
(0.0076)

-0;- 0061
(0.0080)

0.077
1.419
8.587

NCI

0.0027°
(0.0012)

0.0022
(0.0082)

-0.0522
(0.0598)

-0.0023
(0.0116)

-0.0279
(0.0568)

0.0005
(0.,0061)

—0 . 0025
(0.0121)

-0.0001
(0.0007)

~0.0002
(0.0009)
-0.0000

(0.0004)

0.0105
(0.0089)

"0.0135

(0.0137)

0.050

1,437
8.712



TABLE XX

INSURANCE OTHER THAN INSURANCE ON REAL ESTATE
REGRESSION COEFFICIENT

LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Publlc liability

Boiler-boiler
Boiler~-machinery

Real property
Inland'transportation
Credit
Guarantee~fidelity
Guarantee-surety
Employers~lliabllity
Personal Accldent/sickness
-group
Personal Accldent/sickness
Individual~cancellable
~-non-cancellable

"Automobile-liability
-other

Alrcraft-liability
-other

Miscellaneous

BZ

a

SY

NPW

0.0001
(0.0001)

0.0029°°
(0.0004)

- 0.0218°*

(0.0081)

0.0027
(0.0018)

0.0019
(0.0024)

0.0006
(0.0004)

-0.0034°
(0.0016)

0.0004°%°
(0.0001)
-0.,0000
(0.0001)

0.0003°*
(0.0000)

0.0006
(0.0012)

0.0004
(0.0012)

0.417
-0,. 002
1.418

®* Denotes signifigant at 5% level

esDenotes signifigant at 1% level

NPE

0.0001
(0.0001)

0.0029°°
(0.0004)

0.0102
(0.0074)

0.0025
(0.0018)

0.0015
(0.0022)

0.0008
(0.0005)

-0.0030
(0.0017)

0.0004°°
(0.0001)
=0.0000
(0.0001)

0.0003°¢
(0.0000)

0.0002
(0.0013)

0.0005
(0.0013)

0.418
-0.023
1.417
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NCI

0.0005°
(0.0002)

0.0098°°
(0.0014)

-0.0152
(0.0098)

-0 00006
(0.0019)

0.0068
(0.0093)

-0.0036°°
(0.0020)

-0.0007
(0.0020)

0.0005°*
(0.0001)
-0.0001
(0.0002)

0.0004°*
(0.0001)

0.0001
(0.0015)

0.0044
(0.0022)

0.405
0.042
1.432

note: rigures in brackets represent standard error of regression

coefficient



LEGAL EXPENSE
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liabllity

Boiler~-boiler;
Boller-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers*'-liability

Personal Accident/sickness

-group

Personal Accldent/sickness

Individual-cancellable
-non-cancellable

Automobile-1liability
‘ ~other

Aircrart-=1iability
-other

_Miscellaneous

R2
a

sy

TABLE XXI

102

REGRESSION COEFFICIENT

NPW

0.0002°
(0.0001)

0.0002
(0.0003)

(0-0050)

-0.0030°°
(0.0011)

0.0129°°
(0.0015)

0.0004
(0.0003)

0.0000
(0.0010)

-0.0000
(0.0001)

0.0002°°
(0.0001)

- 0.0000

(0.0000)

-0.0012
(0.0008)

0.0025°°
(0.00c8)

0.336
0.157
0.873

®* Denotes signifigant at 5% level

seDenotes signifigant at 1% level

NPE

0.0002°%°
(0.0001)

0.0003
(0.0003)

~-0.0069
(0.0046)

-0.0023°
(0.0011)

0.0120°°
(0.0014)

0.0005
(0.0003)

-0.0004
(0.0010)

-0.0000

(0.0001)
0.0002°°

(0.0001)

0.0001°
(0.0000)

-0.0011
(0.0008)

0.0009
(0.0008)

0.329
0.138
0.877

NCI

0.0003°*
(0.0001)

0.0003
(0.0009)

-0, 004
(0.0064)

-0.0032°
(0.0012)

0.0343°°
(0.0061)

0.001i4*
(0.0007)

"O 00009
(0.0013)

-0.0000

(0.0001)
0.0004°°

(0.0001)

0.0001
(0.0000)

-0.0012
(0.0010)

-0 00005
(0.0015)

0.231
0.173
0.939

- note: figures in brackets represent standard error of regression

coefficient



MAPS AND PLANS
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liability

Boiler-boiler
Boller-machinery

Real property

Inland transportation

Credit

Guarantee-tidelity

Guarantee-surety

Employers'-1liabllity

Personal Accident/sickness

-group

Personal Accident/slckness

Individual-cancellable
-non-cancellable

Automobile-liability
-other

Alrcraft-liability
=other

Miscellaneous

R2
a

SY

TABLE XXII

REGRESSION COEFFICIENT

NPW

0.0001
(0.0000)

<0.,0001
(0.0001)

-0.0022
(0.0026)

0.0028°°
(0.0006)

-000001
(0.0008)

-0.0002
(0.0001)

0.0003
(0.0005)

<0.0000
(0.0000)

0.0000
(0.,0000)
-0.0000
(0.0000)

"'O 00003
(0.0004)

-0.,0006
(0.0004)

0.162
0.014

0. 445

» Denotes signifigant at 5% level

ee Denotes signifigant at 1% level

NPE

0.0001°
(0.0000)

-0.0001
(0.0001)

(0.,0024)

0.0018°°
(0.0006)

-0.0001
(0&0007)

~0.0002
(0.0002)

0.0001
(0.0005)

-0.0000
(0.0000)

0.0000
(0.0000)
-0.,0000
(0.+0000)

-0.0004
(0.0004)

-0.0006

0.118
0.004

0.460
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NCI

0.0002°%°
(0.,0001)

-0.0000
(0.0004)

=0.0035

(0.0032)

0.0016°
(0.0006)

~-0.0005
(0.0030)

-0.0005
(0.0003)

0.0006
(0.0006)

-0 00000
(0.0000)

0.0000
(0.0000)
-0.0000
(0+0000)

(0.0005)

0.0000
(0.0007)

0.120
-0 o'o 10
0.459

notes figures in brackets represent standerd error of regression

coefticient


http://o-.ua

MEDICAL EXAMINERS' FEES
LINE OF INSUBRANCE

Fire: Thert: Personal Property;
Plate glass; Public liability

Boller=boller
Boller-machinery

Real property

Inland transportation

Credit

Guarantee-fldellity

Guarantee=-surety

Employers'~l1liability

Personal Accident/sickmess

-group

Personal Accident/slckness

Individual-cancellable
-non-cancellable

Automobile-1liability
-other

Alrcraft-1liabillity
-other

Miscellaneous
Rz
a

SY

TABLE XXIII

104

BEGRESSION COEFFICIENT

NPW

0.0000
(0.0001)

0.0001
(0.0002)

0.0106°
(0.0049)

0.0007
(0.0011)

0.0005
(0.0014)

(0.0003)

0.0001
(0.0010)

0.0001°*
(0.0001)

0.0017¢°

(0.0001)

0.0000
(0.0000)

"‘0 0000?
(0.0008)

040009
(0.0007)

0;319
-00051

0.858

* Denotes signifigant at 5% level

se Denotes signifigant at 1% level

NPE

0.0001
(0.0001)

0.0001
(0.0002)

0.0047
(0.0045)

0.0002
(0.0011)

0.0004
(0.0013)

-0.0002
(0.,0003)

_O . OOUO
(0.0010)

0.0001
(0.0001)

0.0017°*
(0.0001)

0.0000
(0.0000)

~0.00 15
(0.0008)

0.0011
(0.0008)

0.820
~-0.062

0.856

NCI

0.0002
(0.0001)

0.0006
(0,0009)

0.0006
(0.0065)

-0 0005
(0.0013)

0.0044
(0.0062)

(0.0007)

0.0004
(0.0013)

0.0002°
(0.0001)

0.0029°°
(0.0001)

0.0000
(0+0000)

(0.0010)

0.0025
(0.0015)

0.780
-0.025

0.946

note: flgures in brackets represent standard error of regression

coefficlient



MERCANTILE AGENCIES'
LINE OF INSURANCE

REPORTS

TABLE XXIV

BREGRESSION COEFFICIENT

NPW

Fire; Theft; Personal Property; =-0.0006

Plate glass; Public l1liability

Boiler—-boiler
Boiller-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers'~liability

Personal Accident/sickness

-group

Personal Accident/sickness
Individual-cancellable
-non~cancellable

Automoblle-liability

Alrcraft-Lliability

-other

-other

Miscellaneous

notes

BZ

a

SY

(0.0011)

(0.0036)

0.0655
(0.0719)

0.0074
(0.0159)

0.0388
(0.0211)

(0.0037)

0.0552%*
(0.0144)

=0.0000

(0.0008)
0.0031°**

(0.0008)

0.0058°%*
(0.0004)

-0.,0080

-(0.0110)

0.0187
(0.0109)

0.641
0.945

e Denotes signifigant at 5% level

se Denotes signitigant at 1% level

NPE

=0.0004
(0.0009)

-0.0009
(0.0032)

0.0210
(0.0571)

0.0037
(0.0138)

0.0291
(0.0171)

00044
(0.0036)

0.0466°%*
(0.0129)
(0.0007)

0.0033°**
(0.0007)

0.0073**
(0.0004)

- 00095
(0.0087)

0.0225*%

(0.0102)

0.727
0+147

10.954

105

NCI

0.0021
(0.0016)

0.0154
(0.0816)

(0.0158)

0. 1899
(0.0776)

0.0106
(0.0083)

0.0638%
(0.0166)

0.0002
(0.0010)

0.0050**
(0.0013)

0.0083*"
(0.0005)

-0 00165
(0.0122)

0.0328
(0.0186)

0..67%
0.787
11.891

figures in brackets represent standard error:of regression

coefficlent



TABLE XXV 100
OFFICE FURNITURE AND EQUIPMENT |

BEGRESSION COEFFICIENT

LINE OF INSURANCE NPW NPE NCI
Fire; Theft; Personal Property; 0.0015 0.0021 0.0062**
Plate glass; Public 1liability (0.0011) (0.0011) (0.001B)
Boiler-boiler 0.0028 0.0027 0.0082
Boiler-machinery (0.0039) (0.0037) (0.0128)
Beal property 0.0244 -0.0388 0.1056
(0.0768) (0.0665) (0.0933)
Inland transportation 0.0034 0.0007  =-0.0438°
(0.0169) (0.0161) (0.0181)
Credit -0.0116 -0.0143 -0.1928"°
(0.0225) (0.0199) (0.0887)
Guarantee-fidelity 0.0165**  0.0190** 0.0217°®
Guarantee-surety (0.0039) (0.0042) (0.0094)
Employers'-liabllity 0.0294 0.0206 0.0090
(0.0154) (0.0150) (0.0190)
Personal accident/sickness 0.0035%* 0.0033°%** 0.0042%*
-group (0.0009) (0.0009) (0.0011)
Personal Accident/slckness '
Individual-cancellable 0.0104°**  0.0108** 0.0192°**
-non-cancellable (0.0008) (0.0008) (0.0014)
Automoblile~liability 0.0060" 0‘0071.. 0.0055..
-other (0..0004) (0.0004) (0.0006)
Alrcraft-1llability -0.0024 =0.0039 -0.0086
-other (0.0117) (0.0113) (0.0139)
Miscellaneous 0.0021 0.0030 0.0043
2 .
SY 13.411 12,755 13.59%6

» Denotes signifigant at 5% level

- »eDenotes signifigant at 1% level

note: figures in brackets represent standard error of regression

coefficlent



POSTAGE
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public 1liability

Boiler-boilers
Boiler-machinery

Beal property

Inland transportation

Credit

Guarantee~fidelity

Guarantee~surety

Employers'~l1lability

Personal Accldent/sickness

~group

Personal Accldent/sickness

Individual-cancellable
-non-cancellable

Automobile-liability
-other

Alrcraft-liability
-other

Miscellaneous
RZ

a

SY

TABLE XXVI

107

REGRESSION COEFFICIENT

NPW

0.0016
(0.0013)

0.0102°
(0.0043)

-0.0405
(0.0857)

0.0169
(0.0189)

0.0 554
(0.0251)

0.0105°
(0.0044)

0.0234
(0.0172)

0.0022°¢
(0.0010)

0.0099°®
(0.0009)

0.0090°°*
(0.0005)

-0.00 13
(0.0131)

0.0051
(0.0130)

0.779
0.703
14,976

* Denotes signifigant at 5% level

se Denotes signifigant at 1% level

NPE

0.0020
(0.0011)

0.0101°°
(0.0038)

-000669
(0.0687)

0.0105
(0.0166)

0.0u427*
(0.0206)

0.0107°
(0.0044)

(0.0155)

0.0019*
(0.0009)

0.0103°¢
(0.0008)

0.0109°*
(0.0005)

0.0029
0.0117

0.0070
(0.0122)

0.829

NCI.

0.0050°
(0.0020)

0.0378°
(0.0145)

0.0487
(0.1053)

-0.0255
(0.0204)

0.2835%°
(0.0101)

0.0077
(0.0107)

0.0304
(0.0214)

0.0035°%*

" (0.0013)

0.0163°*
(0.0016)

0.0125"**
(0.0007)

0.0051
(0.0157)

0.0068
(0.0241)

0.543
15.347

notes flgures iln brackets represent standard error of regression

coefficient



PRINTING AND STATIONERY
LINE OF INSURANCE

‘Fire; Theft; Personal Property;
. Plate glass; Public liabillty

Boller-boller
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-fidellty
Guarantee-surety

Employers'-liasbility

Personal Accident/sickness

-group

Personal Accident/siclmess
Individual-cancellable
=noncancellable

Automobile-1iability

Alrcraft—liabllity
-other

Miscellaneous

RZ

a

SY

TABLE XXVII

108

REGRESSION COEFFICIENT

NPW

0.0036%*
(0.0013)

0.0138°"*
(0.0043)

(0.0856)

-0 0004‘6
(0.0189)

0.0162
(0.0251)

0.0113°
(0.0044)

0.0320
(0.0172)

0.0049°%°
(0.0010)

0.0165°°
(0.0009)

0.0092°*
(0.0005)

-0.0144
(0.0133)

0.0179
(0.0130)

0. 844
1.006
14,947

* Denotes signifigant at 5% level

s eDenotes signifigant at 1% level

note: flgures in brackets represent standard error of regression
coefficient '

NPE

0.0038°°
(0.0012)

0.0139°°
(0.0040)

-0 .0463
(0.0717)

-000005
(0.0174)

0.0072
(0.0215)

0.0128°*
(0.0046)

0.0209
(0.0162)

0.00459®
(0.0009)

0.0172°*°
(0.0008)

0.0110°°*
(0.0122)

(0.0122)

0.0163
(0.0128)

0.868
-0.022
13.759

NCI

0.0064*°
(0.0020)

0.0436°°
(0.0143)

0.1189
(0.1037)

-0.0092
(0.0200)

0.0376
(0.0985)

0.0252°*
(0.0105)

0.0407
(0.0211)

0.0060°**
(0.0013)

0.0306°*
(0.0016)

0.0135°%**
(0.00006)

-0.0135
(0.0155)

0.0252
(0.0237)

0.841
1,152
15.101



RENTS
LINE OF INSURANCE

Fire; Theft; Personal Propertys;
Plate glass; Public liability

Boiler-boiler
Boller-machinery

Real property

Inland transportation

Credit

Guarantee~fidellty

Guarantee-surety

Employers'-1liability

Personal Accident/sickness

-group

Personal Accident/sickness

Individual-c¢ancellable
-non-cancellable

Automobile~-liability
<=other

Alrcraft-liability
~other

Miscellaneous

R?
a

SY

TABLE XXVIII

109

BEGRESSION COEFFICIENT

NPW

0.0097¢°
(0.0019)

0.0192°%*
(0.0065)

-0.,0787
(0.1290)

0.0108
(0.0185)

0.06063
(0.0378)

0.0223°*
(0.0066)

0.0845°°
(0.0259)

0.0090°®
(0.0015)

0.0157¢¢
(0,0004)

0.0116°*
(0.0007)

0.0022
(0.0197)

0.0321
(0.0196)

0.831
~1.702
22,525

*» Denotes signifigant at 5% level

eeDenotes signifigant at 1% level

NPE

0.0106°%*

(0.0017)

0.0189°*
(0.,0060)

-O . 1689
(0.1080)

0.0139
(0.0261)

0.0503

0.0246°*
(0.0069)

0.0623°
(0.024k)

0.0086°*
(0.0014)

0.0165%
(0.0013)

0.0141°%¢

(0.0007)"

0.0106
(0.0184)

0.0391°
(0.0192)

0.857
-3037?
20.719

NCI

0.0182°°
(0.0030)

0.0620°°
(0.0215)

0.1581
(0.1560)

-0.0599
(0.0302)

O [ 3049 .
(0.1483)

0.0683°°
(0.0158)

0.0936"°
(0.0317)

0.0120%¢
(0.0019)

0.0278%*
(0.0024)

0.0174%°
(O;OOlO)

0.0251
(0.0233)

0.0702
(0.0356)

0.828
"1- 666
22,725

note: figures in brackets represent standard error of regression

coefficient



TABLE XXIX 110

STATISTICAL BUREAU EXPENSES

LINE OF INSURANCE NPW NPE NCI
Fire; Theft; Personal Property; 0.0020°*  0.0022'*  0.0035°°
Plate glass; Public llability (0.0006) _(0-0006) (0.0010)
Boiler~-boiler 0.0001 -0.0001 0.0020
Boiler-machinery (0.0022) (0.0022) (0.0069)
Real property 0.0270 0.0199 0.0927
(0.0441) (0.0398) (0.0502)
Inland Transportation -0.0109 -0.0106 =0.0241°
(0.0097) (0.0096)  (0.0097)
Credit 0.0243 0.0204 0.2210%
(0.0129) (0.0119) (0.0477)
Guarantee-fidellty -0.0016 -0.0020 -0.0032
Guarantee-surety (0.0023) (0.0025) (0.0051)
Employers'-liability -0.0043 -0.0052 0.0010
(0.0088) (0.0090) (0.0102)
Personal Accident/slckness - =0,0007 -0.0008 -0.0008
-group (0.0005) (0.0005) (0.0006)
Personal Accident/sickness
Individual-cancellable 0.0001 0.0001 0.0002
~non-cancellable (0.0005) (0.0005) (0.0008)
Automobile~liabllity 0.0004 0.0005 0.0006
-other (0.0002) (0.0003) (0.,0003)
Alrcraft-liability =0.0003 -0.0004 0.0081
-other (0.0067) (0.0068) (0.0075)
Miscellaneous -0.0074% -0.0090 =0.0173
(0.0067) (0.0071) (0.0115)
B2 0.136 0.150 0.220
a 0.940 0.718 0.605
SY 7 . 694 7630 7.307

REGRESSION COEFFICIENT

- 8 Denotes signifigant at 5% level

OODenotes'slgnlflgant at 1% level

~note: figures in brackets represent standard error of regression

coefficlient



TRAVELLING EXPENSES
LINE OF INSURANCE

Fire; Theft; Personal Property;
Plate glass; Public liability

Boiler-boiler
Boiléer-machinery

Real property

Inland transportation

Credit

Guarantee-fldellty

Guarantee-surety

Employers'~liability

Personal Accldent/sickneés

=-group

Personal Accident/sickness.

Individual-cancellable
~-non-cancellable

Automobiie-liability
-other

Alrcraft-lliablility
: -other

Miscellaneous

R2
a

SY

TABLE XXX

REGRESSION COEFFICIENT

NPW

0.0051**
(0.0016)

0.0606°"*
(0.0055)

0.0272
(0.1088)

0.0157
(0.0240)

0.0585
(0.0319)

0.0045
(0.0056)

0.0713°*
(0.0218)

0.0057°*
(0.0013)

0.0129°*
(0.0011)

0.0060°**
(0.0006)

0.0166

0.0048
(0.0165)

0.745
2.815
18.994

‘s Denotes signifigant at 5% level’

seDenotes signifigant at 1% level

notes figures in brackets represent standard error of

coefficient

NPE
0.0056%*

- (0.0015)

0.0612°°
(0.0050)

-0.0308
(0.,0903)

0.0196
(0.0219)

0.0462
(0.0271)

0.0058
(0.0057)

0.0611°**

(0.0204)
0.0051°**

(0.0012)
0.0136%

(0.0011)

0.0078°%*
(0.0006)

-0.0099
(0.0154)

0.0003
(0.0161)

0.788
1.469
17.326

111

NCI

0.0129*°*
(0.0025)

0.2095°"*
(0.0177)

"'Ou 0311
(0.1287)

-000195
(0.0249)

0.2603*
(0.1223)

-0.,0489°*°*
(0.0130)

0.1080°*
(0.0261)

0.0068*"
(0.0016)

0.0227%¢
(0.0020)

0.0097°%*
(0.0008)

-0 .‘0 166
(0.0192)

0.0067
(0.0294)

0.752
2.283
18,744

regression



OTHER
LINE OF INSURANCE

TABLE XXXI

112

REGRESSION COEFFICIENT

NPW

Fire; Theft; Personal Property; -0.0005

Plate glass; Public liabllity

Boiler-boiler
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee~sgurety

Employers=-liabllity

Personal Accident/sickness

-group

Personal Accident/slckneSs

Individual~cancellable
-non~cancellable

Automobile-liabllity
-other

Alrcrart-liability
-other

Miscellaneous
Rz
a

SY

(0.0020)

0.0078°
(0.0033)

-'050?16
(0.0654)

0.0355°
(0.0144)

0.0299
(0.0192)

0.0040
(0.0033)

=0.0049
(0.0131)

-0.0008
(0.0008)

. .00
0.0081
(0.0007)

0.0060%

(0.0004)

-0.,- 0081
(0.0100)

-0.0152

(0.0099)

0.686
0.448

11,417

* Denotes signifigant at 5% level

esDenotes signifigant at 1% level

NPE

0.0004
(0.0009)

0.0080°
(0.0031)

(0.055%)

0.0308°

- (0.0134)

0.0222
(0.0166)

00038
(0.0035)

(0.0125)

-0 . 0009

(0.0007)
0.0084"*

(0.0007)

0.0070°
(0.0004)

-0.0096
(0.0095)

-0.0197
(0.0099)

0.727
-00308
10.638

NCI

0.0022
(0.0015)

0.0312°*°
(0.01006)

' -0.0379

(0.0767)

'0 00059.

(0.0148)
0.2263°%°

(0.0729)

-0 . 00“’8
(0.0078)

-000117
(0.0156)

-000006
(0.0009)

0.0138°*
(0.0012)

. 0.0083°°

(0.0005)

-0.0179 .
(0.0115)

-0.0417°
(0.0175)

0.699
0.039
11,179

note: rigures in brackets represent standard error of regression

coefficient



TABLE XXXII 113

EXPENSE ALLOWANCE ASSUMED (+) _
» REGRESSION COEFFICIENT

LINE OF INSURANCE NPW NPE NCI
Fire; Theft; Personal Property; 0.001Y 0.0011 0.0010
Plate glass; Public liability  (0.0032) (0.0032) (0.0051)
Boiler-boiler -0.0005 -0.0003 -0.,0042
Boiler-machinexry (0.0110) (0.0110) (0.0362)
Real property ~-0.1093 ~-0.0450 0.0440
| ~ (0.2189)  (0.1995)  (0.2633)
Inland transportation -0.0225 -0.0169 -0.0129
(0.0483) (0.0483) (0.0509)
Credit -0.0010 -0.0008 0.0092
(0.0642)  (0.0599) (0.2502)
Guarantee-fidellty 0.0020 0.0035 0.0089
Guarantee-surety (0.0112) (0.0127) (0.0266)
Employers'-1llability -0.0026  =0.0090  -0.0249
| (0.0439)  (0.0450)  (0.0535)
Personal Accldent/silckness 0.0153°° 0.0152°* 0.0187°*°
=-group (0.0025) - (0.0026) (0.0032)
- Personal Accident/sickness .
Individual-cancellable -0.0054% -0.0053* -0.0079
v -non-cancellable (0.0023) (0.0024) (0.0040)
Automobile-1liability -0.0011 -0.0010 -0.0008
-other . (0.0012) (0.0013) (0.0016)
Alrcraft-liability | -0.0087  -0.0038  -0.0031
-other » (0.0335) (0.0341) (0.0393)
Miscellaneous 0.0012 0.0014 ~0.0096
, (0.0332)  (0.0355) (0.0601)
RZ | 0.113 - 0.110 0.107
a 2,141 2.155 1.896
st o 38.23%  38.286  38.353

* Denotes signifigant at 5% level
ssDenotes signifigant at 1% level

note: figures in brackets represent standard error of regression
.coefficient



 TABLE XXXIII

EXPENSE ALLOWANCE CEDED (-)

LINE OF INSURANCE

Firey; Theft; Personal Property;
Plate glass; Public liability

Boiler-boliler
Boiler-machinery

Real property

Inland transportation

Credit

Guarantee-fidelity

Guarantee-surety

Employers'-1iability

Personal Accident/sickness

sgroup

Personal Accldent/sickness

Individual-cancellable
~non-cancellable

Automobille-l1iability
-other

Alrcraft-1liabllity
-other

Miscellaneous

RZ
a

SY
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REGRESSION COEFFICIENT

NPW

0.0005
(0.0015)

0.0006
(0.0052)

0.0115
(0.1038)

~0.0006

(0.0229)

0.0034
(0.0304)

0.0002
(0.0053)

-0.0027
(0,0208)

0.0000
(0.0012)
0.0002
(0.0011)

0.0000
(0.0006)

0.0014

(0.0159)

0.0006
(0.0158)

0.002
'1.689
18.130

¢ Denotes signifigant at 5% level

- ®"®Denotes signifigant at 1% level

note: figures in brackets represent standard error of regression

coefficient

NPE

0.0006
(0.0015)

0.0006
(0.0052)

-0 . 0004
(0.0945)

-0.0007
(0.0229)

0.0031
(0.0283)

0.0003
(0.0060)

-0.0032
(0.0213)

0.0001
(0.0012)
(0.0011)

0.0000
(0.0006)

0.0008
(0.0161)

0.0004
(0.0168)

0.002
18,129

NCI

0.0010
(0.0024)

0.0017
(0.0171)

0.0089

_0‘0‘00 14
(0.0241)

0.0104
(0.1183)

(0.0126)

-0.0019
(0.0253)

0.0001
(0.0015)
0.0003
(0.0019)

0.0000
(0.0008)

0.0006
(0.0186)

0.0017

0.002
-1.703
18.129



TABLE XXXIV

EXPENSE ALLOWANCE TO COMPANY
LINE OF INSURANCE

- Fire; Theft;

Plate glass; Public liability

‘Boller-boiler
Boller-machlnery

Real property
Inland transportation
Credit
Guarantee-fidelity
Guarantee-~surety
Employers-liablility
Personal Accident/sickness
~=group v
Personal Accident/sickness
Individual-cancellable
~non-cancellable

Automobile-liabiiity
-other

Alrcraft-liability
~other

Miscellaneous

B®
a
SY

* Denotes signifigant at

seDenotes signifigant at

Personal Property;
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REGBESSION COEFFICIENT

NPW

-0.0004
(0.0002)

0.0002
(0.0007)

0.0708%
(0.0145)

0.0014
(0.0032)

0.0000
(0.0042)

~0.0002
(0.0007)

-0.0015
(0.0029)

-0.0001

(0.0002)
0.0000

(0.0002)

0.0000
(0.0001)

0.0018
(0.0022)

-0.0028
(0.0022)

0.078

0.083

2.529
5% level
1% level

NPE

~-0.0003
(0.0002)

0.0001
(0.0007)

0.0550"**
(0.0133)

0.0016
(0.0032)

-0.0002
(0.0040)

"'0 -0002
(0.0008)

-0.0009
(0.0030)

-0.0000
(0.0002)
0.0000
(0.0002)

0.0000
(0.0001)

0.0000
(0.0023)

(0.0024)

0.057
0.124

2.557

NCI

-0.0000
(0.0003)

-0.0003
(0.0025)

0.0128
(0.0180)

~0.0001
(0.0035)

-0.0000
(0.0172)

0.0002
(0.0018)

-000006
(0.0037)

[ o

-0 0000
(0.0002)

-0.0000
(0.0003)

-0.0000
(0.0001)

=0.0006
(0.0027)

-0.0014
(0.0041)

0.003
0.196
2.629

‘notes figures 1n brackets represent standard error of regression

coefrficient



TABLE XXXV

MISCELLANEOUS EXPENSE
LINE OF INSURANCE

Fire; Theft; Personal Property;
" Plate glass; Public liability

Boiler-boiler
Boiler-machinery

Real property

Inland transportation

Credlt

Guarantee~fidelity

Guarantee~-surety

Employers'~liabllity

Personal Accldent/slckness

-group

Personal Accident/sickness

Individual-cancellable
-non-cancellable

Automoblle~liability
' -other

Alrcraft-l1liability
-other

Miscellaneous

B?
a
SY

* Denotes signifigant at
esDenotes signifigant at

note:
coefticlent
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REGRESSION COEFFICIENT

NPW

-0.0013
(0.0008)

0.0047
(0.0029)

0.0312

(0'0575),

0.0047
(0.0127)

~-0.1307*
(0.,0169)

-0 0007
(0.0029)

-0.0053
(0.0115)

' =0.0003
(0.0007)
0.0000
(0.0006)

0.0008°
0.0003

0.0086
(0.0088)

0.0033
(0.0087)

0.188
0.942

- 10.048

5% level
1% level

NPE

-0.0012
(0.0008)

0.0045
0.0029

0.0275
(0.0518)

0.,0042
(0.0125)

-0,1242"
(0.0155)

-0.0013
(0.0033)

-0.0090
(0.0117)

~0.0005

(0.0007)
0.0001

(0.0006)

0.0012°*
(0.0003)

0.0070
(0.0088)

-0.0031
(0.,0092)

0.686
9.932

NCI

-0.0013
(0.0014)

0.0157
(0.0100)

-0.0047
(0.0728)

0.0031
(0.0141)

-0.3384"°
(0.0692)

-0.0061
(0.0074)

-0.0063
(0.0148)

(0.0009)
0.0001
(0.0011)

0.0013"*
(0.0005)

0.0026
(0.0109)

-0.0035
(0.0166)

0.096
0.580
10.602

figures in brackets represent standard error of regression
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TABLE I

NET PREMIUMS EARNED FOR AUTO BODILY INJUBY LIABILITY

INDEPENDENT VARIABLE STANDABD. CONSTANT BEGRESSION

ERROR ~ COEFFICIENT
GENERAL EXPENSES (G.E.)39159.74 18989.76 -38.5676
(40.7769)
OTHER ACQUISITIONS _ ‘
(0.A.) 39287.99 16815.57 -<15.6358
(o4.u4612)
(27.6499)
COMMISSION AND BROKER- (26.6636)
AGE
TABLE II

NET PREMIUMS EARNED FOR AUTO PROPERTY DAMAGE LIABILITY

INDEPENDENT VARIABLE STANDABD CONSTANT REGRESSION

ERROR COEFFICIENT
GENERAL EXPENSES (G.E.)14748.87 7390.79 -13.3136
‘ (16.14352)
OTHER ACQUISITIONS 14785,.31 6732.63 - 6.8697
(0.4.) (24.1278)
} (10.6964)

SION AND BROKERAGE ( 9.7982)
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TABLE III

NET PREMIUMS EARNED FOR AUTO COLLISION

INDEPENDENT VARIABLE STANDARD CONSTANT | BEGRESSION

ERROR _COEFFICIENT

GENERAL EXPENSES (G.E.) 13739.29 7782.52 ~21.5018
(16.5104)

OTHER ACQUISITIONS 13829.55 6434,55 - 6;0695
(0.44) (24.6962)
(12.4156)

GQE'O + O‘AC + 13086.61 11309.27 —15.6627
COMMISSION AND ' ( 9.5998)
BROKERAGE , V _

TABLE IV

NET PREMIUMS EARNED FOR AUTO THEFT, FIRE AND COMPREHENSIVE

INDEPENDENT VARIABLE STANDARD CONSTANT REGRESSION
_ L ERROR COEFFICIENT
GENEBAL EXPENSES (G.E,) 7722.02 &4185.16 -10.0838
OTHER ACQUISITIONS 7742, 44 3061.24 - 8.2485
(0.4,) : (16.7131)
( 8.0155)
COMMISSION AND - ( 3.4972)

BROKERAGE
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TABLE I

COMPANIES THAT OPERATE THROUGH
INDEPENDENT AGENCY SYSTEM

Acadia Insurance Co.

Adanac General Insurance Co.
Adriatic Insurance Co.

Aetna Casualty & Surety Co.

Aetna Insurance Co.

Albion Insurance Co., of Canada
Alliance Assurance Co. Ltd.

American Insurance Co.

American Mutual Liabllity Insurance Co.
American National Fire Insurance Co.
American Road Insurance Co.
Anglo-Scottish Insurance Co, Ltd.
Atlas Assurance Co. Ltd.

Bankers & Traders Insurance Co. Ltd.
Beaver Insurance Co,

Bee Insurance Co.

Boston Insurance Co.

British America Assurance Co.
British Canadlan Insurance Co.
British Empire Assurance Co.
British Northwestern Insurance Co,
Calvert Fire Insurance Co.

Canade Accident & PFlre Assurance Co.
Canada Securlty Assurance Co,
Canadian Commerce Insurance Co.
Canadian General Insurance Co.
Canadlan Home Assurance Co, :
Canadian Indemnity Co. (Canadian National
Canadlian Mercantlile Insurance Co.,
Canadian Ploneer Insurance Co.
Canadlan Provincial Insurance Co,
Canadian Surety Co. _

Casualty Co. of Canada (Cltadel Insurance
Century Insurance Co, Ltd.

Commerce General Insurance Co,
Commerclal Unlon Assurance Co. Ltd.
Continental Casualty Co.

Contlinental Insurance Co,

Cornhill Insurance Co. Ltd.

Dominion Insurance Corporation

Dominion of Canada General Imnsurance Co.
Economlical Mutual Insurance Co,
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Elite Insurance Co.

Employers' Liablility Assur. Corp. Ltd.

Employers Mutual Liabillty Insurance Co, of Wisconsin
English & American Insurance Co. Ltd.

Federal PFire Insurance Co. of Canada

Federal Insurance Co.

Federation Insurance Co. of Canada

Fidelity & Casualty Co. of New York

Fldellty Insurance Co. of Canada

Fidelity~Phenix Insurance Co,

Fire Insurance Co, of Canada

Plreman's Fund Insurance Co.

PFiremen's Insurance Co. of Newark

Flrst Natlional Insurance Co. of America

General Accident Assurance Co., of Canada

General Accldent Fire & Life Assurance Corporation Ltd.
General Insurance Co, of America

General Securlity Insurance Co., of Canada

Glens Falls Insurance Co., (Global General Insurance Co.)
Globe Indemnity Co. of Canada

Gore Mutual Insurance Co.

Granite State Insurance Co.

Great American Insurance Co.

Great Eastern Insurance Co.

Guarantee Co. of North America

Guardian Assurance Co. Ltd.

Guardian Insurance Co., of Canada

Gulildhall Insurance Co. Ltd.

Guildhall Insurance Co. of Canada

Hallifax Insurance Co,

Hardware Mutual Casualty Co.

Hartford Accident & Indemnity Co.

Hartford Fire Insurance Co,

Helvetla Swlss Fire Insurance Co.

Home Insurance Co.

Hudson Bay Insurance Co.

Imperlal Guarantee & Accident Insurance Co, of Canada
Imperial Insurance Office

Insurance Co. of North America

Insurance Corporation of Ireland Ltd.

Law, Union & Rock Insurance Co. Ltd.

Legal & General Assurance Soclety Ltd.

Liverpool & London & Globe Insurance Co. Ltd.

London & Edinburgh Insurance Co. Ltd. ,

London & Lancashire Guarantee & Accident Co. of Canada
London & lancashire Insurance Co. Ltd.

London & Midland General Insurance Co.

London & Scottish Assurance Corp. Ltd.
London Assurance



London-Canada Insurance Co,

London Guarantee & Accident Co. Ltd.

Lumbermens Mutual Casualty Co.

Maryland Casualty Co.

Merchants Marine Insurance Co. Ltd. ,

Milwaukee Insurance Co. of Milwaukee, Wls.

Missiquol & BRouville Insurance Co,

National Employers Mutual General Insurance Assn. Ltd.

New Hampshire Insurance Co.

New India Assurance Co. Ltd.

New Zealand Insurance Co. Ltd.(Non-Marine Underwriters,
Member of Lloyds, London, Eng.)

Niagara Fire Insurance Co.

North British & Mercantlle Insurance Co. Ltd.

Northern Assurance Co. Ltd.

Northwestern Mutual Insurance Co.

Norwich Union Fire Insurance Soclety Ltd.

Ocean Accident & Guarantee Corp. Ltd.

0ld Colony Insurance Co.

0ld Bepublic Insurance Co,

Olympic Insurance Co. (Pacific Automobile & Fire Insurance
(Pacific Indemnity Co.)

Orion Insurance Co, Ltd.

Pacific Coast Fire Insurance Co,

Paciflic Insurance Co. of New York

Pearl Assurance Co. Ltd.

Perth Mutual Fire Insurance Co.

Phoenlx Assurance Co. Ltd. (Provident Assurance Co.)

Phoenlx Insurance Co.

Provinecial Insurance Co. Ltd.

Prudential Assurance Co. Ltd.

Quebec Assurance Co.

Queensgland Insurance Co. Ltd.

Ballway Passengers Assurance Co.

Reliance Insurance Co. of Canada

Rellance Insurance Co, of Philadelphla

Royal Exchange Assurance

Royal Insurance Co, Ltd.

St. Paul Flre & Marine Insurance Co.

St. Paul Mercury Insurance Co.

Safeco Insurance Co, 6f America

Saskatchewan Mutual Insurance Co.

Scottlish Canadian Assurance Corporation

Scottish Metropolitan Assurance Co. Ltd.

Scottish Union & Natlonal Insurance Co.

Sea Insurance Co. Ltd.

Security National Insurance Co.

Service PFire Insurance Co. New York

Skandinavia Insurance Co. Ltd.

Stanstead & Sherbrooke Insurance Co.
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Storebrand Insurance Co., Ltd.
Sun Insurance Office Ltd.
Switzerland General Insurance Co. Ltd.

Toronto General Insurance Co.

Traders General Insurance Co.

Transport Indemnity Co.

Travelers Indemnity Co.

Travelers Insurance -Co.

Union Assurance Socliety Ltd.

Union Insurance Soclety of Canton Ltd.

United Canadae Insurance Co.

United States Fidelity & Guarantee Co.

United States Flre Insurance Co.

Unity Fire & General Insurance Co.

Victoria Insurance Co. of Canada

Victory Imsurance Co. Ltd.

Wawanesa Mutual Insurance Co. :
Wellington Fire Insurance Co., (Western Unlon Insurance
Western Assurance Co.

Westminster Flre Office

World Auxlliary Insurance Corp. Ltd.

World Marine & General Insurance Co.

Yorkshire Insurance Co. Ltd.

Zurich Insurance Co.
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Source: Insurance Agents!' Association of British Columbia;
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TABLE II

COMPANIES OPEBATING AS DIRECT WRITERS

Allstate Insurance Co. :

Allstate Insurance Co, of Canada

Co-operative Fire & Casualty Co.

Emmco Insurance Co. :
Employers Mutual Casualty Co. (Fruit Growers Mutual Insurance Ca)
Federated Mutual Implement & Hardware Insurance Co.

Liberty Mutual Fire Insurance Co,

Liberty Mutual Insurance Co.

Merit Insurance Co.

Motors Insurance Corporation

.Security Mutual Casualty Co.

State Farm Fire & Casualty Co.

State Farm Mutual Automoblle Insurance Co.

Source: Insurance Agents' Assoclation of British Columbia.



