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A SUGGESTED SYSTEM OF STANDARD NOTATION FOR
AcTUARIAL WORK IN WORKMEN’S COMPEN-
SATION INSURANCE.

BY
SANFORD B. PERKINS.

Actuarial science having kept pace with the rapid growth of
workmen’s compensation insurance, it seems opportune at the pres-
ent time to attempt a standardization of the notation employed in
rate making, experience rating, and the determination of loss re-
serves of this form of insurance. As a normal development of
workmen’s compensation insurance out of employer’s liability in-
surance, certain terms such as premium, pure premium and manual
rate, which have been included in insurance parlance for so long,
were accepted without hesitation as part of the vocabulary of work-
men’s compensation insurance. The treatment of such terms might
seem entirely superfluous at this time, until it is realized that in
the development of rating procedure by many individual organiza-
tions different symbols have been assigned to the same terms, and
in the various rating organizations a given symbol may represent
different items. For the sake of completeness, then, this paper will
attempt to cover all of the more common workmen’s compensation
insurance terms for which there seems to be a meed of standard-
ization.

In order that the problem may be attacked and developed with
some logical sequence, the process of construction of workmen’s
compensation rates, according to the methods recently adopted by
the National Council on Workmen’s Compensation Insurance, will
be used as a skeleton with the thought that, having covered the
terms used in connection with the problems incidental thereto, this
paper would have about completed its purpose.

The story of the rate revision itself has been told in detail by Mr.
G. F. Michelbacher in his paper, “The Technique of Rate Mak-
ing,” which appeared in Volume VI, Part IT, No. 14, of the Pro-
ceedings of this Society. References will be made from time to
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time to portions of that paper. This will avoid lengthy explana-
tion of specific operations in order that this paper may proceed
more directly with its own problem—namely, that of establishing
notation for these operations.

When the National Council on Workmen’s Compensation Insur-
ance undertook the task of establishing rates for the numerous
classifications® for various states, there was available the experience
of a number of representative carriers as reported to the state de-
partments which require such data, or to central organizations,
such as the National Workmen’s Compensation Service Bureau
and the National Association of Mutual Casualty Companies, part
of whose function it has been to assemble such statistical informa-
tion. The data was filed on the form known as Schedule “Z” and
was subdivided by state, policy year and classification. For each
classification there was reported the exposure in terms of payroll
and premium. The payroll will be referred to by the symbol W,
inasmuch as it represents the aggregate wages paid to all employees
covered by the classification. It will also be necessary to indicate
the state or policy years, and even the classification to which the
payroll under consideration is related. The state and policy year
will be indicated by a superscript or symbol appearing at the upper
right corner of the symbol representing payroll. Thus if ¥r rep-
resents the state of New York and 16 and 17 represent respectively
the policy years 1916 and 191%, W™ represents the entire
payroll for the state of New York for the policy years 1916 and
1917. The classification may be conveniently indicated by the use
as a subscript of the code mumber. Thus Wagi'¢:"” would repre-
sent the payroll for Classification No. 3632 which was covered in
New York during the policy years 1916 and 1917.

The following list of state abbreviations is submitted for use in
connection with this method of indication with the full realization
that, whereas they are not standard abbreviations, they possess the
quality of brevity and are intended in part to bring to mind pho-
netically the states which they represent. Further, a two letter
code has been established because of the fact that, although one
letter would suffice in many instances, the same letters are sug-
gested in other parts of this paper to represent different items.
Where the system of subscripts, superscripts, presubscripts and

* Sge G. F. Michelbacher, ‘‘ The Technique of Rate Making ... ,’’ Pro-
ceedings, Vol. VI, Part II, No, 14, page 205.
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presuperscripts has been devised in such a way that the position of
the modifying notation with respect to the main symbol will prop-
erly identify it, some confusion might be caused in the minds of
those who had not thoroughly acquainted themselves with the sys-
tem if there were any apparent duplication of symbols,

State Symbol
AlaDAMIA v vttt c i i e e Ab
AlasKa ciii i e ettt e it Al
-8 2, T Ar
Arkansas ......ieviiiiennn, et et Al
California ovvvvvvirin ittt s et icanrerraa Ca
Colorado . ..iiiiiiiii i et it e it e eaeas Cl
ConneetiCut vovvvirntiiienrtiiiiieeretiantenoanes Ct
DelaWare vovveiivaeersrariensinesrassscnsenannes Dl
Florida ..vunriiiiiiiii it iisnertreronmerrensnnsnsse Fl
L6 T 0 . s Ga
TAaho vivvvtiiiiinie ot innnressteestosnnnannssnns I3
TIHOOIS v v e v ier e aaannreeeanaaroesanssonaanns Il
Indiana vuveernnninennnrrennaanenan e eeeeaea. In
0 Io
Bamsas ..oovrviniiinetnerternnstveaseestnceansons Ks
Kentueky ..vovviiniiinniiiniiriririrraerronnaness Ky
Louisiana .....cciiriiriiiiniiiiinenronennnsnnanas La
B 2« SR Me
Maryland ........0vvvvrnnnrnnness e Md
Massachusetts ..vvvvirnnerrinrrnennneoononieeans Ms
Michigam covvvvinn it iiiii it iinnenannnns Mg
MInnesota «vvverniviiieesiteetanrnsrireensrasenns Mn
MissiBgippl - .vviir i it e Mp
MASSOUTT 4enrr it iin ittt et iierine it Mo
Momtana ..viviii it i i e e bt e Mt
Nebraska ...ouiiiiiiiiiiiiasierineeriecnnenssens Nb
Nevada ..vvvireiiiniiniiieentoinssossonsensnas N
New Hampshire .....cvoviiiveeeenniiniaeeneanans Hm
New Jersey ..uvvsrivervrnrrservannsercssrossnnes Jr
New MeXICO veveereinrirrneeeesannectsonsnseenans Mz
New York ...viienneriniinenannseroransnssansnns Yr
North Carolina ......coiiniiiriiiirirerensoninses Cn
North Dakota ....ovtiiiiiniieriaensriiaanssnsans Dn
101 7 e e Oh
Oklahoma ....civvviiiviernsoroenseanns eeneiaaas Ok
L0 ¢ L Or
Penngylvania ........oiiiiiiiiiiiininiiiiarioea.s Pa
Rhode Tsland ...cuvvvieeenunrnnernnrrvenannonaans Rad
South Caroling ....oovrvneriiverrorssnarssnsians Cs

South Dakota ...ovvivrivinriitironeroscanrnanans Ds
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Tennessee «o...... N Tn
Texas sevvrvenvnnsns Cerreeieear i e oo Iz
172 Ut
Vermont ... vviiinsieiinniroriniersirnsoreceans Ve
Virginia, ..covvviiiiiiiiiiitnneiinens ciisesnsra Va
Washington ................ e Wa
West Virginia .....iiviiiiiiiinenniiersiiinnens Vuw
WiISCOMSIN .o vvniiiiierieiiseienisaranriransansos Ws
Wyoming ....voeriiiiiiiiiire i ierrriaranan Wy
*Eastern Group «v..vvverveonnrrirasscratossrnsnsas EG
Contral GIOUP .\ vvevrivreenrsiiannrnrorssnsnnans cG
Western Group ....viveeeuverioansroraonrasseeanss wa
Southern Group .........cciiiiiiiisiniaerisanoenn SG
TUnited States ........... e e Us

There are included in the above list all the states of the United
States, although at the present time there are some in which work-
men’s compensation insurance is not written. There have also been
added the four groups of states into which the National Council
divided the workmen’s compensation experience for territorial com-
parisons, as well as the United States, which in this instance refers
to all of the states for which experience was available. .

According premium the same treatment as was given payroll and
allowing premium to be represented by P, the state or policy years
and classification would be indicated by means of the same super-
scripts and subscripts. Thus, Pis: ° " would represent the pre-
mium earned from policies covering payrolls to the extent of
Wiesi®" in New York for the policy years 1916 and 1917 for
Classification No. 3632.

The losses were reported for each classification by nature of in-
juryf and, although the division as fo nature of injury was mot
made on exactly the same basis at all of the sources of reported in-
formation, nevertheless it was possible to segregate all of the loss
payments into three general groups, namely, “Death and Perma-
nent Total,” “ Medical,” and “ A1l Other.” Tt has, however, been
found advantageous to establish a universal form upon which such
information should be reported and in the future it may be pos-

* See G. F. Michelbacher, ‘¢ The Technique of Rate Making . .. ,’’ Pro-
ceedings, Vol, VI, Part II, No. 14, page 218, .

't See G. F. Michelbacher, ‘‘The Technique of Rate Making . .. ,"” Pro-
ceedings, Vol. VI, Part IT, No. 14, page 215.
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sible to subdivide the losses into more closely defined groups. The
Universal Schedule “Z> form which has been adopted divides the
losses into the following groups.

Death Minor Permanent

Permanent Total Indeterminate

Major Permanent Temporary
Medical

It will therefore be necessary to refer to losses in a more detailed
way than to payroll or premium. The nature of injury under
which the losses were incurred will be indicated by a presuperseript
appearing at the upper left-hand cornmer of the symbol L which
represents losses in general. Losses incurred for deaths in the State
of New York during the policy years 1916 and 1917 for Classifica-
tion No. 3632 would be represented by PCLjgs™*:Y, Tn order that
there may be symbols for all kinds of injury for which reports may
be received, the following symbols are suggested. For the same
Teason as obtained in the state symbolization a two letter code is
used for nature of injury.

Nature of Injury Symbol
Death oviveiriiiiiiettieristscasnresasrannsnres DC
Permanent Total ..viviiviiiinrniiiiensensnrocanes PT
Major Permanent ......veeveeiivsonnroornsassanes MP
Minor Permanent ......c.vveereneraneenstniennanns PM
Indeterminate ........co.vviversonsseireoresereens ic
Temporary ...... et ristasessretiaeanntesshentsernn Ir
Temporary in Permanent Partial .................. TP
Medical ..ivivvrrvrocvanossrcrnacessserniocnsoans MC
Death and Permanent Total .......ccvvieivnevnann DP
All Others cooviivieeennrorioaseensonsrassnssonens A0

The first operation which was performed on the experience of
the various states was that of combining it on a basic level.* For
this basic level the 1917 policy year of the state of New York was
chosen. The basic level is the experience level as indicated by the
workmen’s compensation experience reported under policies written
in the state of New York during the calendar year 1917 and ex-
piring not more than one year later. New York will therefore be
considered the basic state. A state other than the basic state whose
experience is to be converted to the basic level is known as the addi-

* See G. F. Michelbacher, ‘‘The Technique of Rate Making . .. ,’’ Pro-
ceedings, Vol, VI, Part II, No. 14, page 215.
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tional state. The experience for the policy year 1916 for the state
of New York must not, therefore, be referred to as basic experience
but must be treated exactly in the same manner as the experience of
an additional state.

In order to avoid an error which was inherent in the old method
of law differentials, namely, that of ignoring the differences in
accident distribution in the various states as regards nature of
injury, the Manual was split into three groups called manual
groups.* The first of these was made up of classifications repre-
sentative of outdoor industries. It consisted of classifications under
which were expected severe and long time temporary disabilities.
This group was intended to reflect the effect of those portions of
the compensation acts which dealt with temporary total benefits.
The second group consisted of classifications under which dismem-
berments were expected. This group was intended to reflect the
effect of the so-called specific schedules of the various compensa-
tion acts. The third group was comprised of the remaining classi-
fications.

The losses within each manual group were then subdivided into
three sub-groups. The first of these sub-groups consisted of “ Death
and Permanent Total” losses reported by number only. Inasmuch
as death and permanent fotal cases were later treated on an average
cost basis, it was only necessary to determine the accident rate in
terms of number of accidents per unit of payroll, and these acci-
dent rates needed only to be applied to the average cost for death
and permanent total cases established for a given classification fo
produce the death and permanent total partial pure preminm for
that classification in dollars and cents per unit of payroll. In
establishing basic partial pure premiums for death and permanent
total New York average values were used.t The second sub-group
of losses was called the “All Other” group and consisted of all
losses not death and permanent total or medical. The “Medical”
losses made up the third sub-group.

Since ““ death and permanent total  losses were reported by num-
ber of cases it was only necessary to accumulate these additively
to bring them to the basic level. In translating “all other” and
“medical ” losses to the basic level a method known as conversion

* Ibid., page 217.

t See G. F. Michelbacher, ‘‘The Technique of Rate Making ... ,’” Pro-
ceedings, Vol. VI, Part II, No. 14, page 221.
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was employed. This method consisted of determining experience
differentials known as conversion factors. A conversion factor is
one such that, if it be applied to the losses of an additional state,
the pure premiums developed by the combination of such modified
losses with the actual losses of the basic state and the combined
payrolls of the two states, when applied to the actual payrolls of
the basic state, will exactly reproduce the losses experienced therein.

Mr. W. W. Greene in his original development of the formula,*
which was adopted in a modified form by the Actuarial Committee
of the National Council on Workmen’s Compensation Insurance
for the purpose of combining experience, assigned to his conversion
factor the symbol E. The weakness of this symbol lies in the fact
that it does not indicate in itself the particular state to the expe-
rience of which it is applicable nor the basis to which this expe-
rience is to be converted. Mr. A. H. Mowbray, in 8 memorandum
to the Actuarial Committee of the National Council, suggested the
use of a symbol C' for conversion factor in general, with an appro-
priate superseript to indicate the additional state for which the
experience was to be used and a subscript to represent the basic
state. Thus, C% would represent the factor for converting New
Jersey experience to the New York basis. This might profitably be
extended one step further by appending to the superscript the
policy year or years to the experience of which the factor was ap-
plicable and by substituting for the subscript Y» the subscript B
to represent the basic level. Thus, €% “"**!" would represent the
factor for converting New Jersey experience for the policy years
1916 and 1917 to the hasic level. 1If, at a later time another state
should be chosen as the base, a subscript such as Jr:17 could be
used to indicate that the experience has been converted to the New
Jersey 1917 level.

Since with but four exceptions the experience for the policy years
1916 and 1917 was used in the revision, a very natural question
might be raised as to why the 16:17 need be included in the sym-
bol for the conversion factors. The symbols are, however, sug-
gested with the idea of general use, and it was thought advisable to
abide by the fundamental principle of allowing the superscript to
represent the particular policy year or years involved.

Conversion factors were established for the “all other” and

* See W. W. Greene, “*Upon Combining Compensation Experience from
Several States,’’ Proceedings, Vol, VI, Part I, No. 13, pages 10-30.
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“medical ” loss groups and, in order to identify the conversion
factor for a state and policy year with the proper loss group, the
same device has been utilized as was employed in a preceding para-
graph in associating losses with kind of injury. This was a pre-
superseript. In this way 490%“*'"" represents the conversion
factor for converting the “all other ” losses of New Jersey included
in the experience of the 1916 and 1917 policy years to the basic
level. Similarly, ¥00F*'** " refers to the corresponding “ medical ”
Tosses. '

When the experience for all states had been converted to the
basic level in the manner described, there was prepared an exhibit
for each classification consisting of the converted experience for
each state. The states were divided into four territorial groups
called respectively Eastern, Central, Western and Southern. The
experience for each of these groups of states, as well as for the whole
country, appeared on the exhibit. The experience itself consisted of
payroll, preminm, number and cost of the “death and permanent
total” cases, number of cases and amount of the “all other” losses,
amount of the “medical” losses and the “total amount.” All loss
amounts were on a converted basis. In addition, partial pure
premiums for “death and permanent total,” “all other” and
“medical ” were presented together with the total pure premium.
These partial pure premiums were obtained by dividing respectively
the “death and permanent total,” “all other,” “medical” and
“total” losses by the payroll in units of $100.

The cost of the “death and permanent total ” cases was calculated
on an average value basis. Since the policy year 1917 for the state
of New York was adopted as the basic level, the average values as-
signed to “ death and permanent total  cases were determined from
the 1917 Schedule “Z” for the state of New York. The manual
classifications were segregated into schedules and for each schedule
an actual average value was calculated. The average values were
found to fall naturally into five groups, with the exception of a very
few instances where there was not sufficient experience within a
schedule to satisfactorily indicate an average. Such schedules were
combined with others which, in the opinion of the Actuarial Com-
miftee of the National Council, were analogous with regard to
those conditions upon which an average “death and permanent
total” value depends.

In referring to basic pure premiums the symbol = will be em-
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ployed while p will indicate the pure premium of an additional
state. A partial pure premium will be indicated by the addition of
a presuperscript referring to the division of the pure premium to
which it applies. The state and policy year will be denoted by
superscripts while a subscript will indicate the classification. Thus,
the “death and permanent total” basic partial pure premium for
Classification No. 8632 would be written PPmy,, and similarly
DPuIts" would refer to the New Jersey 1917 ¢ death and permanent
total” partial pure premijum for Classification No. 363%.

With the data submitted in the above described form it devolved
upon the General Rating Committee of the National Council at this
point to establish basic pure premiums for all of the manual classi-
fications. In order to furnish a measure of the deviation of classi-
fication experience from the average experience of certain other
more or less homogeneous classifications, the whole manual was
divided into groups of classifications and the experience for these
groups was combined and submitted to the Committee in addition
to the individual classification experience. Before adopting partial
pure premiums for a given classification, the Committee studied
the data by states, territorial groups, and country as a whole, and
compared the total classification experience with the group experi-
ence. Deaths or permanent total cases which had occurred as the
result of catastrophes—a catastrophe being defined as an accident
involving losses equal to or exceeding the cost of five deaths—were
in general excluded on the theory that they represented a class of
losses which should be covered by the one cent catastrophe loading
whieh is to be applied to every rate. The Committee then proceeded
to adopt partial and total pure premiums for the various classifica-
tions, the selections being governed principally by the experience.
Where the experience was abnormal for one or more states and of
enough volume to be indicative, and where possibly that abnormality
could be specifically assigned to local conditions, an exception was
created for that particular etate or group of states. Generally, such
experience was excluded from the total in determining basic pure
premiums. Certain classifications were eliminated entirely, the
experience reported for them being combined with the experience
of the classifications under which would be written the policies
which had furnished the particular data for the classifications which
were eliminated. Other classifications were combined in the belief
that it would be impossible for a payroll auditor to obtain a correct
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division of the payroll, and with the knowledge that any differen-
tiation in the hazards of the classifications on the basis of the
limited experience available would be fallacious.

Having decided upon basic pure premiums on the basic level of
New York, 1917, three problems presented themselves. The first
problem was that of translating the basic pure premiums to the
state level for which workmen’s compensation rates were to be pro-
mulgated ; the second, that of modifying the individual state pure
premiums in such a way as to reflect the differences in all conditions
which would effect pure premium level as between the period over
which the experience was collected and that for which the rates
would apply; and the third, the problem of measuring the effect
which amendments fo existing compensation acts, effective since
1917, should have had on the pure premium level.

The first problem was a comparatively simple one, the method
having really been determined in the creation of conversion factors.
1t is obvious that any method which correctly translates the experi-
ence of a given state to the basic level may just as correctly be used
to convert basic experience to the level of any additional state. This
process was called translation and the factors were called translation
factors. A {ranslation factor is one which, when applied to an
established partial basic pure premium, will produce a partial pure
premium for an additional state.

The foregoing definition of a translation factor differs slightly
from the definition originally adopted by the Actuarial Committee
of the National Council on Workmen’s Compensation Insurance
in that “partial pure premium for an additional state” has been
substituted for “ partial gross rate for an additional state.” The
justification of this change lies in the fact that there are many
distinct problems involved in creating rates for individual states
from combined basic experience which may be solved independently.
Were a translation factor defined as that factor which would trans-
late basic pure premiums to state partial gross rates, the factor in
itself could not be determined until every problem incidental to the
creation of rates was settled, and such a factor in itself would be
meaningless unless analyzed.

Since translation is therefore & particular application of con-
version, the same general symbol as applies to conversion might
also well apply to translation. For instance, 0% .y would represent
the factor for the translation of the basic experience to the level of
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the 1917 policy year for the state of New Jersey. The fact that a
translation factor applies to basic partial pure premiums and that
a conversion factor applies to losses is immaterial, for since partial
pure premiums are merely the ratio of losses to payroll, it is evident
that a factor applied to the losses would produce the same effect
upon the result as if it were applied to the pure premium obtained
by the use of the unmodified losses. Nature of injury or loss groups
and classifications should be indicated in the manner already
described.

The second problem, that of bringing the state partial pure
premiums to the period of rate application, was a complicated one
because of the many elements which would directly influence the
result. Among these there may be mentioned as prominent (a)
change in accident rate—accident rate is defined as the number of
accidents occurring per 1,000 employee years; (b) change in aver-
age accident severity—accident severily is the measure of the loss
of earning capacity resulting from any one industrial accident; (c)
change in ratio of compensation to wages; (d) change in admini-
stration of the compensation acts; (e¢) effect of industrial fatigune;
(f) amendments to compensation acts, effective subsequent fo 191%.
Present day conditions of unemployment, labor turnover and in-
dustrial unrest, although much less tangible, have also a distinet
influence on the pure premium level.

After a careful study of the situation, the Actuarial Committee
came to the conclusion that a single factor would measure collec-
tively the effect of not only the other elements hereinbefore listed
exclusive of amendments, but any others that might exist. This
factor consisted of the ratio of the loss ratios for the policy years
1919 and 1916-1917 on a modified basis* for the state under con-
gideration. Provided the loss ratio for the policy years 1916-1917
could be obtained on the basis of the 1919 manual rates, such a
factor would indicate the necessary adjustment in the pure
premiums of the 1916-1917 level to produce adequate but not un-
reasonable pure premiums for 1919,

A Toss ratio symbolized by p for the experience of any policy year
is defined as the ratio between the incurred losses and the ultimate

* See A, H. Mowbray, ‘“ Actuarial Problems of 1920 Revision . . . 7
Proceedings, Vol, VI, Part II, pages 270-277; also see G. F. Michelbacher,
‘‘The Technique of Rate Making . . . ,”’ Proceedings, Vol. VI, Part II,

No. 14, page 244.
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earned premium. In this manner p*"*' represents the loss ratio for
the stafe of New York for the policy year 1919. By dncurred losses
for any given year is meant the aggregate amount of money which
will have been paid to injured employees in the form of compensa-
tion benefits or for medical and surgical treatment for the benefit
of injured employees when every case assignable to that particular
policy year has been finally closed. Such losses are indicated by L.
As of any given date the incurred losses may be divided into paid
losses and unpaid or ouislanding losses. These would be respec-
tively L, and Lo. In the event that a particular classification were
referred to, the subscript representing incurred, paid or outstanding
should appear first, and should be separated from the classification
by a colon. Thus, L4, ge,, would represent the incurred losses for
Classification No. 3632,

In dealing with loss ratios, unconverted incurred losses should be
used. The reason for this is obvious, since, in projecting the basic
experience to the individual state levels, the experience for the addi-
tional states have established their own levels; and since the factors
which are to be hereafter developed apply to the state partial pure
premiums, unconverted state experience must be used in connection
therewith.

Ultimate earned premiums vefer to the final adjusted premiums
collected under policies assigned to a given policy year. Ultimate
earned premiums differ from writien premiums in that written
premiums are based upon advance estimates of annual payrolls,
The ultimate earned premiums may be divided as of any given date
into earned premiums and unearned premiums. Earned premiums
represent the premium obtained by applying the final adjusted
rate to the payrolls actually expended at the time as of which earned
premiums are being caleulated. The difference between ultimate
earned premium and earned premium is the unearned premium.
Written, ultimate earned, earned and unearned premiums will be
teferred to respectively as P, Py, Pe and P,.

The accuracy of a loss ratio depends to a large extent upon the
period between the beginning of the policy year under consideration
and the date as of which the loss ratio is defermined. In any case
the results depend upon the accuracy with which the losses out-
standing are estimated. The date, therefore, as of which a loss
ratio is estimated, is sometimes as significant in interpreting the
loss ratio as the ratio itself, and it might he well to make some
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provision for this date in the symbol. The presubscript space is
available for this time indication and a presubscript indicating the
number of months after the beginning of the policy year under con-
sideration should be used. To represent a loss ratio for the 1917
policy year for the state of New York estimated as of December 31,
1919, the symbol 4p” *'"is recommended. The ratio between any
two loss ratios would be symbolized as B in which case this rela-
tion exists.
Yr:19

1P

;;Frﬁ = SBrruopr-

The factor 8 is termed projection factfor. It was realized that
such a factor would not apply equally to the various loss groups,
and it was therefore split into three factors, which should be ap-
plied to the “Death and Permanent Total” “All Other™ and
“Medical” partial state pure premium respectively. These three
factors shall be referred to as PPB, 408, and ¥Cg with the proper
indication for state and policy years. The factor 8™ """ provides
¢nly for the adjustment of the pure premiums to the level of the
1919 policy year. If, however, it is eventually decided to attempt
to forecast the conditions of 1920, 1921 or 1922 as affecting loss
ratios it would not affect the symbols or procedure as previously
set forth. The only changes necessary would be the alteration of
the superscript from 19/1% to R0/17 or R1/1%, depending upon
whether the loss ratio for 1920 or for 1921 was estimated.

The solution of the third problem, namely that of evaluating
amendments effective subsequent to 1917, is dependent in its ac-
curacy upon the stability of the distribution of accidents by nature
of injury throughout the various compensation states. The National
Council on Workmen’s Compensation Insurance has, on the basis
of the entire compensation experience reported, compiled what i3
known as the American Accident Table. This table is a distribu-
tion of industrial accidents by nature of injury and presents the
number of “Fatal,” “Permanent Total,” ¢ Permanent Partial”
and “Temporary Total” accidents occurring per 100,000 com-
pensable industrial accidents. The fatal cases are distributed by
number, relationship and age of dependents. The average age of
those permanently and totally injured is indicated. Permanent par-
tial cases are distributed by nature of injury. In this distribution
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nature of injury has been interpreted as reflecting the surgical
effect of an industrial accident.

Temporary total cases and temporary total cases resulting in
permanent partial disability have been distributed by duration of
total disability. To denote the number of temporary total cases in
the American Accident Table with a duration of disability of more
than thirty weeks the symbol |,,7'T is used. The number of tem-
porary total cases resulting in permanent partial disability of
which the duration of total disability is less than thirty weeks is
represented by 4|T'P. Use of the symbol T'T' without modification
denotes the total number of temporary total cases in the American
Accident Table. Similarly, PP represents the total number of per-
manent partial cases; MP major permanent partial cases; PIM
minor permanent; PT permanent total ; and DC death cases. Per-
manent partial cases may be further subdivided into dismember-
ment cases PP? and non-dismemberment cases PP".

The benefits payable for the number of accidents of any type
that appears in the American Accident Table should be indicated
by the addition of the presuperseript ¢ to the symbols just de-
scribed. Thus ¢TT7*" would represent the cost of “Temporary
Total” accidents according to the American Accident Table and
under the 1917 New Jersey Compensation Act.

In valuing annuities under the various compensation acts the
regular life insurance notation should be continued. Thus, |.ad™
would represent the present value of a temporary life annuity pay-
able m times a year for n years at age z the first payment at the end
of the first period. A deferred annuity should be denoted by .jai™
which wounld represent the present value of an annuity, the first
payment to be made at the end of the first period after n years
pavable m times a year at the present age « and payable until the
end of life. Again, a5 would represent the present value of an
ordinary life annuity payable m times a year, the first payment to
be at the end of the first period and to continue to the end of life.
There have been various symbols used with reference to the present
value of an annuity payable to a widow until death or remarriage.
1t is recommended that ay Ttepresent the present value of an
annuity payable to a widow until death or remarriage.

Factors which reflect the effect of amendments to compensation
acts are known as amendment factors. Amendment factors have

4
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been calculated for the three leading groups and may be indicated
by PPa, AO0q and #Ca, which refer respectively to the “death and
permanent fotal,” “all other” and “medical” loss groups.

The product of the projection and amendment factors and the
corresponding state partial pure premiums would produce state
partial pure premiums on the hasis of the period of rate application.
The state partial pure premiums here referred to of course are ob-
tained by multiplying the basic partial pure premiums by the trans-
lation factor applying to the state under consideration. The sum
of the three state partial pure premiums on this basis would pro-
duce the state total pure premiums for any desired classification.
There remains the determination of the expense, tax and catas-
trophe loadings to have the complete data from which manual rates
may be determined, Symbolizing the expense factor by e, the tax
by =, the catastrophe loading by y, and the manual rate by E, any
manual rate could be determined by performing the following
algebraic calculation:

. DPLDPDPR | 40,400,408 | HC,MC,HCQ
- 1—(e+1)

B in this formula represents the manual rate for a nonschedule
rate classification. If, however, the classification be a schedule
rated one and if o be assigned as the symbol for the schedule rating
factor then

_'(DppDPaDPIS + AopAoaAoﬁ + Mcpyoaucﬁ)_a
h 1—(e+7)

would represent the manual rate for such a classification.

The manual rates will be adjusted, for some classifications at
least, by schedule and experience rating. Rg is offered as a symbol
for manual rate adjusted by schedule application or as the schedule
rate. Similarly, B should be used to indicate an experience rate.
According to the present practice schedule rating is applied before
experience rating and, therefore, the experience rate would often-
times be & modification of the schedule rate. However, this does
not effect the symbol.

In all the states in which experience rating is applied, the plan
in wuse provides for a division in the premium producing partial
premiums, each of which is designed to cover some particular group

+ v

R

T+
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of losses. It is generally understood that all but one of these states
will continue on such a basis, and the writer believes this to be cer-
tain enough to warrant the inclusion of a series of notations appli-
cable to experience rating terms and processes.

Because of the slight differences in the exact grouping of the
losses in the various state plans, it is recommended that the groups
be referred to by subscripts 1, 2, 3, efc., the first in each case to
refer to the group including the losses of the most serious nature
with the provision only that the last group shall consist of the
catastrophe losses if they are reported separately. Thus, if gP
represents, in general, premium subject to experience fating, £P,,
5Py, P, ete., would represent the partial premiums designed to
cover the losses of the various loss groups in the descending order
of their severity. Premium subject to experience rating is the pre-
mium computed by extending the actual payrolls at the manual
rates for classifications which are not subject to schedule rating
and by extending at the appropriate schedule rates the actual pay-
rolls subject thereto. Similarly, premium subject fo schedule
rating would be indicated by sP.

The actual losses reported are subdivided into the loss groups as
indicated and these are brought to a premium level by the applica-
tion of the same factors as would apply to pure premiums estab-
lished on the bases of those losses in order to construct rates. The
factors which translate losses to a premium level are called modifi-
catz’gn factors. When the losses have been translated to premium
level, they are known as indicated partial premiums and should be
symbolized as I with the proper subscripts.

The differences between the indicated premiums and the corre-
sponding partial premiums subject to experience rating are known
as indicated departures and may be represented by Y,, ¥,, ¥, ete.
These indicated departures are given a weight, depending upon the
size of the risk being rated. This weight measures the credibility
of the risk experience and the factors which indicate the exact
welghts are called credibility factors and are indicated by z,, 2,, 25,
ete. The product of the credibility factors and the indicated de-
partures produce the partial premium modifications. The algebraic
sum of these premium modifications represents the actual premium
modification allowed for the particular risk, The symbol X repre-
sents this premium modification. TUtilizing the above notation, an
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experience rate for a risk would be indicated by

X
RE——R(I-%-‘ETJ).

For a risk subject to schedule rating Bg= RE<1+ %) where
. EL

Ry represents the experience rate, with XY representing the pre-
mium modification and gP representing the premium subject to ex-
perience rating. The expression gP - X would represent the ad-
justed premium as a result of experience rating.

A paper on workmen’s compensation notation would not be
complete without some mention of loss rescrves. These may be set
up on the basis of accumulated individual reserves or as a per-
centage of earned premiums less paid losses and claim expenses.
The majority of compensation states require that reserves be set up
on the former basis for the earlier policy years and on a percentage
basis for the later years. The symbol @ serves to indicate in gen-
eral a special reserve for unpaid workmen’s compensation losses as
found in Part IT of Schedule “P.” A prefixed superscript is used
to denote the basis upon which the reserve is set up, v indicating
individual claim basis and the numerical value of the percentage
being used to denote the latter basis, as well as the percentage used.
If the former method is employed and a system of loading is ap-
plied to the results obtained on the individual claim basis, »* should
then be used. A superscript gives the territory to which the reserve
is applicable, as well as the policy years for which it is set up. If
a particular classification is being dealt with, this is indicated by a
subscript. Thus, ®Qgs; " represents the reserve for workmen’s
compensation losses on Classification No. 3632 for the United
States for policy years 1911 to 1916 inclusive, the reserve being set
up on a 65 per cent, basis. Similarly, Y@i&; "'® represents the
_corresponding reserve on an unloaded individual claim basis.

The subject of workmen’s compensation notation has been pre-
gented in the narrative form with the thought that, if the reader
were following mentally the constructive procedure outlined herein,
the context would clarify and possibly emphasize the need of the
suggested symbols. Undoubtedly a subject as comprehensive as
workmen’s compensation notation cannot be covered thoroughly in
such a brief article, but this paper has been presented with the hope



WORK IN WORKMEN’S COMPENSATION, 53

that it may serve as a basis of discussion and that it might lead
ultimately to the adoption of some system of notation by the
Society.

APPENDIZ.

For purposes of reference a list of the recommended symbols
and codes has been prepared in the order in which they appear in
this paper. Instead of listing each symbol separately specific in-
stances of the application of each symbol have been used as they
were used in the main body of the paper.

PavroLL—Classification No. 3632, New York State, 1916-1917

POHEY FEATS vivenrrrvrnrnrnrenrnreroneranaeanans Wahs18:37
STATES

Alabama ..ot i it it Ab

Alaska .o viivininsiiianireiiaennrsas Al

Arizona . ....iiiiiiiieiieanisiiaaaes Ar

ArkKansas ... cicviiiiireeteeiinaneran Ak

California ....viviinrnrairncnnaarnans Ca }

Colorado .....ovveiiriiiiiiaariraiiansn Cl -

Connectieut .......ccoviiiiiierinnas. Ct

Delaware «..vciiiniiciciiniacneannes Dl

FIOTIda vvviverrrerunecncasaannnsnanes Fl

Georgia ...iviiiiiiiii i i Gr

Td2ho ..vveriiiiiii i it 1d

THNois ...cvviiernnennsns Lerenesenaie I

InAiana ..vcverernveannerrosesonnsses In

JOWa ciiviiiii ittt Io

Kansas ...ocvvinronrenarernsssnacanss Ks

Kentueky .oovveeenriiieinsiercnansnss Ky

Louisiana ... vveviincecnsrniasaienes .La

Maine toveienrnvreanasranssiosrrsnnss Me

Maryland ....ovveiiriiinnniiennonnns Ma

Massachusetts .....ovievvniniinonsens Ms 4

Michigan ..vveineiiiieriiiineeinres, Mg

Minnesota .....cviieeiinsiannnniiianns Mn

MissisSiPPl covevevnrnvenanrnienrnenns Mp

MiISSOUTT vvvevrevrnvencrevsoannnnennes Mo

Montana vvuveviriacacntnircanasanans Mt

Nebraska ...oveervrornicnsssasnan oo ND

Nevada ..ovovriernrnnnacrnnenenssrens Nv

New Hampshire ...oovvviiviniiananans Hm

New Jersey .oovvvenrriienorrracnonsns Jr

New MEXICO .vuvvrvirnantrsearoersons Mz

New YOrK ovvvirninecnsrnenennonsens Yr



b4 STANDARD NOTATION FOR ACTUARIAL

North Carolina ...........cvvvviinunn, Cn
North Dakota ........covvvvviiunvnnn Dn
L0 £ Oh
Oklahoma .,.....uu.s ereer e, Ok
Oregom .ivevvvinnnnnirneananenneians Or
Ponnsylvania ...c.coviviiiinniiiiiinnn. Pa
Rhode Island .......covvvvvvinnnnnnnn, B3
South Carolina .......covvvvvvninnn, Cs
South Dakota .........ccovvvviinnan.. Ds
Tennessee ...uvevevureraenrseranaerin Tn
Texas ovvvenernnn Ctererecieeniraees Tz
L5 7 S Ue
Vermont ..vvvvevninivrienrinrnnaenens |4
Virginia ...oviniiiiiiiiiiiiiireie, Va
Washington ........oviiviiveiiinnnnn. Wa
West Virginia ..o.vvvviveninininnnnnn. Vw
Wiseonsin ...vivvininrniiniiiniieienn W3
Wyoming ...o.iviiiiiiiiiiineienians Wy
TERRITORIAL GROUPS
Eastern Group .........covievnnnnenns EG
Central Group ....vevvevinvennrinonns ce
Western Group .....ceovvvvevesrrnone. wae
Southern Group ........c.vevviiianann SG
Tnited States .vveeirivireentirraeciens Us

PrEMIUM~—Classification No. 8632, New York State, 1916-

1917 policy Fears .....vcevetinecntiiornnaanranss

LosSES—Death losses, Class No. 3632, New York State, 1916-

1917 policy Fears ..cviivviriiiiiiiiriiinniaiaean
NATUBRE OoF INJURY
Death o viviiiiiiiieneerninnancaannsan DC
Permanent Total ....... Cireerrreaaaes PT
Major Permanent ..........ovuvvevnen Mp
Minor Permanent .....ccoivievvinenaen PM
Indeterminate ......cceevverennnn ZaIe
Temporary Total ........... veeeeaaae T
Temporary in Permanent Partial........ 1P
Medical ..ovevreionnerosnercanansaens MC
Death and Permanent Total ............ bpP
ANl Other v.vevrivinnennnnnss Ceeennens A0

DC’ng:;é: 14:17

_ ConvERSION FacTorR—New Jersey 1916 and 1917 to basic level

for All Other 105888 +.vveverrerureiianoroneinnnans
PARTIAL PURE PREMIUM

AOCII;::IS:W

Death and Permanent Total basie partial pure pre-

mium for Classification No. 8632 .......ccvvrurns DP,

3632
Neow Jersey 1917 Death and Permanent Total partial
pure preminm for Classification No. 3632 ......... DR l?
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TRANSLATION FACTORS

From basic to New Jersey 1917 policy year level..... 0.1,*,.‘"
Loss RATIO

New York 1919 loss ratio ....ovvvvvinnnns e pTrils
LossEs

Tneurred .o ivieniiirnenr i L

Paid coovvvvrriiiiniiinnnnniiinnes S raeereees Ly

Outstanding ......c.ciiiiiiiiininirieennnenes Ly
PREMIUMS .

17 81 7 « Pw

Ultimate Earned .........ccoviiiiiieniiiinenans. Py

Earned ....ceiiiiiiatneir ittt P,

Unearned .......covvvevvns e rrerre e R

ProJECTION FACTOR
For adjustinent of basie pure premiums to New York
1919 Tevel vevvvnrinnvenrnsnnennnns PP pYr:i9i7
AMERICAN ACCIDENT TABLE DATaA
Number of temporary total cases per 100,000 indus-
trial accidents of more than 30 weeks’ duration.... [, T7
Number of temporary total in permanent partial eases
per 100,000 industrial aceidents of 30 weeks’ or less

duration .......... ety 0| TP
Total number of :
Temporary total eases ............... Creieeeeas TT
Permanent partial eases ...... Ceereer e ... PP
Major permanent partial cases........ tiiiaeeess MP
Minor permanent partial eases............. veer. PM
Dismemberments ................... N Pp
Permanent partial non-dismemberment cases ...... pp
Permanent total cases ............. Cerreaaaeee, PT
Death cages ...... e it et DC

THEORETICAL COST IN WEEKS’ WAGES
Cost of temporary total cases in American Accident
Table under New Jersey 1917 Act ...... veveress OTTVrNT
PRESENT VALUE OF:
Temporary Annuity
Temporary annuity payable m times a year for =
FEATS AZE T wvvvvvereraronsrnsiarassraersassres |n00)
Deferred Annuity
Age z deferred n years payable m times a year..... onlal®
Life Annuity
Age « payable m times & yeaT..........cvvvannen. al™

Annuity to Widow until death or remarriage............ Gy
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AMENDMENT FACTOR
Effect of an amendment on ‘‘Death and permanent

total’? loss group .......... Ceeeenas e DPy
EXPENSE LOADING in per cent. of gross rate .........ccnnee. €
Tax LoApING in per cent. of gross rate ......... Cveesrennn

CATASTROPHE L0ADING in cents to be added to gross rate.... v
RaTe

Manual Rate ......... PN R

Adjusted by schedule rating .......ecveveniiien, Rg

Adjusted by experience rating .................... Bpg
PREMIUM SUBJECT TO EXPERIENCE RATING ...0ievannnsnrone P
PREMIUM SUBJECT TO SCHEDULE RATING ..vvveversvenrnnnnes sP
INDICATED DEPARTURES ....... IS, R
CREDIBILITY FACTOR ....cvevevveverannens  ierasaserseenas -4
PREMIUM MODIFICATION «..c.vvn.. eieereean N X
RESERVES

Reserve for losses under Classification No. 3632 for

the United States, policy years 1911 to 1916 in-

clusive set up on a 65 per cent. basis............ QLS 11-16
Reserve for losses under Classification No. 3632 for

the United States, policy years 1911 to 1916 in-

clusive set up on an unloaded individual claim

2 L Ceerrieeaeee Cevereeeeeas vQUS: 1-16



