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THE TECHNIQIm OF RATE I~IAKIlgG AS ILLIISTRATED B~ 
THE 1920 NATIONAL R]~"~ISlOlV OF WOm~i]~N'S 

CO~EI~SATIOlV I~'SUaA~ICE RATES. 

BY 

G. i~. ]~IICHELBACHER. 

To one who has never taken active part in such proceedings, a 
revision of rates means probably ]ittle more than a new manual 
wifll various innovations in classifications, rules and rates. From 
this point of view a revision is simple; the manual suddenly ap- 
pears as a completed product, there follows a short period of adjust- 
ment to changes in rates and methods of underwriting and then 
the order of things runs on as us:ual. The new manual is only 
an incident and is accepted more cr less as a matter of course, as 
a necessary development in the [usiness. To a person in this 
position a manual is apparently cr~..ated over night, or possibly in 
the short space of time it takes a committee to make certain fun- 
damental decisions withou~ which i t  would be impossible to have a 
revision at all. 

Such, however, is not the case. The production of a manual is 
a huge task requiring months of preparation by the individual in- 
surance carriers and by the organization prosecuting the work, 
elaborate machinery for assembling and compiling statistics, nu- 
merous committee meetings for the determination of actuarial, 
underwriting and engineering princi~ples and a large staff trained in 
the minutiae. The beginnings of a revision are to be found in the 
ofl~ces of the insurance carriers whe:ie the necessary statistical data 
are brought together from original sources. The final publication 
of the manual can come only after fllese raw "statistics have been 
filed with some central organization :, audited, combined with simi- 
lar figures filed by other carriers and subjected to actuarial and sta- 
tistical processes by means of whic[ they are converted into com- 
pact form for the use of the technh;al committees which translate 
them into rates. 

I t  is for the purpose of outlining :the rate making process in it~ 
various details that this paper is presented. The several steps in 
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a rate revision will be described and the reader will be taken 
through the procedure from beginning to end. In order that the 
paper may deal with particulars instead of with generalities, the 
recently completed 1920 national revision of workmen's compen- 
sation rates has been selected as an example, and the data, methods 
and machinery discussed will be those employed in this revision. 
The procedure of this revision is typical and differs only in detM1 
from that which might be adopted for any revision of rates. Fun- 
damentally, all revisions requiring extensive use of statistics must 
proceed along similar lines and in accordance with the same gen- 
eral principles. The present paper will, therefore, enable persons 
experienced in the methods used in other lines of insurance to com- 
pare such methods with those which have been established after 
years of experimentation in the field of workmen's compensation 
insurance. The 1920 national revision represents the latest devel- 
opment in rate making in this field. 

THE MACHINERY. 

The 1920 national revision o f  workmen's compensation rates 
was conducted under the auspices of the National Council on 
Work~men's Compensation Insurance. I t  is proper, therefore, ~o 
preface this paper with a brief outline of the purposes of the 
Council, its organization and t_he machinery by means of which it 
performs its rate making functions. 

The Council is a federation of rate making boaxds and bureaus 
w~th offices in New York City.* Its fundamenhal objects are " to  
co5perate with rating organizations and public officials in all states 
in the determination of equitable premium rates for workmen's 
compensation insurance, and to promote a true public understand- 
ing concerning fl~e establishment of such rates." 

To further the accomplishment of these objects, the constitution 
provided, among other things, that the Council shall 

"1.  Collect and compile experience for rate making purposes. 
"2. Establish classifications for rate making, and rules and pro- 

cedure governing the application of same. 
The present membership comprises the following organizations: Inde- 

pendent rating bureaus of the states of Alabama, .California, Delaware, 
Massachusetts, New Jersey, New York, Pennsylvania, Tennessee, Virginia 
and Wisconsin; the National Association of Mutual Casualty Companies 
and the National WorDnen's C'ompe~sation ~ervlce Bureau. 
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"3. ~stablish basic pure premiums ann formulate fundamental 
general principles applicable to all states for translating such 
pure premiums into rates. 

"4. Establish rating plans for ~ae purpose of modifying manual 
rates on individual risks.* 

The general administrative a rd  financial affairs of the Council 
are under the supervision and direction of two committees, the 
Governing Committee and the Committee of Managers. Upon the 
Governing Committee are six insurance carriers, membership being 
equally divided between "participating" and "non-part icipating" 
carriers.t This committee .appoints the General Manager and has 
control over the finances of the Council. The second administra- 
tive committee is made up of the General Manager of the Council 
and the Managers of the affiliated boards and bureaus. This com- 
mittee elects the members of file various technical committees, 
designates E~e chairmen of these committees, passes upon applica- 
tions for membership in the Council and assists the Council in an 
advisory capacity. 

The technical work of the Co:mcil is in charge of committees 
of insurance carriers. Each committee ~s equally representative of 
participating and of non-participating insurance and the chairman 
is, in each case, a representative o f  a state insurance department 
supervising workmen's compensai:ion rates. 

In  recognition of the fact t i n t  workmen's compensation in- 
surance for coal mines presents peculiar problems requiring special 
knowledge, a section has been formed for dealing with technical 
problems in this field. This se'~tion has its central committee 
known as the Coal Mine Commiitee and two sub-committees, the 
Actuarial Sub-committee, whose function it is to consider the actu- 
arial phases of the subject; and the Engineering Sub-committee 
which deals with engineering and inspection problems. 

* The term '~risk" used in this connection includes the operations of an 
assured which are the subject of insurance. Thus, a manufacturing plant, 
a chain of stores, a garage, the construction of a dam, the operations of a 
brink-mason, a m~ne~ a quarry, etc., may each constitute a ~r isk" '  for 
insurance purposes. 

The constitution of the Council ]efines "partlcipating" and t~non- 
participating '~ carriers as follows: ~ CParticlpating carriers' are defined 
as stock corporations issuing dividend policies, mutual corporations, state 
funds, and reciprocal interinsurers. 'Non-participating carriers' are stock 
corporations issuing non-dividend polic~.es." 
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There is a similar organization of technical committees for deal- 
ing ~ith the general rate making problem. A central committee, 
known as the General I~ating Committee, is in charge. It  is the 
duty of this committee "to prepare a manual of classifications and 
rules, to establish basic pure premiums and subsequent amend- 
ments in such manual and basic pure premiums, and to approve 
rating plans determined upon by the Actuarial and Engineering 
Committees." In this work the General Rating Committee is 
assisted by the Actuarial Committee which has jurisdiction over 
actuarial and statistical problems and over the plan of experience 
rating, and by the Engineering Committee which deals with engi- 
neering problems and more particularly with the schedule rating 
plan. 

The Council proper is in charge of a staff of officers headed by 
Harwood E. Ryan as General Manager. I t  is equipped to perform 
actuarial, engineering and statistical work and serves as the agency 
by means of which the decisions of the various technical com- 
mittees are put into proper form for practical application. 

The Council has no absolute power over rates and rating plans. 
The results which it produces are advisory only; the member 
boards and bureaus may accept or reject them. It  does, however, 
exercise considerable influence and its recommendations carry 
much weight because of the completeness of its statistical data and 
the reputation and ability of the members of its technical com- 
mittees. 

The most important feature of the Council's work is its function 
as a clearing house for the member boards and bureaus. Each 
member is obligated to file with the Council proposed changes in 
rules, classifications, rates and rating plans. The Council analyzes 
these propositions, checks them against the available statistical 
data in its files, subjects them to actuarial, engineering and under- 
writing tests, secures a decision from the proper technical com- 
mittee and then reports this decision to the proposing member and 
to every other member as well. Through this procedure each 
member keeps in touch with developments in other jurisdictions 
and at the same time receives the benefit of the statistical experi- 
ence and the advice and recommendations of the technical com- 
mittees of the Council. Thus, even though the conclusions of the 
Council are only advisory, ~hey are nevertheless most important 
factors in promoting uniformity in underwriting, actuarial, sta- 
tistical and engineering procedure in all ~ctions of the country. 
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T~zE PnOBLEM. 

Before considering the technique of a rate revision, it is essential 
to examine the nature of the problem requiring solution. This 
problem is the production of the manual, a book containing rules 
of underwriting procedure, a schedule of classifications describing 
the various risks to be rated, and rates applicable to the classifi- 
cations. 

Jn workmen's compensation insurance there are approximately 
1,000 classifications. For  the most part  each classification repre- 
sents an entire industry or business, as, for example, bakeries, 
landscape gardening, mining, department stores. But this is not 
necessarily so. Some clarifications skill follow occupations, such 
as carpentry, locksmithing, plastering; others represent processes, 
such as wood-turning, rolling mills, rubber reclaiming. 

Classifications should meet ceitain general quMifications.* They 
should be clearly phrased so tha~; their scope may be readily under- 
stood by everyone who uses them. They should represent units 
for which accurate payroll and loss records can be kept. There 
should be no possibility of manipulation, either for the purpose of 
misapplication in classifying ri~ks or of " '  jugging"  payroll from 
one classification to another ca::rying a lower rate. The staffs- 
tician in the home office of the insurance carrier should be able to 
allocate the payrol]s, premiums, and losses to the classification to 
which they belong.~ There should be as few classifications as 
possible since accurate rates caanot be established if hhe total ex- 
perience is distributed among many classifications. The best re- 
sults will be achieved if there i s  a reasonable concentration of 
experience in important classifications which actually represent 
distinct industrial units. 

* See paper by E. H. Downey entitled ~The Classification of Industries 
for Workmen's Compensation Insurance," Procee'dings C. A. ~. ~. A., ¥ol. 
II, pp. 10"-24. 

Cases are on record where unintentional errors in charging pay-rolls 
or losses to classifications have had ~. serious influence upon the experience " 
which is used as the basis for rate making. Take, for example, the case 
of ~Blasting. '~ It  is customary to require a separation of payroll for 
blasting wherever it is found. This payroll is usually estimated or taken 
at an arbitrary amount, it being difficult to obtain an accurate statement; 
the losses, however, are clearly indicated from aeeldent reports and are 
properly charged. The result probably is an experience indication that is 
excessive; the losses are correct but the payroll exposure is too low because 
it is not accurately determined. 
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The present classification sysfem is an inheriMnee from the 
days of employers' liability insurance. During each revision many 
changes are made. For example, in the 1920 revision there were 
1,319 classifications at the beginning of the work. Of these, 466 
classifications were eliminated. On the other hand, 100 new classi- 
fications were erected. The total number remaining in the manual 
at the completion of the revision was thus reduced to 953. 

It  cannot be urged that the classification system is scientifically 
satisfactory, but it is difficult to improve it by making radical 
changes. Just as, in some forms of insurance, there are old policy 
contracts which retain their original phraseology, entirely different 
from present day langmage,* so the classifications as they stand 
have a certain value because long practice has given them the 
weight of precedent and interpretation. 

The rules, likewise, are the result of gradual development and 
experiment. In each revision they are subjected to thorough over- 
hauling in order that they may be kept abreast of the times. Rad- 
ical changes have to be avoided, however, because the underwriting 
procedure covered by the rules has become more or less firmly es- 
tablished in practice and violent adjustments ar amendments would 
undoubtedly react seriously upon the business. For example, in 
the latest revision, there were only three such changes of any con- 
sequence. One of these provides for the inclusion of bonuses as 
part of the payroll upon which premiums are computed. This was 
adopted in recognition of the fact that bonuses are practically uni- 
versally considered as wages for the purpose of determining the 
amount of compensation benefits. Another involves an addition to 
the so-called "payroll" rules which govern th'e sub-division of risks 
into constituent manual classifications. Formerly, when several 
operations were involved in a risk, all of which were specifically 
classified in the manual, it was not permissible to use the individ- 
ual manual classifications for parts of the risk on the same floor 
of a building. Under the rule as amended, a "division of payroll" 
may be made in these cases provided each operation is in a separate 
department surrounded by structural partitions, and has no inter- 
change of labor with other departments. The third change in- 
volves the erection of a new rule governing the writing of business 
upon a monthly, quarterly, or semi-annual premium collection 
basis; certain percentages of the annual premium are established 

* For example, the marine insurance contract. 
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as the amounts to be deposited With the insurance carrier in these 
several cases. 

The real crux of a revision, [owever, and the phase which will 
receive attention in this paper, it the problem of establishing rates. 
In  a thoroughgoing revision, such as the present, the old rates are 
discarded completely and new rates are produced from fundamental 
data. This work requires extensive preparation and the greatest 
part of the time is consumed in that way. To fully appreciate a 
revision, therefore, it is necessa1~y to know what the manual rate 
represents, how it may be analyzed, upon what it is based and what 
processes are essential to its determination. 

The rate is the price of insura:ace per $100 of payroll exposure.* 
The manual rate is an average ::ate applicable to all risks within 
the classification to which it relates but it is not necessarily? the 
final rate charged. I t  is, howeve::, the starting point, the modifica- 
tions produced by the systems o~ merit rating (schedule or expe- 
rience rating)~ being subtracted from, or added to it, depending 
upon whether the individual risk is better or worse than the aver- 
age of its type. 

The rate must be adequate to zover the losses arising out of ac- 
cidents in the industry represen!ed by the classification and also 
the expenses incurred by ~he irsurance carrier in administering 
the insurance. The pure premium is that part of the rate which 
represents the loss cost per unit  o f  exposure. The loading is the 
part which provides for the vario'ls items of expense. The best in- 
dication upon which to base the pure premium is actual experience 
assembled from the records of :insurance carriers. The expense 
loading must be established with ~ proper regard for the prevailing 
methods of doing business and for the actual expense requirements 
of individual carriers. 

* Payroll has been taken as a basis for premium calculation because the 
state workmen's compensation laws l:ase compensation payments upon the 
wages of workmen who are injured, ~md also because it is the measure of 
the number and working time of employees most readily furnished by 
employers. 

i Schedule rating is a method of r~:.ting physical hazards. The schedule 
is a list of hazards with debits and credits therefor and is applied by in- 
spectors who make actual surveys of individual risks. Exlmrience rating 
measures both physical and moral hazards. It involves the use of the past 
loss history of the individual risk and a comparison of this with the general 
experience of the classification. 



208  THE TECHNIQUE 01~ RATE MAKII~G. 

I t  is obvious, when experience is made to serve as a basis for pure 
premium determination, that the values selected with reference to 
such experience will represent the conditions and requirements of 
the past.* There may, therefore, be some discrepancy between the 
pure premium based upon experience and the pure premium which 
will be adequate to meet the conditions of the future period for 
which the rate is contemplated. Items affecting this change, such 
as wage level, emp]o3~ment or unemployment, industrial conditions, 
immigration and emigration, amendments to the worlm:len's com- 
pensation law, changes in the interpretation of the work-men's com- 
pensation law or in the procedure of the board or commission super- 
vising and administering the law, merit rating, accident frequency 
and severity, etc., are usually measured collectively or individually 
by a factor or by factors which are applied to the pure premium 
established upon past experience. By this process the pure pre- 
mium is increased or decreased, depending upon whether the condi- 
tions effecting the change have resulted in a higher or lower level 
of cost for the period during which the rates will be applied than 
that for the period represented by the available experience. 

The pure premium for a classification based upon experience 
after analysis and comparison with the experience of other classifi- 
cations, may be termed the selected pure premiumt and the pure 
premium which is correct for the future may be desigllatecl the 
finaZ pure premium. 

In practice, complications are found. The classifications in a 
given state having adequate experience upon which to establish pure 
premiums are comparatively few in number. Where the state ex- 
perience is inadequate for rate making purposes it is necessary to 
combine the experience of several states or possibly to combine the 
experience of all states in order to obtain an experience which will 
produce a dependable indication. There must, therefore, be re- 
gional pure premiums applicable to a number of contiguous states 
and national pure premiums applicable to all states except those 
with sufficient local experience to determine their own rates.- In 
the 1920 national rate revision the experience of all states was 

* In  workmen's  compensation insurance, classification experience ~ ~ lags ' ' 
approximately two years behind the present. This is due to the "po]icy 
y e a r "  method of accounting which will be described later. 

The pure premium taken direct from the experience without modifica- 
t ion is known as the C ndicated pure premium or the ezper~ence pure 
premium. 
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available. I t  was converted to a common level and was presented 
by s~ates and by regions as well as for the country as a whole. The 
General Rating Committee in establishing pure premiums started 
with the country-wide experience and made exceptions for regions 
an(] states wherever necessary. 

TH]~ DATer. 

We came next to the consideration of the data available for a 
rate revision. In workmen's compensation insurance the major 
part of the experience.utilized for rate malting is in the form o f  
special exhibits compiled by insurance carriers which are known as 
schedules " Z "  and "W." 

Schedule " Z "  is a record, b 5 manual classifications, of the ex- 
perience of an individual state. The policies written in a given 
calendar year are reported upon as a single experience group. 
Thus, the payrolls and premiuras of policies written during cal- 
endar year 1920 and all losses arising out of these policies consti- 
tute the experience for policy year 1920.* Since the policies are 
customarily written for a period of twelve months, it follows that 
policy year 1920 will not be complete until December 31, 19~1, 
when the last policy expires. In fact ,  the experience will not be 
available in finaZ form until some time later, for the payrolls of each 
individual risk must be audited, the premiums adjusted accord- 
ingly and all the injuries resulting from accidents chargeable to the 
1920 policies must be definitely determined and compensated be- 
fore the ultimate cost of insurance can be known. The record of 
policy year 1920, for instance, continues to develop for a number 
of subsequent calendar years and it often requires a long period, 
depending upon the provisions of the state work-men's compensa- 
tion law, to determine its nltimare status.t 

The first approximation to the final result may be obtained, how- 
ever, not long after the expiratior of the last policy issued in 1920, 
provided sufficient time is permitted to elapse to enable the car- 
riers to secure audits of payrolls ~nd reports of all claims charge- 
able to the account. In this evert the losses actually paid may be 

* Also ~ermed 1920 "year of issue" or "year of risk" (inaccurately). 
-~ In ~'ew York certain payments continue during the lifetime of the 

beneficiary. The account for any year will, therefore, remain open until 
the death of the last beneficiary entitled to receive compensation on account 
of accidents chargeable to.policies issued in that year. 
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ascertained with exactness; but the liability for future payments 
must be estimated. Schedule " Z "  for 1920 may, therefore, be 
originally reported in calendar year 1922. I t  cannot, under pres- 
ent conditions, be reported earlier. I t  is this method of accounting 
that is responsible for the " l a g "  of the available experience behind 
the current rates. 

Schedule " Z "  for a given state is reported in several parts. In  
1919 there were four parts. Part  I was a record by classifications 
of the payrolls, premiums and losses of a single policy year. The 
sample form of the 1919 Part I blank reproduced as Exhibit I is 
more or less self-explanatory, but one or two comments may serve 
to clear up doubtful points. 

I t  will be noted that payrolls and premiums are reported sepa- 
rately for policies including medical aid and for policies excluding 
medical aid. I t  is customary in many states to provide a form of 
contract under the terms of which the insurance carrier reduces 
the premium by a stipulated amount, the policy holder, for this 
consideration, assuming the responsibility of providing medical, 
surgical and hospital treatment for his injured employees. This 
arrangement is designed particularly to meet the convenience of 
policy holders who have installed hospitals in their plants. In  these 
cases the entire payroll will be reported but the premium and the 
losses will be incomplete. The purpose of reporting the payrolls 
and premiums for such contracts as separate items is to permit a 
modification of the experience to take account of its incompleteness.* 

Attention should also be directed to the analysis of losses. Acci- 
dents are chssified by nature of injury into five classes as follows : 

1. Death Cases. 
2. Cases resulting in permanent total disability, i.e., absolute in- 

capacity for work, as for example, accidents involving the loss 
of both arms, both legs, both eyes, insanity, total paralysis, etc. 

* Take for example the following situation: 

Kind of  Pol icy.  

Policies including meal. aid. 
, " excluding " " . . . . . . .  

Payroll. 

$I0,000,000 i 
1,000,000 ! 

Z~edlval Loasas. 

$5,000 
0 

Tota l  Incurred 
Losses. 

$250,000 
20,000 

I~ may be assumed that the medical experience of policies excluding 
medical aid will be the same as for policies including medical aid. The 
indicated medical pure premium for policies including medical aid is .0~ 
($5,000 divided by 100,000). Applying this to the payroll excluding med- 
ical aid, we obtain expected medical losses of $500. These are assumed 
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3. Cases resul t ing  in  permanen~ pa r t i a l  disabil i ty,* as for  example,  
in ju r ies  involving the loss of one hand,  one eye, one leg, or 
any other  d isabi l i ty  pe rmanen t  in  character  which does not  
to ta l ly  incapaci ta te  the  i n ju r ed  worker.  

4. I nde t e rmina t e  cases, i.e., cases: in  which the exact na tu re  of the 
d isabi l i ty  is not  ascer ta inable  at  the  t ime th.e r epor t  is pre-  
pared.  T h e  number  of these cases will  decrease in  subsequent 
repor ts  as in format ion  is obtained which will  pe rmi t  the car- 
r i e r  to al locate them to one of the  other  groups.  

5. Tempora ry  d isabi l i ty  cases, i.e., cases involving loss of t ime  in  
excess of the  wai t ing  per iod specified in  the  state workmen 's  
compensat ion  law, which are known not  to involve any perma-  
nen t  in ju ry .  

Al l  i ndemni ty  losses, whether  p~id or "outstanding," ar is ing  out  
of each of these classifications of :injury are  repor ted  in the proper  
loss column : t  the  number  of cases is also given. Al l  medical  losses 
a re  repor ted  in  one classification, i r respect ive of the k ind  of acci- 
dent.  The  first approx imat ion  to t h e  selected pure  p remium is the  

to be the medical losses which would ~ave been incurred had the $1,000,000 
payroll been written with full aid coverage; $500 is, therefore, a measure 
of the de~ciency in the loss experience. The total experience on a correct 
basis may, therefore, be ~rritten as follows: 

Payroll. Medica] Losses. Tots[ Incurred Losses. 

$11,000,000 $5,500 $270,500 

* In the 1920 schedule ~ c Z "  this ¢lass!]ication ~ will be sub-divided, ~ ~ maj or ' ' 
permanent partial disability eases being reported in one classification~ 
" m i n o r "  permanent partial disability' eases in another. For this purpo6e 
~ major ' ' permanent partial disability 'will include the following eases: 

'~ (a) Every permanent injury, not coltstituting permanent total disability, 
which involves the loss of sight of an eye or the loss of a hand, 
foot, arm, or leg: 

(b) Every permanent injury involving the impairment to the extent of 
50 per cent. or more of a ban(, foot, arm or leg: 

(c) Any permanent injury, whether: enumerated above or not, which is 
compensated on the basis of 25 per cent. or more of permanent 
total disability (or 25 per ~mt. or more of the full-'benefit for 
permanent ~otal disability :fllowed under the act applicable 
thereto). ' ' 

t I t  will be noted ~pon reference to the blank in Exhibit I that three 
columns are provided for losses, one for " p a i d "  losses, a second, for 
~'uutstanding" losses and a third, for total losses. The first two columns 
need not be used; they are provided, for the convenience of certain carriers 
in preparing the schedule. 
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experience indication, that is, the ratio of the actual incurred losses 
to each $100 of payroll exposure.* 

The remaining parts of the 1919 Schedule " Z "  were individual 
reports of certain cases included in part I concerning which special 
additional information was required. Individual reports of death, 
permanent total disability and indeterminate cases were made. 
The cause of accident, nature of injury,  number of dependents, 
nature and extent of dependency and other items were given, thus 
facilitating the audit of the schedule and the correction of esti- 
mated losses and assisting in the allocation of these "serious" cases 
to the appropriate classifications. The individual reports also 
served a valuable purpose in enabling the rate making committee 
to graduate the pure premiums for the more serious types of in- 
jury and to spread the cost so that it  was properly distributed to 
the individual classifications. 

Whereas Schedule " Z "  presents experience by policy years and 
for individual classifications, Schedule " W "  presents it  by cal- 
endar years and for all classifications combined. Schedule " W "  
is an underwriting " g a i n  and loss" exhibit----it contains not only 
a record of premiums and losses but also a statement of expenses 
so that the carrier and the supervising authority may determine 
whether the established rates were adequate in their provision for 
both losses and expenses. The value of Schedule " W "  lies in its 
indication of the latest loss experience; inasmuch as it is on a cal- 
endar year basis it is always one year closer to the present than is 
Schedule "Z." Its use for this purpose, however, must be attended 
with many reservations owing to the considerable element of judg- 
ment and estimate involved in its preparation. 

The real use of Schedule " W "  is for the determination of the 
expense loading. The exhibit presents a detailed analysis of ex- 
penses and taxes, so tha~ each item may be evaluated in terms of 
percentage of gross premium income. 

*For example, referring to Exhibit I, the "indicated" pure premiums 
are as follows: 

Death $66,907 + 346,150 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ .193 
Permanent Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ 0 
Permanent Partial $142,703 + 346,150 . . . . . . . . . . . . . . . .  ~ $ .412 
Temporary Total $99,254 + 346,150 . . . . . . . . . . . . . . . . . .  ----- $ .287 
Indeterminate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ 0 

346,150 
Medical $66,477 + 327,520 X 327,52----~ . . . . . . . . . . . . . . . . .  ~ $ .215 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $1.107 
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A 

B 

C 
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99,254 

66,47Y 
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In addition to these particular schedules, each revision brings 
forth requests for special exhibits of data required for the solution 
of peculiar problems. In the 1920 revision, for example, three 
special calls were issued. The first was for wage data for calendar 
years 1917 and 1919. This was used to test the effect of wage fluc- 
tuation upon the cost of compensation and also for the purpose of 
determining the effect of amendments to the workmen's compensa- 
tion laws of the several states. The second was a special call for 
premium and loss data for use in projecting the experience for 
policy 5-ears 1916, 1917, 1918 and 1919 to an approximately ulti- 
mate basis. This study was made in connection with the projec- 
tion of rates, the purpose being to ascertain the trend of cost in 
order that the committee might predict file cost of calendar years 
1920 and 1921--the period for which rates were established. The 
last was a call for special information concerning the relative cost 
of medical aid in 1917 and 1919. This information was used to 
determine the increase in medical cost over this period. 

PRELIMINARY WORK. 

In a manual revision the order of events preliminary to the actual 
determination of pure premiums involves the following steps. The 
first step is the determination of the exact scope of the experience 
to be used. An outline of the desired data is prepared and sub- 
mitred to the individual carriers who compile from their records 
the necessary information and file it with the central organization. 
These reports are then audited, after which the experience is as- 
sembled and reduced to convenient form for the use of the rate 
making committees. 

In the 192.0 national revision of workmen's compensation rates 
the process was shortened by reason of file fact that Schec]ule " Z  '" 

data previously had been assembled by the several state insurance 
departments and rating bureaus and the experience was thus avail- 
able for immediate compilation in proper form for rate making. 
The Actuarial Committee, therefore, proceeded without delay to 
formulate a number of rulings to govern the staff of the Council in 
this important preliminary work. 

Mr. l~fowbray, in his paper, discusses the actuarial problems of 
the revision and the methods adoptecl for their solution. I, there- 
fore, shall merely state the conclusions of the committee and de- 
scribe the procedure by means of which they were given practical 
application. 
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1. It was decided to use the s vailable experienc e of all carriers 
for each workmen's compensation state for policy years 1916 and 
1917. The 1916 experience represented the second reporting for 
that year and was, therefore, practically altogether matured. The 
1917 experience was necessarily ~:aken from the first report. Both 
experiences were made up as of December 31, 1918, and were re- 
ported in calendar year 1919. As the revision was inaugurated in 
hTovember, 1919, this was the latest experience then available. 

2. It  is obvious that these expcMences by states and policy years 
could not be simply added together without adjustment. They 
represented varying wage levels, widely different conditions sur- 
rounding the production of accidents, and as many standards of 
indemnification as there were benefit schedules in the workmen's 
compensation laws effective in tl~e United States during calendar 
years 1916, 1917 and 1918. The committee recognized this fact by 
a decision to take the experience of a single state for one year of 
issue as representing a common ~evel to which the experiences of 
other states and years of issue might be converted and combined. 
:For this purpose, :New York Schi~dule " Z "  for 1917 was selected 
as the basis of reference. 

3. The next decisions had to do with the process of converting 
the experience to the common level: 

(a) There were six loss divisions in the original Schedule " Z "  
data, namely: 

1. Death. 
2. Permanent total disability. 
3. Permanent partial disability 
4. Temporary t~tal disability. 
5. Indeterminate disability. 
6. Medical. 

These were grouped into three ilivisions as follows: 

1. "D.  & P. T. D."--i.e., death and permanent total disability 
losses. 

2. " A l l  Other Indemnity "--i.e., permanent partial disability, tem- 
porary total disability and indeterminate disability losses. 

3. "Medical "--i.e., medical losses. 

(b) Two distinct methods of c(;nversion were selected for these 
loss divisions: 

1. I t  was decided to convert the "D .  & P. T. D." division on a 
numerical basis; that is to say, to: obtain the converted losses by 
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counting the number of cases for each classification for all states 
and years of issue, and by multiplying this by an average value per 
case determined from New York Schedule " Z "  for 1917. 

2. For converting the " A l l  Other Indemni ty"  and "Medica l "  
loss divisions an "experience differential" method was adopted; 
the conver~ed losses to be obtained by the application of a conver- 
sion factor to the actual state losses for 1916 and 1917. The com- 
mittee adopted Greene's formula* for the purpose of developing 
conversion factors for these divisions. This formula in the form 
in which it was used may be written as follows: 

__DLOSses for 7 .  Y. Schedule "Z"- -1917  
R 

Conversion Factor ~ Losses for Additional Starer 
I + D  

where 
R ~ Average Pure Prem. for 1~. Y. Schedule " Z  "--1917. 

Average Pure Prem. for Additional State 

:Expected Losses for N. Y. Schedule " Z " - -  
1917 (Using R as conversion factor) 

1 + D ~  Actual Losses for N. Y. Schedule " Z " - - 1 9 1 7  

I t  will be noted that a first approximation to the conversion factor 
is the simple ratio of average pure premiums for the two expe- 
riences under comparison.:~ 

3. Recognizing the fact that the proposed analysis of the total 
pure premium into three divisions threw into the " A l l  Other In- 
demni ty"  division two important classes of losses, those arising 
out of permanent part!al disability and out of temporary total dis- 
ability accidents, and that for this rea~n  absolutely correct results 
for individual classifications wer~ not to be obtained in the process 
of conversion if a single factor for "Al l  0~her Indemni ty"  was 
used for all classifications, the committee erected three groups of 
classifications and calculated conversion factors for each group. 
These groups are described as follows: 

*See paper by Mr. Greene entitIed "Upon Combining Compensation 
Experience from Several States," pages 10-30 inclusive, Volume ¥I, Part 
I, Proceeclings C. A. S. S. A. 

t The "additional state" experience is that to be converted to the basic 
level, e.g., Connecticut experience for 1916 and 1917--M.iehigan experience 
for 1916 and 1917, etc. 

$ An analysis of Greene's formula developing this relationship will be 
found in Mr. ~Iowbray's paper. 
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(a) Classifications involving esse:~tially contracting and building 
operations including excavation and other heavy outdoor 
work. 

In these, the "Al l  Other Indemni ty"  division will be 
created by injuries which are generally severe, such as those 
resulting from fractures, sprains and bruises. 

The nature of the operations performed is the basis of 
classification rather than the relative proportion of per- 
manent partial disabil/.ty and of temporary total di~bili ty 
losses. 

(b) Classifications characterized by a marked dismemberment 
hazard. 

In these, the " A l l  Other Indemni ty"  losses will be un- 
equally distributed, the larger percentage being created by 
permanent partial injuries. 

(c) All classifications not covered by groups 1 and 2. 

I t  was assumed that the ratios of permanent partial disability 
losses to temporary total disabilit] losses in all classifications in 
each of these groups were sufficiently uniform to obviate violent 
inaccuracies arising from the use c:f an average differential for the 
" A l l  Other Indemni ty"  division.* 

4. The committee decided to group the experience of individual 
classifications according to the "Groups"  and "Schedules"  of 
the " Manual Classifications Code." The code is an arrangement 
of the manual classifications desi~ned particularly to assist the 
under,writer in rate making. CI~ssifications presenting similar 
hazard characteristics are thrown together into groups. These 
groups in turn are associated in i;chedules. For example, group 
102- -"  Baking"  includes the follo~ing four classifications: 

2000--Bakeries 
2001--Cracker Manufacturing 

* Strictly speaking the losses for erich "kind of injury should be con- 
verted independently, as there is likely to be a different cast relationship 
as between states for each class. The points raised in connection with the 
~ All Other Indemnity" div~slon are that the ratio of the two important loss 

elements making up the division is not ~onstant for a~l classifications and 
that the use of one conversion factor, rather than two separate conversion 
factors, would produce inaccurate results particularly if an attempt were 
made to apply a single factor to all classifications. 

15 
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2002--Macaroni Manufacturing 
2016--Breakfast Food Manufacturing--prepared foods--excluding 

oatmeal and corn milling. 

This ~oup is one of thirteen groups making up Schedule 5- -  
"Food and Tobacco." 

The use of the code has the advantage of associating analogous 
experiences in homogeneous groups and of so arranging the work 
of revision that classifications which should be considered together 
for rate making, come up automatically in the proper order. 

5. Finally, it was decided to present the classification, group and 
schedule experiences for each of the following regional sections 
and also for the country as a whole: 

Eastern 

Connecticut, Maine, Maryland, Massadhusetts, New Jersey, 
New York, Pennsylvania, Rhode Island, Vermont. 

Cenlra~ 

Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Ne- 
braska, South Dakota, Wisconsin. 

Wester~ 

California, Colorado, Montana, New Mexico, Utah. 

Southern 

Kentucky, Louisiana, Oklahoma, Texas. 

The purpose of presenting the data in this manner was to afford 
the General Rating Committee an opportunity to study the experi- 
ence not only by states, but also by sections of the country, thus 
simplifying the establishment of exceptions to the national pure 
premiums wherever the experience of individual states or regions 
warranted such treatment. 

The first step in the execution of the program outlined by the 
Actuarial Committee was ~he calculation of conversion factors. 
For this purpose the blank reproduced as Exhibit I I  was prepared. 

Twenty classifications in each of the three conversion groups 
were selected as a basis for the calculations. In this process it 
was neeessa~ to exercise considerable care in order that the classi- 
fications selected might be hTpical and at the same time represent 
a sufficient volume of the total experience to produce dependable 
results. Lists were prepared of the seventy-five classifications in 
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each group which had the largest pa)~roll and loss exposure in  Kew 
York Schedule " Z "  for 1917. Classifications peculiar  to New 

York,  tha t  is, those represent ing industr ies  which migh t  produce 
unique  experience were then eliminated.  S imi la r  lists were pre- 

pared for each state from the combined experience for policy years 
1916 and  1917. These lists were then compared and the twenty  

classifications common to both lists for each conversion group were 
taken as a basis for the calculations. I n  some states, where the 
available exposure was too small  to provide a satisfactory basis, 

the groups were consolidated.* I n  two cases even this procedure 
did not  produce enough volume to insure dependable results and  
the state experience was not  converted a t  a l l . t  Wherever possible 

• group 1 was main ta ined  because, par t icular ly  i n / h e  western states~ 
the classifications comprising the group (min ing ,  oil production,  
etc.) are unique  and i t  was desired to convert the logses on the 
most  consistent basis tha t  could be obtained. 

The conversion factors for the several states are presented in  

the following table:  

Group I. Group I[. Group IIL 
State. 

All Other~i Med. All Other. I Med... All Other. Med. 

New York 1916 . . . . . . .  1.022 .827 1.254 .936 1.302 .866 
Connecticut . . . . . . . . . .  2.902 .780 2.919 .904 1.928 .588 
Maine . . . . . . . . . . . . . . .  3.326 1 .460  2.527 1 .173  2.113 1.552 
Massachusetts . . . . . . . .  1.503 .964 1 .850  1 .090  1.665 .984 
New Jersey . . . . . . . . . . .  2.525 1 .742  2.543 1 .639  2.089 1.465 
Pennsylvania . . . . . . . . .  3.714 2.148 3.372 1.662 3.109 1.715 
Rhode Island . . . . . . . . .  2.894 1 .043  2.894 1 .043  2.894 1.043 
Vermont . . . . . . . . . . . . .  2.718 1 .438  2.718 1 .438  2.718 1.438 
Maryland . . . . . . . . . . . .  3.493 1.302 3.042 1 .273  3.522 1.214 
Illinois . . . . . . . . . . . . . . .  1.814 .760 1.712 .855 2.040 .723 
Indiana . . . . . . . . . . . . . .  1.682 .944 1 .754  1 .075  1 .767  1.039 
Iowa . . . . . . . . . . . . . . . .  2.334 1 .156  1.873 .955 2.692 .983 
Kansas . . . . . . . . . . . . . .  1 .294 1 .479  1 .337  1 .700  1 .337  1.700 
Michigan . . . . . . . . . . . .  2.204 1 .158  2.193 1 .143  2.783 1.116 
Minnesota . . . . . . . . . . .  1.442 .740 1.605 .844 1.846 .756 
Nebraska . . . . . . . . . . . .  1.743 .795 1.589 .651 1.589 .651 
Wisconsin . . . . . . . . . . . .  1.535 .589 1.799 .819 1.806 .704 
California . . . . . . . . . . . . .  835 .360 1.355 .549 1.433 .477 
Colorado . . . . . . . . . . . . .  2.837 1 .593  3.300 1 .090  3.300 1.090 
Montana . . . . . . . . . . . . .  3.675 1.322 3.675 1 .322  3.675 1.322 
Utah . . . . . . . . . . . . . . . .  3.222 1 .002  3.222 1 .002  3.222 1.002 
Kentucky . . . . . . . . . . . .  1.210 .841 1.541 .796 1.83@ .761 
Louisiana . . . . . . . . . . . .  1.652 .726 1.939 .774 2.539 .770 
Oklahoma . . . . . . . . . . . .  2.514 ~ 1.136 Z 2.098 .708 2.098 .708 
Texas . . . . . . . . . . . . . . . .  ~ 2.047 [ 1.124 ,I 1.255 .746 1.768 .783 

* This was true of the experience for the states of Montana, 
Islandj Utah and ~Termont. 

t New Mexico and South Dakota. 
Colorado, Kansas, Nebraska and Oklahoma. 

Rhode 
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The next step was the selection of average "D. & P. T. D." 
values from New York Schedule " Z "  for 1917. As a basis for 
this work the committee had aa exhibit pre~enting the following 
information for each schedule of the Manual Classifications Code: 

(a) Number of "D. & P. T. D." cases.* 
(b) Total incurred :' D. & P. T. D." losses.* 
(c) Average cost p~r case. 

The exposure in many schedules being in~lequate, an attempt 
was made to group schedules according to predominant character- 
istics affecting the cost of death and permanent total disability. 
Such factors as the employment:, of women and children or single 
men, the probable number of dependents and the degree of depend- 
ency, the average .age of injured employees and similar factors were 
considered. The experience wa~,~ then assembled according to this 
tentative grouping and the average value of "D. & P. T. D." cases 
obtained for each group. To t/fis point the grouping was based 
entirely upon a pr/od considerations. A comparison was then 
made of the ~oup average value with the average value for the 
individual schedule, exceptions being established where the value 
for the schedule was out of l~ne and where the exposure was 
broad enough to produce a relia~fle indication. As a result, seven 
groups of schedules were selected with average values as follows: 

I--$3500.00.-- 
Agri.culture 
Wood 
Contracting, not erection 
Care, eus±ody and maintenance 
Miscellaneous occupat/on,; 

II---$3500.00.-- 
Food and tobacco 
Textiles 
Clothing 
Laundries 
Leather 
Paper goods 
Fine machines and instruments 
Commercial enterprises 
Clerical and professional 

III--$4400.00.-- 
Rubber, composition, bone, etc. 
Paper and pulp 

*New York Schedule " Z "  for 191L 
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Printing 
Metal forming 
~'Iachine shops 
Vehicles 
Stone products 
Clay products 
Glass and glass products 
Chemicals 
:~'~iscellaneous mannfacturiug 

IV--$5300.00.-- 
Mining 
Metallurgy 
Quarrying, stone crushing, etc. 
Erection--metal 
Erection--not metal 
Ship building 
Railroad Operation 
Public utilities--not railroad operation 

V--$~400.00.-- 
Garage and trucking 

VI--$1900.00.-- 
Vessel operation 

VIII--$2300.00.-- 
Stevedoring and freight handling 

Finally the committee tested these values to ascertain how closely 
they reproduced the total incurred " D .  & P. T. D." losses of New 
York Schedule " Z "  for 1917. The comparison being found satis- 
factory the selected values were adopted as a basis for conversion. 

The final step preliminary to the determination of pure pre- 
miums was the conversion of the state experiences to the common 
level. For this work the blank reproduced as Exhibit I I I  was used. 
This blank calls for the combination of the payrolls and actual 
losses for each state for policy years 1916 and 1917.* I t  also 
requires the combination of the loss elements entering into the 
" All Other Indemnity" divis{on. These combinations were made 
on intermediate cards which were deaigned in the same form as 
the Schedule " Z "  blank. The ori~nal Schedule " Z "  figures for 
the two policy years were combined and entered on these cards 
after which the necessary information for the working sheet was 

* New York is an exception because the selection of Schedule " Z "  for 
1917 as representative of the common level made it necessary to deal 
separately with the experience for 1916. 
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noted in a column especially designed for this purpose. The ad- 
justment of medical losses in classifications for which "ex-med- 
ieal" policies were reported was also made on this preliminary 
card. The total of the combined experience of each state was 
then balanced against the totals of the two individual years, thus 
verifying the work to this point. 

The data for columns 3 to 9 inclusive of the working sheet 
were then posted from the intermediate state card, the work being 
so arranged that each clerk had a certain group of working sheets 
for which she was responsible. The code numbers in the upper 
righthand corner of the working sheet had been previously in- 
serted and a list of conversion factors prepared. The work of con- 
version, that is, of applying the conversion factors to the state 
losses was carried on at night by a special crew so that the working 
sheets might be used to the maximum advantage. Thus, as 
rapidly as the actual losses were entered in the day time they were 
converted at night, both jobs going forward simultaneously. The 
night crew also calculated pure premiums wherever necessary and 
obtained territorial and country-wide totals of payroll and con- 
~erted losses. Later, when the day force had completed its work 
of entering the raw state experience, it checked the calculations of 
the night force. 

As soon as the working sheets for individual classifications were 
completed, the work of grouping classifications was started. The 
grouping was of two kinds. First, there was the throwing to- 
gerber of the experiences of classifications which were essentially 
cross references. As a basis for this work a special committee of 
underwriters had previously reviewed the ~Ianual Classifications 
Code and had indicated certain combinations. These, as has been 
stated, were really the bringing together of experiences which were 
similar. For example, prior to the present revision there were 
several classifications in the manual for various forms of mill- 
wright work, such as: 

3720----Conveyors--Coal and Ash--installation, etc. 
372~--Acetylene Gas Machines--installation. 
3723~Refrigerating Machinery--installation. 
3727~Engines--installation. 
3729~Pumps--installation. 
3732--Leather Belting--installation and repair. 
373"4----Automatic Stokers--installation. 
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These, in reality, were no more than cross references to the key 
classification, 3724 Millwright Work. The experiences, there- 
fore, were thrown together and grouped with that of 37~4. For 
the purpose of this grouping the regular working sheet was used, 
proper note being made of the individual experiences going into the 
combination. 

The second combination involved the determination of the ex- 
perience for each group of the Manual Classifications Code. For 
this purpose a working sheet, identical in form with that for in- 
dividual classifications but of a different color, was prepared. The 
working sheets for the individual classes in each group were 
assembled and a group working sheet properly designated was at- 
tached to each set, after which the necessary consolidations were 
made, entered on the group sheet and checked. Finally, the group 
working sheets were assembled by schedules and combined. 

I t  was then necessary to reproduce the experience data in con- 
venient form for use by the General Rating Committee. Much 
thought was given to this phase of the arrangements inasmuch as 
proper presentation of the data is an important factor in determin- 
ing the speed of a revision and the accuracy and convenience of the 
work. After a careful canvass of the various methods or reproduc- 
tion it was decided to photograph the exhibits. For this purpose a 
special form was prepared on onioK skin paper with rulings and 
column headings printed on the reverse side. The experiences 
were typed on these forms from the working sheets, a carbon being 
used to throw the figures on the back of the sheet thus making a 
clear impression through the paper. PIMes were then prepared 
from these copies by a photographic process, after which the sheets 
for the use of the Committee were printed.* Samples of the sheets 
in the form presented to the Committee are reproduced in Exhibits 
IV, V and ¥I. 

The experience in Exhibit IV is for classification 3632--" Ma- 
chine Shops--no foundry" which is in group 461--schedule 18 
and falls in the second conversion group. The blank in this 
ease was white. The 1919 converted pure premium noted in the 
upper right-hand mar~n is an approximation to the old pure 
premium in the manual in effect immediately prior to the revision. 
The arrangement under the heading "Adopted Pure Premium" 

* This work was done for the Council by the NationM Process Co. of 
:New York City. 
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was provided for the use of the General Rating Committee. In this 
space the committee entered the selected pure premiums. If  one 
set of pure premiums was adopted for the entire country it was 
entered in the first set of squares opposite the word "National." 
If exceptions were established they were noted under the caption 
"Exceptions," the state or region in question being written in the 
square at the left-hand side. The note in the lower right-hand 
margin was used to indicate the identity of discontinued and cross 
reference classifications, the experience of which had been included. 
In the case of classification 3632 there were no such inclusions. 

Exhibit V gives the sheet for group 461 "Machine Shops---no 
foundry." I t  was reproduced on yellow paper. The data here are 
for the group of classifications noted in the box in the lower right- 
hand margin. In addition to classification 3632 the group in- 
cludes eight related classifications. 

Exhibit ¥ I  presents the experience for schedule 18 "l~Iachine 
Shops." This is in the same form as the group and classification 
sheet and gives a summary of the experience for the seven groups 
comprising the schedule. It  was reproduced on blue paper. 

An idea of the extent of the data available to the General Rating 
Committee upon the completion of this preliminary work may be 
obtained from Exhibits VII  and VIII.  ]]xhibit VI I  gives the 
total experience by states. Exhibit VI I I  presents the same ex- 
perience by schedules. The total payroll, it will be noted, was 
close to $12,000,000,000 and the converted losses were approxi- 
mately $115,000,000, a truly imposing volume of experience, the 
largest, in fact, ever available for a revision of workmen's com- 
pensation rates. 

~STABLISIK~fENT OF BASIC PURE P~EsIIu3[s.* 

With the preliminary work out of the way we can next consider 
the first phase of the revision proper, namely, the establishment of 
basic pure premiums. This involves the determination of national, 
regional, and state pure premiums upon the basis of the converted 
experience. These pure premiums have no significance in them- 
selves; they must be reconrer~ed to the level of the stabe experi- 
ences before they can be use/[ for rate making purposes. They are, 
however, an important link in the procedure because they are the 
starting point from which state rates are eventually developed. 

* The basic pure premium is the selected pure premium on the New York 
1917 level. 
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The problem may be s~a~ed in simple ~erms. Here we have ex- 
perience which is in such form that the losses for all states and 
policy years are expressed in terms of a common denominator; it 
may be assumed that the converted national experience is merely 
a magmified New York Schedule " Z "  for 1917. This experience 
is pre~nted by states, regions and for the country as a whole and 
it is analyzed to show not only the total indicated pure premiums 
but also the indications for each of the pure premium divisions. 
It  is obvious that if there is ~eat  uniformity in the experience of 
the several states and regions, the national indications may be 
taken as representative of the cost of workmen's compensation in- 
surance in all states. Where there is no uniformity and the experi- 
ence is broad enough to give dependable results for individual 
states, the experience being on a comparable basis, the states and 
regions requiring individual consideration can be singled out by 
inspection, and proper exceptional pure premiums created. 

The aim should be to follow the converted experience as closely 
as possible, using it in mass where permissible, but always watching 
for variations indicating re~onal or state conditions representing 
actual differences in cost. The test of the accuracy of the work is 
primarily whether the selected pure premiums actually reproduce 
the converted losses. The results, from the standpoint of the in- 
dividual state, will be satisfactory only if, in addition, every im- 
portant classification which produces sufficient local experience to 
indicate the state pure premium is accorded exceptional treatment. 

With this plan of procedure in mind the reader will appreciate 
that the establishment for 1,000 classifications of basic pure pre- 
miums, with the necessary exceptions for states and regions, is by 
no means a task that can be disposed of in a short time. In the 
1920 revision over two solid months were consumed by this phase 
of the work. 

At this point it may be wise to offer a word of warning in con- 
nection with the use of experience for pure premium determination. 
In work-men's compensation insurance it is impossible to develop 
.rates by rule and solely in accordance with mathematical prin- 
ciples. Such methods may come in time but at present rate 
making in this field involves the use of a large element of judg- 
ment in addition to statistics, although statistics always provide 
the best basis for rate making. The statistics in themselves do not 
pro~4de the solution. The correct interpretation of the available 
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experience and its use for rate making involves a knowledge of 
the way the business is underwritten and administered, an intimate 

• acquaintance with industrial processes, particularly from the stand- 
point of accident production, and, above all, an appreciation of the 
weaknesses inheren~ in the data themselves. Underwriters usually 
are responsible for the establishment of pure premiums, but they 
find it necessary to keep in close touch with actuaries, statisticians, 
and safety engineers. In fact, the best results are obtained by rate 
making committees upon which all these professions are represented. 

I t  is impossible, in a paper of this length to describe the many 
interesting questions which present themselves during a rate re- 
vision. One must live with the problem to learn its many varia- 
tions. It  will be possible, however, to discuss the selection of pure 
premiums for several typical classifications and in this way to 
convey to the reader an idea of the procedure followed in establish- 
ing pure premiums under various conditions. 

1. The simplest ease is where the experience is reasonably uni- 
form by states and regions and represents a sufficient volume for 
the entire country to produce a true indication for each pure pre- 
mium element. A classification of this type is 3632--" Machine 
Shops--no foundry," the experience of which is reproduced in 
exhibit IV. For this classification the national indications were 
adopted without modification and no exceptions were established. 
The selected pure premiums thus correspond to the indicated pure 
premiums, namely : 

D: & P. T.D. All Other Indemnity. IV~edlcal. Total. 
$.18 $.17 $.26 $1.20 

T 

2. A second case of common occurrence is where there are several 
clarifications so related from the standpoint~ of hazard that the 
combined experience of the group is representative. A group of 
this description may constitute one of the groups of the Manual 
Classifications Code or it may be made up by associating classifica- 
tions within a single code group or from several different code 
groups. In these cases the group experience may be uniform by 
states and may aggregate a dependable volume for the United 
States thus enabling the committee to establish the country-wide 
indications for all states and for all classifications in the group. 
The group experience is then the basis for rate making, it being 
used as the experience of a single classification would be used, and 
the results applied to the individual classifications. 
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A case in point is group 161 of the Manu~l Classifications Code 
which comprises the following classifications: 

2501--Clothing Manufacturing 
9502.--Fur Goods Manufacturing 
9503---Dres~making 
2520--Collar and Cuff Manufacturing 
2521--Shirt Manufacturing 
4416--Rubber Garments Manufacturing--no rubber mill. 

The regional and country-wide indications for this group are 
presented in the following table: 

Re ,on .  

Eastern . . . . . .  
Central . . . . . . .  
Western . . . . . .  
Southern . . . . .  
U.S.A . . . . . . .  

Payroll Exposure. 

$400,818,500 
40,140,800 
7,142,300 
4,583,800 

452,685,400 

Indicated Pure Premiums. 

D.&P.T.D.  A.O.  M~ica l .  t Total. 

so2  s. 8 
.05 .10 .03 .18 

0 .09 .03 [ .12 
0 .08 .03 .11 

.02 .11 .05 .18 

I t  will be noted that if account is taken of the limited exposure 
in the western and southern regions and the fact that no "D. & 
P. T. D." losses appear in either experience, the indications of the 
total pure premiums and also of the partial pure premiums are 
fairly uniform. In this case the national indications were adopted 
for all states and for the six classifications in the group. 

3. The next type includes cases of classification and group 
experiences which have developed unique indications in individual 
states and regions requiring the establishment of exceptions. Such 
a case is that of classification 1321--" Oil Producing---operation 
of oil leases, etc." I t  is apparent from a consideration of the 
nature of file operations falling under this classification that a 
single set of pure premiums for the United States would not 
measure the varying conditions found in individual states in which 
this industry is important. This is fully berne out by a review 
of the experience for the more representative states which is pre- 
sented in the following table: 
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Region. 

Pennsylvania.. 
California . . . .  
Oklahoma . . . . .  
Texas . . . . . . . .  
U.S.A . . . . . . .  

Payroll Exposure, 

$5,172,000 
7,709,100 
9.298,200 
4,628,400 

30,872,500 

Indicated Pure Premiums. 

~.&P,T,D. A.O.  Medical. Total. 

$1.14 $1.78 $.27 $3.19 
• 41 .39 .14 .94 
• 29 1.07 .29 1.65 

1.15 1.23 .44 2.82 
• 81 1.03 .26 2.10 

In  this case exceptions were established for the states of Pennsyl- 
vania, California, Oklahoma aml Texas based upon the local ex- 
perience in each state. 

4. There are many cases, however, where the experience of a 
single classification or even the experience of a homogeneous group 
is inadequate. These are the case~ presenting difficulties. No prac- 
tical criteria have been developed which may be applied to the pay- 
roll or losses for the purpose of measuring the adequacy of expe- 
rience for rate making purposes. Judgment is still an important 
factor. I t  is evident that the loilses which occur with the greatest 
frequency require the least exposure to produce a dependable indi- 
cation, and that those which occur infrequently cannot be measured 
except by large volumes of data. In general, losses furnish the 
most reliable guide to a dependable experience and the volume nec- 
essary to provide a reliable rate making basis varies from the "Med- 
ical"  division, for which the leas~; exposure is required, to the "D. 
& P. T. D." division, where the experience indication is only con- 
clusive if the exposure is large. 

Two cases will illustrate these Foints. Take, for example, classi- 
fication 3075--" 0oppersmithing--shop only." For this classifica- 
tion the total payroll for the UnitM States was $1,554,300 and the 
indicated pure premiums were as follows: 

D. & P. T . D .  All Ot~er Indemnity. ~iedlcaJ. Total. 

0 $.~8 $.26 $.74 

The experience obviously was so limited that there was no basis for 
establishing exceptions for individual states or regions. As a matter 
of fact the country-wide experience itself was incomplete, as evi- 
denced by the absence of death and permanent total disability 
losses. In  this ease the committee accepted the indications of the 
experience for the "Al l  Other" and "]~fedical" pure premiums 
and supplied the "D. & Y. T. D." ipure premium by adopting $.12, 
the indication for a number of related groups in schedule 17. 
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The second example is that of classification 5103g"Door, Win- 
dow Frame, or Sash--erection and repair--metal or metal cov- 
ered." The experience for this classification for the United States 
on a payroll exposure of $2,722,100 indicated the following pure 
premiums : 

I). & P. T . D .  All Other Indemnity. Medical. Total. 

$ 1 . 9 6  $1 .58  $ .36  $3 .89  

The committee, after a careful review, decided that the "D. & P. 
T. D." indication was abnormal. It was willing, however, to ac- 
cept the "All  Other" and "]~Iedical" indications as correct. The 
problem was to find a "D. & P. T. D." pure premium which might 
be used for the classification. The "D. & P. T. D." indication of 
group 664 .':Ornamental and Architectural ]~Ietal Work Within 
Buildings," the group in which classification 5103 falls was se- 
lected, the adopted pure premiums being as follows: 

D. & P. T . D .  All Other Indemnity. Medical. Total. 
$1.23 $1.68 $.36 $3.17 

5. Finally, there are eases where there is some experience but it 
is of such small volume as to be of no value whatever for rate mak- 
ing, or where there is no available experience at all. These will 
arise where the classification has not been in effect long enough to 
permit the accumulation of a representative experience, where the 
classification is newly erected, or where an existing classification is 
radically amended, thus making it impossible to use the experience 
accumulated under the old wording for the purpose of establishing 
pure premiums for the new classification. Such cases are treated 
in several ways: 

(a) They may be found to represent substantially the same haz- 
ards as classifications for which experience is available in sufficient 
volume for rate making purposes, in which event the pure pre- 
miums of the analogous classification may be adopted. 

(b) They may be compared with some classification for which 
experience is available and a factor of relationship established 
which will permit the derivation of pure premiums from those es- 
tablished for the related classification. 

(c) The pure premiums may be established entirely upon judg- 
ment. 

(d) The existing pure premiums may be continued. 
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Several cases typical of this =class may be described as follows: 
(a) Prior to the revision there was a single classification in the 

manual for "Fertilizer Manufacturing." This was classification 
4580--" Fertilizer Manufacturing--no phosphate companies." I t  
was found in practice that this classification, which carried a sub- 
stantial rate, did not properly :reflect the hazards of certain con- 
cerns, which buy ingredients and manufacture fertilizer by the 
simple process of mixing these materials by hand and putting them 
into sacks or other containers. During the revision it was decided 
to eliminate classification 4580 and to erect two classifications in its 
place, one of which was particularly designed to fit the type of risk 
just described and which was expressed in the following lan- 
guage : "Ferti l izer Dry Mixing Plsnts~excluding the manufacture 
or handling of acid, bone and rock crushing, and the preparation 
of tankage--not available for division of payroll."* The new 
classification could not be coral?areal with classification 4580 and 
the experience for classification 4580 was, therefore, of no value in 
determining pure premiums for it. This being the case the com- 
mittee sought some analogy which would enable it to determine 
pure premiums. The new classification for this purpose was re- 
lated to classification 4581~"  Phosphate works~no mining": and 
the following pure premiums--previously adopted for classifica- 
tion 4581~were established: 

D. & P. T.D. All Other :Indemnity. Medical. Total, 

$51 $.56 $.25 $1.32 

(b) A similar case is that of a new classification described as 
follows: "Cord and Twine Manufacturing--not ~rom manila, 
hemp, sisal or jute--including t?~e manufacture of cotton rope or 
cord." In the absence of experience this classification was deemed 
%o represent the same hazards as classification 2222--"  Cotton 
Spinning and Weaving" and the pure premiums of classification 
2222 were, therefore, adopted. 

(c) The next example is the case of classification 4923--" Photo- 
graphic Supplies Manufacturing." For this classification the na- 
tional experience was deemed to be entirely out of line and was, 

" The " n o t  available for  division of pay ro l l "  clause means tha t  the 
classification cannot be used unless it expresses the complete operations of 
the risk. I t  therefore, cannot be used to cover the mixing operations of 
a fertilizer manufac:turing risk which manufactures fertilizers from raw 
materials. 
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therefore, discarded. In the absence of a better indication the old 
pure premium of $.48 was continued and arbitrarily divided as 
follows: 

D. & 1 ~. T . D .  All Other Indemnity. Medical, Total. 
$.12 $.24 $.1~ $.48 

(d) During the revision the "steel making" classifications were 
radically amended. Prior to the revision the classifications had in- 
cluded the steel making processes and had specifically excluded 
rolling mill and forging operations for wtfich separate classifica- 
tions and lower rates were provided. I t  was found that this divi- 
sion of the industry was impracticable and the new classifications, 
therefore, include rolling mill and forging operations. For ex- 
ample, classification 3000--"Steel World---open hearth, bessemer, . 
and crucible, or open hearth and bessemer, casting ingots, and pud- 
dling and blooming mill operations" was eliminated and tim fol- 
lowing classification erected in its place: 3008 "Steel ]~aking---open 
hearth furnaces including bessemer, with blooming mills or forg- 
ing and rolling mills---excluding blast furnace operation and coke 
manufacturing." Naturally the experience of classification 3000 
could not be used to obtain pure premiums for the new classifica- 
tion. An investigation was made to determine the relative propor- 
tions of "steel ma](ing" and "rolling mill" operations which 
would fall under the new classification and the pure premiums 
were obtained by using the experience of 3000 as well as the expe- 
rience of 3018--"Iron and Steel Rolling ]liills--n. o. c.--with or 
without puddling furnaces," a weight of two being assigned to the 
latter experience as compared with the weight of one to the expe- 
rience for classification 3000, these being the proportions of pay- 
roll for the two operations assumed to be included under the new 
classification. 

After all the pure premiums were established the General Rat- 
ing Committee carefully reviewed them for the purpose of detect- 
ing inconsistencies, particularly in the "D. & P. T. D." division. 
The "D. & P. T. D." division requires the broadest exposure for a 
dependable indication and, in the absence of sufficient experience, 
the pure premiums in many cases had been selected with reference 
to the group or schedule indication--in other words a large element 
of judgment had been employed. Inasmuch as each classification 
had been taken up in the order in which it appeared in the ~anual 
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Classifications Code there was a l~)ssibility that classifications repre- 
senting the same "D. & P. T. D." hazards but having a limited 
experience might have received different treatment merely because 
they were not all considered at the same time. For the purpose of 
making this final survey two lists of the selected pure premiums 
were prepared. One presented the pure premiums for each classifica- 
tion and was arranged according to the groupings of the Manual 
Classifications Code. The other also presented the selected pure 
premiums but in a special arrangement in which all classifications 
having the same " D .  & P. T. D." pure premiums were thrown into 
a single group. These lists were carefully reviewed, and some in- 
consistencies were located although not so many as were anticipated. 
In several cases groups were comb::ned and pure premium variations 
of $.01, $.02, $.03, $.04 or $.05 eliminated. In other cases cor- 
rections were made for individual classifications, for the purpose of 
truing up the results. 

After this final review of the pure premiums, a test was made to 
ascertain how closely the committee hail followed the converted 
experience. This test was made by extending the payrolls at the 
established pure premiums, exceptions being taken into considera- 
tion, and comparing the expected losses obtained in this manner 
with the converted losses. The comparison was made by groups 
and schedules and for all schedules combined. The total expected 
losses were within ~ of 1 per cent. of the actual converted losses 
and the results for individual gr:)ups and schedules compared fa- 
vorably and were within reasonaKe limits, thus indicating that the 
national pure premiums had been selected with care and with 
proper regard for the experience indications. 

DETER:gIIVATION OF STATE PURE PRE:~fIUI~fS. 

We have gone through the process of bringing all experience to 
a common level for the purpose of finding the necessary volume 
for establishing a relationship of hazard between classifications and 
have obtained an expression of this relationship in terms of basic 
pure premiums. We are now confronted with the problem of re- 
tracing our steps. This means th~ breaking up of the national ex- 
perience and the translation of the basic pure premiums so that 
they may be expressed in terms of state level rather than of basic 
level. We must secure for each state a set of pure premiums which 
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in the aggregate will reproduce the experience of the state and 
which we may later project into gross rates for the several manual 
classifications. The experience of each state is the sole criterion for 
the determination of its own level of rates. 

The first step in this procedure involves nothing more than the 
reversal of the conversion process. Instead of attempting to bring 
the experience to a common level we now have to translate pure 
premiums established on the converted experience back to the level 
of the individual state. For example, let us take the problem of 
bringing the national basic pure premiums to a level represented 
by the Connecticut Schedule " Z "  data for policy years 1916 and 
1917 combined. 

I t  has been demonstrated that the established basic pure pre- 
miums reproduce the converted losses which, according to our 
hypothesis, are representative of New York Schedule " Z "  for 
1917. These basic pure premiums must, therefore, correspond to 
the experience for l~ew York Schedule " Z "  for 1917. We have a 
set of factors for the "A l l  Other Indemnity" and "Medical" loss 
divisions by means of which Connecticut losses for policy years 
1916 and 1917 were converted to the basic level. As a first ap- 
proximation to the translation factors we may assume the recip- 
rocals of these conversion factors.* 

For the translation of the "D.  & P. T. D." element, it is nec- 
essary to make a comparison of average values taken from the Con- 
necticut Schedule " Z "  experience for 1916-1917 with the corre- 
sponding values which were used in the conversion process. The 
ratios of these values constitute the translation factors for this 
element. 

The factors having been obtained the actual translation of the 
basic pure premiums is accomplished by the simple process of ap- 
plying the factors to the basic pure premiums. Thus, assuming a 
simple hypothetical case, let us say that the national basic pure 
premiums for a certain classification are as follows: 

D. & P. T. D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $120 
All Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.50 
~edical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

and that the translation factors applicable to this particular classi- 
fication are as follows: 

J This is only an approximation as ~fr. Greene points out in his paper. 
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D. & P. T. D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 
All Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 
Medical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.10 

2 4 1  

Expressed in  s imple terms,  the  " D .  & P.  T .  D." fac tor  means 

tha t  in the  pa r t i cu la r  s ta te  for  which the t r ans la t ion  is to be 
made,  the death  cost for  this  clas:,ification is 75 per  cent. of the cost 
as measured  by New York  Schedule " Z "  for  1917. A s imi la r  
i n t e rp re t a t ion  appl ies  to the r ema in ing  t rans la t ion  factors.  The  

t r ans la ted  pure  p remiums  are obta ined by app ly ing  the factors to 
the basic pure  p remiums  as fol lows:  

Basle Pure  TraDslat ion Sta te  Pure  
Premtum.  Factor .  P remium.  

D. & P. T. D . . . . .  $1.00 X .75 - -  $ .75 
All Other . . . . . . . .  1.50 X 1..0{) = 1.50 
Medical . . . . . . . . . . .  50 X 1.10 = . .55 

$3.---o-6 $~.S6 

I n  this  procedure  care mus t  be exercised to see t ha t  all  the  excep- 
t ions ~or the  state under  considela t ion  are  recognized and proper ly  
treated.  I f  the exception is ba~,ed upon regional  experience, the 
pure  premiums,  which will  be expressed in te rms of the basic level,  
mus t  be t rans la ted .  I f  the  exception is based ent i re ly  upon local 
experience, the  indicat ions  of the local experience, wi thout  t rans la-  
t ion,  may  be accepted as the selecl:ed state pure  premiums.  A copy 
of the b lank  used in  the t rans lMion process is reproduced in Ex-  
h ib i t  IX .*  

* I t  will be noted on this blank cha~ the term "project ion" is applied to 
the process of obtaining state pure premiums from basic pure premiums 
Thus, the factors are referred to as ~'projeetion factors," the state pure 
premiums (columns 13 to 16 inelu.sive) as "projected state pure premiums," 
etc. I¢ was originally planned to refer to this process as "projection." 
Later~ when the writer undertook to prepare this paper, it  struck him as 
more logical to reserve the term "pro jec t ion"  for %he final step in the rate 
making procedure, namely--the d6tezhaination of gross rates from the se- 
lected state pure premiums. A new l erm " t rans la t ion"  was therefore es- 
tablished for the process of going over from the basic pure premiums to the 
state pure premiums. 

I f  this new term is accepted, the rLte making process may be broken up 
i~to four ~hases, as follows: 
1. Convers~o~ of state experience to the basic level. 
2. Selection ~ basic pure premiums. 
3. Trans~atio~ of basic pure ~remiums to the state level. 
4. Projectivn of state pure premiums into final rates. 
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After a complete list of selected state pure premiums is avail- 
able a test is made to ascertain how nearly the state losses for 
policy years 1916 and 1917 have been reproduced. This test re- 
quires the extension of the payroI[ for each classification by means 
of the selected state partial pure premiums. The expected losses 
produced in this manner are ther compared with the actual state 
losses. If  the work has been prorerly clone the expected losses for 
each division thereof will closely correspond to the actual state 
losses. If  this relationship does not hold an analysis must be 
made to ascertain wherein the process has failed to reproduce the 
original state experience. Additional cases requiring exceptional 
treatment may be discovered, in ~:hich case the translated national 
pure premiums must be modified in whole or in part to make them 
follow more closely the indication~ of the state experience. Or it 
may develop that the translation factors require correction, in 
which case a slight change one way or the other will bring about 
the desired balance of expected and state losses. At any rate, a 
balance or a reasonable approximation thereto is obtained before 
the set of selected pure premiums: is definitely adopted as a basis 
for the determination of gross state rates. 

PROffEeTIOI'T o!~ RATES. 

We have now reached the final ~tage of the revision, namely the 
establishment of gross or manual rates. As a starting point we 
have the selected pure premiums fcr each state which, in the aggre- 
gate, reproduce the actual state experience for policy years 1916 and 
1917 combined. Our problem now is to project these pure pre- 
miums to meet the cost conditions of the future period for which 
the rates are intended, thus producing final pure premiums. After 
this we can obtain gross rates by the simple process of applying 
the expense loading and adding to the result one cent, as provision 
for the catastrophe hazard.* 

As developed by the Actuarial Committee in the 1920 revision, 
the process of projection assumed two phases. First, the 1916- 
1917 pure premiums were brought to the present cost level (repre- 
sented by the experience of policy year 1919). They were then 
modified to meet the requirement.,~ of the future. This involves 
correcting the pure premiums so fe,r as possible in the light of the 

* In addition~ as will be explained later, a loading for schedule rating is 
applied for classifications subject to s.,hedule rating. 
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most recent statistical data available and then projecting them 
into the future to the level of cost which is expected for the period 
during which the rates will be in effect. 

As a basis for bringing the selected state pure premiums up to 
date the committee used loss ratio experience for policy year 1919.* 
The actual loss ratio for policy year 1919 is not definitely known 
because the ultimate experience for that year is not yet available. 
A close approximation was obtained, however, by studying separately 
the premium and loss developments of previous policy years and 
projecting the incomplete premiums and losses of 1919 to an ulti- 
mate basis by means of appropriate faetors.~ A loss ratio was then 
obtained for policy years 1916-1917 by using 1919 manual rates, 
with a suitable modification for merit rating, to develop premiums 
on the 1916-1917 payrolls (thus putting both loss ratios on the 
same rate basis) and relating the premiums thus obtained to the 
actual incurred losses of that period. A comparison of these loss 
ratios is, in fact, equivalent to a comparison of average pure pre- 
miums and reflects the influence of every factor affecting the cost 
of workmen's compensation during the intervening period. (From 
1916-17 to 1919.) 

Such a comparison measures collectively such factors as changes 
in wage level, amendments to the benefit schedules, greater liberality 
on the part of acL-ninistrative claim bodies in interpreting work- 
men's compensation laws, a possible tendency on the part of claim- 
ants to malinger and to present fraudulent clMms, the influence of 
immigration and emi~ation,  variations in accident frequency and 
severity rates or in employment and unemployment, and, in fact, 
any and all influences acting upon the cost. The result, known as 
the projection factor, does not provide a separate measure of each 
of these items but, as it  is based upon actual experience, it repre- 
sents the net effect of all causes acting upon the pure p r e m ~ m  

* The loss ratio is the ratio of ~n~urred losses to premiums. Thus a~- 
suming an expense loading of 38 per cent., the normal loss ratio is 62 per 
cent. If  the rates are exactly correct the loss ratio will be normal th,s 
indicating that the pure premium has been entirely consumed. I f  the ex- 
perience has been better than expected the loss ratio will be lower than 
normal, thus indieating a saving because of failure to use entirely the pro- 
vision for losses. I f  the loss ratio is higher than norma]~ the actual ex- 
perlence has been worse than expected. 

tSee 1~fr. Mowbray's paper for an explanation of this process from the 
actuarial point of view. 



THE TECI~I~IQUE £F RATE MAKING. 245 

cost. Inasmuch as policy year 1919 has not yet expired, it may 
be assumed that the application of the projection factor to the 
1916-1917 pure premiums will bring them to a level entirely rep- 
resentative of present-day conditions. 

The next problem is to look ahead for changes in cost which can 
be anticipated and measured. There are many tendencies at work 
which may possibly resul~ in decided changes in cost in the future 
but, ~or the most part, these cannot be measured statistically; con- 
jecture must be resorted to if they are to be considered at all. We 
have learned from years of experience that estimates in such cases 
are as likely as ~ot to be entirely contrary to the final result. 
Hence, early in the 1920 revision it was decided to avoid conjecture 
and to introduce only such factor~ as could be statistically devel- 
oped and defended. A predictimi with reference to the future 
trend of wages, industrial conditions, accident frequency and sever- 
ity rates, and other individual factors of similar character, was 
not attempted. This lea~es only or:e factor which can be considered 
in this category, namely, the effe(t of changes in statutory com- 
pensation benefits. 

Enough experience has now developed so that we know with 
reasonable exactness what change in cost an amendment to the 
workmen's compensation law will carry with it. I f  the waiting 
period is reduced or the percentage of wages, which is the basis of 
compensation payments, is incressed or any one of numerous 
changes in benefits is made, we ca~l foretell almost with certainty 
just what the result will be when r~easured in terms of cost. 

For the purpose of calculating the effect of amendments a new 
accident distribution was develope~ and applied in the 1920 revi- 
sion. For convenience this has been termed the "American Acci- 
dent Distribution,"* and, as its name implies, i~ is based entirely 
upon American accident data obtained from Schedule " Z "  and 
from other sources. The table is a ~mmple distribution of accidents 
taken from all industries. These a~cidents are arranged according 
to nature of injury in the following general divisions: 

Kind of Injurer. Number of Case~. 
D e a t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776 

P e r m a n e n t  T o t a l  D i s a b i l i t y  . . . . . . . . . . . . . . . . . .  63 

P e r m a n e n t  P a r t i a l  D i s a b i l i t y  . . . . . . . . . . . . . . . .  3,855 

T e m p o r a r y  T o t a l  D i s a b i l i t y  . . . . . . . . . . . . . . . . . .  95,306 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 
* Work of Miss Olive E. Outwater, a :Yellow of this Society. 
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Each division is further subdivided--the "Death" cases by nature 
and extent of dependency, the "Temporary Total Disability" cases 
by duration of disability, etc. This standard distribution is used 
to measure the effect of amendments by the simple process of ascer- 
taining how much the old and the amended benefits will cost for 
the 100,000 accidents and taking the ratio of the two results. The 
results can be obtained separately for the three pure premium ele- 
ments by making appropriate comparisons. 

The application of the projection and amendment factors con- 
verts the selected 1916-1917 pure premiums into final pure pre- 
miums and we are now ready %o produce gross rates. 

In this final step three factors were used: 
1. Catastrophe* loading. In establishing basic pure premiums 

all catastrophic losses were eliminated except where they were nor- 
mally incidental to the industry, as for example, in mining, cellu- 
loid manufacturing, starch manufacturing (dry process), etc. 
There is no provision, therefore, ia the pure premiums for ordinary 
classifications for the catastrophe hazard. I t  is known, however, 
that eatastrophies occur even in low-rated industries as witness the 
recent falling of a dirigible into a bank building in Chicago, the 
Triangle fire in the clothing industry in New York, etc. The 
frequency of these accidents cannot be accurately foretold; further- 
more, they fall at random affecting certain classifications this year, 
others next year and failing to produce sufficien~ experience to en- 
able the rate maker to measure the cost for individual classifica- 
tions. The fairest method, therefore, is to charge all industries 
alike with a contribution toward these losses. One cent for each 
$100 of insured payroll in all states was estimated as adequate to 
create a fund to cover the catastrophe losses. This charge is as- 
sessed by making a fiat addition of one cent to each gross rate. 

2. Loading for schedule rating. In the past there have been 
loadings for both plans of merit rating in recognition of the fact 
that these plans in actual practice have failed to produce sufficient 
debits to offset the credits and thus have tended to make inadequate 
the premium level as measured in terms of manual rates.~ In the 
1920 revision it was decided to provide for the deficiency due to 

* A catastrophe is an accident involving five or m o r e  death or perma- 
nent ~ t s l  disability cases. 

The manual rate is t%e average rate for all risks and consequently i t  
must on the average be collected. 



THE TECHNIQUE OF RATE ~IAKING. 2 4 7  

experience rating in the experience rating plan itself thus rendering 
unnecessary a specific loading ia the manual rates. However, it 
was impracticable at the time to make any adjustment in the 
schedule rating plan and the Actuarial Com~nittee decided to intro- 
duce a factor to take account oi the fact that the schedule rating 
plan does not in practice produce a balanced result. This factor 
is applied only to the rates for classifications which are subject to 
schedule rating. 

3. Expense loading. This covers the expense portion of the pre- 
mium and is applied as a percentage of the gross Fate. A stand- 
ard loading of 38 per cent. was ~dopted, made up as follows: 

Per Cent. 

Acquis i t ion  cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.5 

A d m i n i s t r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.0 

In spec t ion  and  Acc iden t  P r ~ e n t l o n  . . . . . . . . . . . . . .  2.0 

Cla im A d j u s t m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.0 

T a x e s - - s t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.0 

T a x e s - - f e d e r a l  a nd  miscel laneous  . . . . . . . . . . . . . . . .  1.5 

38.0 

This loading was established for universal application in all 
states having a state tax of 2 per cent. with the proviso that, in 
cases where the state tax varies from 2 per cent. (the usual tax re- 
quirement) an adjustment should be made. Thus, in Maryland the 
normal tax is 1½ and there is a special tax for the maintenance of 
the Industrial Accident Board wMch amounts to an additional 1½ 
per cent., thus bringing the total tax to 3 per cent. For Maryland, 
therefore, the expense loading is 39 per cent. On the other hand, 
in a state such as Illinois the loa ting is 38 per cent. because there 
are no abnormal state taxes. 

We now have all the materials necessary to the construction of 
gross rates. The procedure by means of which these are assembled 
for this purpose may be illustrai;ed by an example. Let us con- 
tinue the determination of gross rates for the classification used 
to illustrate the translation process, the figures for which are given 
on page 241. 

Pure Prem- Selected State 
lure Ele- Pure Premium 

ment.  (1916-17.) 
D . & P . T . D . . . $  .75 
A. 0 Indemni ty .  1.50 

Medical  . . . . . . . .  56 

To ta l  . . . . .  2.80 

Pro|ectlon Amendment Final 
Factor Factor Pure 
(I£19). (1920-1). Premium. 

X .95 X 1.00 = .712 

X .05 X 1.50 = 2.137 

X .95 X 1.10 = .574 



24S THE TECHNIQUE OF RATE ~f&KI~G. 

Assuming that the classification in ques~on is subject to schedule 
rating and that the factor for schedule rating is 1.05 we next apply 
this loading as follows: 

1.05 X 3.4~3 ~ 3.594. 

The gross rate is then obtained by the following calculation: 
Rate-----Final P. P. (loaded for schedule rat ing)q-.38 Rate, 
Rate ( 1 - - . 3 8 ) ~  Final P. P. (loaded for schedule rating), 

3.594 5 80 

With the catastrophe leading this becomes $5.81 ($5.80 q-$.01). 
In conclusion, a word concerning the form of the manual result- 

ing from the 1920 revision. The manual is in two parts: 
1. The manual proper, in which items of general application to 

all states are presented. This cont~cins fundamental rules of 
underwriting and an alphabetical arrangement of classifications 
with corresponding code numbers. 

2. State rate sheets which present items of local interest. These 
contain exceptions to the general rules of underwriting, special 
classifications applicable only to the local jurisdiction, and rates. 
The rate sheet is a list of code numbers in numerical order with 
corresponding state rates and minimum premiums.* 

Thus, the manual for an individual state is a combination of the 
universal basic manual and the exception and rate sheets for the 
local jurisdiction. Rates are obtained by first consulting the 
manual proper, locating in the alphabetical arrangement the classi- 
fication for which the rate is desired, noting the code number and 

* The minimum premium is c Can expression of the lowest premium 
amount for which a single risk can be wri t ten and carried for any period 
not exceeding one y e a r . "  I t  is intended to provide 

F i r s t :  For  the minimum eoa~ of issuing and administering a policy of 
insurance, and 

Second: For  the losses produced by the lowest exposure which any insur- 
ance carrier wishes to assume, namely, the exposure of one employee for 
the full period of one year. 

The formula by which the minimum premium is obtained is as follows: 
]tlinimum premium equals $8 plus ten times the manual rate. 
$8 is the policy charge for the first i tem; tea  times the manual rate is 

equivalent to the premium on a payroll exposure of $1090, the assumed pay- 
roll of one employee for one year. I t  is provided that  the lowest minimum 
recognized shall be $i0. 
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then referring to the state rate she~t where the code number is to be 
found in its proper numerical order with the rate opposite it. 

CONCLUSION. 

I t  is difficult to summarize a paper of this character: the detailed 
description of the rate making process must be covered in its en- 
grety, if the reader wishers to understand the subject. I t  is hoped 
that it will be of value as a record[ of the 1920 rate revision, pri- 
marily from the standpoint of st.udents, ~vho have not had the 
advantage of close association with the work and thus have been 
denied the opportunity to examine Schedule " Z "  and the other 
materials used for rate making in this field and the processes by 
means of which these materials are transformed into manual rates. 

The statement has been made that the 1920 revision represents 
the latest development in rate making in workmen's compensation 
insurance. The work throughout was highly constructive. The 
volume of workmen's compem~atio:l insurance data is the largest 
ever compiled for rate making arid the methods employed have 
produced greater accuracy both in ~e  aggregate rate level of each 
state and in the distribution of the total cost to individual in- 
dustries. The revision does not, however, represent the ultimate 
development: even at this moment, before the results are in actual 
application, changes in procedure are being proposed. I t  is my 
personal opinion that the future ' will bring many innovations. 
There is plenty of room for impro~,ement, particularly in the way 
of simplification. Present-day rate making procedure, as must be 
evident to any one who has careful:y read this paper, is in serious 
danger of being overbalanced by sheer weight of complexity. The 
ultimate rate making process should be designed to produce the 
best results with the least expenditure of effort. I t  is in this 
direction that future progress shou;:d be made. 
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