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ABSTRACT 

D I S ~ I ~  

OF THE D I S C U S S I O N  OF PAPERS READ 

AT THE PREVIOUS MEETING 

MECHANIZED UNIT REPORTING 

H. T. BARBER 
Volume XXXIII, Page 5 
Written Discussion 

R. P. GODDARD 

The very t i t l e  of  t h i s  paper brings to some minds the thought 
of push-button s t a t i s t i c s ,  of simply deciding upon what is  wanted 
and " l e t t i n g  the machines do the work". Mr. Barber makes c lear ,  
though with due modesty he does not s t r e s s ,  the carefu l  planning 
and continual  v igi lance whichis required to maintain the 80-colunm 
accuracy which is  a p r e r i q u i s i t e  for success  in a la rge  sca le  
undertaking of  th i s  kind. The report indicates  that  the development 
of  the mechanical process was f a c i l i t a t e d  by previous experience 
with the use of continuous forms in typing un i t  repor ts  under the 
method previously employed. Every punch card is  ve r i f i ed  and care- 
f u l l y  guarded while in t r a n s i t  from punching to tabula t ing,  indi-  
ca t ing  tha t  the personnel has had experience with the maintenance of 
accounting accuracy with alphabet ic  equipment. The ingenious use 
o f  s p e c i a l  t ype -ba r s  to t r a n s l a t e  coverage codes i n t o  symbols 
evokes admiration on i t s  own account, but the f ina l  accomplishment 
i s  no mere t r i ck ,  to be achieved by anybody merely by the use of 
special  gadgets. 

I t  i s  to be noted tha t  in the mechanical process described no 
attempt i s  made to weave the preparat ion of uni t  reports  in to  the 
regular  fabr ic  of accounting and loss  reserve records. While th i s  
i s  t h e o r e t i c a l l y  poss ib le ,  i t  amounts to  somewhat of  a tour de 
force  for  a la rge  company and probably would not  produce pro- 
por t iona te  savings. In any event, i t  would not seem advisable for 
a company which is  contemplat ing the mechanizat ion of i t s  u n i t  
report ing procedure to adopt complete mechanization at  one plunge. 

I t  goes without saying tha t  a ce r ta in  amount of adap tab i l i ty  i s  
los t  when a mechanical method of the type described is  introduced. 
The fact  that  the Unit S t a t i s t i c a l  Plan has remained subs tan t i a l ly  
unchanged overa long period of  years, and the fur ther  fact  that  i t  
i s  s t i l l  performing a very useful  funct ion for  both the insurance 
companies and the public,  gives promise tha t  i t  wi l l  not be abandoned 
or r a d i c a l l y  modified in the near future .  One change which has been 
discussed would involve the st~nmation of indenmity and medical for 
indiv idual  losses,  and to th i s  type of change a mechanical method 
would probably be more adaptable than the present hand methods. 

Mr. Barber does not ind ica te  the ex ten t  of  the net  saving in 
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personnel, but we can assume for the sake of argtwnent that it was 
not spectacular, since items not handledin one way must be handled 
in another, and key-punch operators, tabulators and s~pervisors are 
as difficult to obtain as experienced clerks. The principal value 
of the method lies not in any potential saving in expense, but in 
the increased efficiency of producing the unit reports themselves, 
and in the more immediate a v a i l a b i l i t y o f  c l a s s i f i c a t i o n  experience 
for review by a l l  departments of  the company. The Spciety, and the 
compensation insurance  i n d u s t r y  g e n e r a l l y ,  i s  indeb ted  to Mr. 
Barber for this exposition of this pioneering feat. 

N. M. VALERIUS 

This i s  a most c lear  and concise report  of a new method of  com- 
p l iance  with a s t a t i s t i c a l  requirement tha t  lays on every c a r r i e r  
of  workmen's compensation the burden of  preparing a "uni t  report  N 
or r i sk  h i s tory ,  giving exposures, premiums, and losses in the year 
i n e a c h s t a t e  as to each assured, to  be sent to  a c e n t r a l  s t a t i s t i c a l  
bureau for rate-making purposes 

At the outse t ,  the author notes tha t ,  in the f i f t e e n  years s ince 
the papers by Mr. C. M. Graham and Mr. Kormes on the sub jec t  of  
compensation exper ience  u n i t  r e p o r t i n g ,  the Compensation Uni t  
S t a t i s t i c a l  Plan has been a l t e red  on ly in  r e l a t i v e l y  minor respects  
and has become un iversa l  in  s t a t e s  us ing  the Basic Compensation 
Manual. Those papers recorded in the Proceedings the recent  in-  
s t i t u t i o n  of the Plan and reported procedures found e f f e c t i v e  in 
the f i r s t  years of operation. 

Mechanized un i t  report ing as developed and used by Mr. Barber ' s  
Company i s  the f i r s t  important development in the Unit Plan f i e l d  
since tha t  time. While i t  does not a l t e r  the Plan, as i t  i s  only a 
method of compiling the s t a t i s t i c s  required in the form required,  
except for sume permutation of  the items, i t  portends a completely 
mechanized Plan in time. 

Mr. Graham's paper s t i l l  describes e s s e n t i a l l y  the method of  
compliance by most companies, a d e s c r i p t i o n  d i s t i l l e d  down qu i te  
remarkably by Mr. Barber to  less  than two pages as to  h is  Company 
in  the s u b - s e c t i o n ,  "Uni t  Repor ts  by Hand". That  both of  the 
e a r l i e r  papers toge ther  with the d i scuss ions  they evoked in the 
Proceedings are included in the "Recommendations for Study"indicates  
that  the methods described are s t i l l  considered current .  

The mechanization of un i t  r epor t ing  has been made poss ib le  by 
developments in business machines, p a r t i c u l a r l y  two such, e igh ty  
column punch card equipment, and alphabet ic  punching and t abu la t ing  
equipment. Eighty column equipment was ava i l ab le  but not commonly 
i n s t a l l e d  when c a r r i e r s  began to prepare u n i t  repor t s  for r a t i n g  
organizat ions  and as a source of in t e rna l  s t a t i s t i c s .  Mr. Masterson 
had descr ibed the use of such equipment a t  the May 1930 meeting 
and made some quite  perspicacious remarks in respect to i t  and the 
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new-fledged Unit Plan, Proceedings, Vol. XVI, pp. 307-308. 
Alphabetic punching and tabula t ing  e~uipment was avai lable  about 

the same time but not taken up by insurance carr ier~ u n t i l  a good 
deal l a t e r .  

I t  would seem tha t  the evo lu t ion  of  the mechanized method of 
repor t ing inMr. Barber 's  C~npany arose in part  out of  the previous 
method of compiling the repor ts  and in par t  out of  the ingenui ty  
of some members of  the s t a f f ,  amengwhom he did not include himself .  
The previous method contr ibuted  in th i s  way tha t  the un i t  reports  
were being compiled from o r i g i n a l  sources and then in turn were 
becoming the source of the Company's own c l a s s i f i c a t i o n  experience, 
via  punch cards made from t h e i r  data,  and i t  was reasoned tha t  a 
more economical procedure would be to punch f i r s t  from o r ig ina l  
sources,then p a r a l l e l l y  derive uni t  and c l a s s i f i c a t i o n  experience. 

Our o f f i c e  has followed a somewhat d i f f e r e n t  procedure, which 
may in par t  explain the slower progress of evolution in i t s  case; 
p o s s i b l y  a lso  a l ess  ingenious  s t a f f  should be pos tu l a t ed .  Our 
o f f i c e  had a well-developed r i sk  h i s to ry  card system covering a l l  
compensation r i sks ,  when the Unit Plan came in to  being. One card 
ca l led  the r eg i s t r a t i on  card carr ied  the items which in the mechanized 
procedure go on the Name punch Cards, and the Payrol l  and Premium 
punch Card, Kind 6, and the other,  the incurred cost card, carr ied  
the i tems which in the mechaniza t ion  go on Loss and Valua t ion  
punch Cards, Kinds 7 and g. The r e g i s t r a t i o n  card received or ig ina l  
en t r i e s  as a hectograph impression at  the time the appl icat ion was 
received in the Home Off ice  and a l l  l a t e r  en t r i e s ,  as audi t s  and 
endorsements, were made by hand. ]he incurred cost card was typed 
up at  the time the f i r s t  claim not ice  arr ived to be l i s t ed  thereon 
and was augnmnted and kept up to date by typed and hand en t r i e s  as 
more claim not ices  or change-of- incurred  not ices  or closed claim 
not ices  were received from the claim department. 

These r i sk  h i s to ry  cards were used for reviewing individual  r isk  
experience for underwrit ing purposes and, as pol icy abs t rac t s  and 
claim h i s t o r i e s ,  served other  purposes as well. As a consequence, 
compliance with the Unit  Plan consis ted e s s e n t i a l l y  in t r an s -  
c r ib ing  th is  information to the required form, although of course 
there  had to be i n s t i t u t ed  procedures of  checking the completeness 
and accuracy of  the reports ,  and of  routing developments a f t e r  the 
f i r s t  r epor t  to  the a t t e n t i o n  of  the Uni t  Plan d i v i s i o n ,  and 
indiv idual  claim reports  where required had to be wr i t ten  up from 
the claim f i l e s .  The Unit Plan was the re fo re  ra ther  r e a d i l y  as- 
s imi l a t ed  into  our way of  doing things and we have perhaps given 
less  thought to other ways of  achieving the r e s u l t  t ha t  we might 
o t h e r ~ s e  have. 

There has been one change of some moment s ince the Unit Plan 
became a fac tor .  Our c l a s s i f i c a t i o n  experience was being derived 
independently of r i sk  h i s t o r i e s  and Unit Reports, more or less  as 
a by-product of accounting records. The near dupl icat ion of  e f f o r t  
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began to be evident as the unit Plan took in more territory and it 
was eventually concluded to expand the Unit Plan to all states for 
internal purposes and to punch the Home Office copies of the Unit 
Plan experience for the purpose of tabulating classification ex- 
perience. ]his resulted in a considerable saving for the tabulating 
department in both personnel and machine time, because the volume 
of separate items to be handled is much reduced by the processing 
of original sources in making up the Unit Reports. The above 
developments and perhaps the lack of other developments were in- 
fluenced in large degree by the situation that the statistical 
division did not happen at any time to be nearly as severely affected 
by the man-power shortage as our tabulating department. 

It will be remembered that in mechanized unit reporting there 
is some handwork left in preparing claim reports and the me- 
chanization does not extend to revised and secondand later reports. 
There is an implication on page 15 also that not every bureau has 
accepted the result. 

It is appreciated very much that Mr. Barber made the material 
of this paper available through the Proceedings andin such clarity 
of presentation. Any staff who might be considering such a system 
as this should be indeed grateful. 

On page 12 at about the middle, the expression "claim cards" 
seems to be a typographical error for "name cards". The note with 
Figure 3 on page 19, "These have been prepared", etc.,apparently 
pertains also to Figure 2 on page 18. 

If all papers fare as well in the new economical format of the 
Proceedings as this first one, the change may not prove any great 
hardship. 

MULTIPLE INJURY ACCIDENTS AND LOSSES IN EXCESS OF ANY 

SPECIFIED RETI~ITION: - PENNSYLVANIA WOBKMEN'S O~PENSATION 

GEORGE B. ELLIOTr 
Volume XXXIII, Page 40 

Written Discuss ion  
CHARLES W. CBOUSE 

Pure premium rates for excess insurance are almost always very 
difficult todetermine because losses of the classes coveredby such 
insurance have occurred so infrequently in the past that it almost 
impossible to obtain a body o£ statistics upon the basis of which 
one can make reliable estimates of the probabilities of their oc- 
currence in the future. Mr. Elliott, in the paper under discussion 
has presented a great body of statistical material relative to the 
occurrence of losses of one such class, to wit; the class of Pen- 
nsylvania Workmen's Compensation losses in excess of $10,000 im 
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consequence of a single accident; and thereby he has justly earned 
the gratitude of everyone who ever has occasion to determine a 
premium rate for an insurance covering losses of that class. I will 
not concede, as Mr. Elliott does in the introduction of his paper, 
that the making of such rates is at present academic, for a con- 
siderable number of such insurances are at present being written 
or renewed and the proper determination of the premium to be 
charged for them is a matter of considerably more than academic 
interest to the underwriters thereof and the employers thereby 
assurred. 

However, the value of the paper is not restricted to the problem 
of determining premium rates for excess insurances covering 
Pennsylvania Worlanen's Compensation losses over $i0,000. Anyone 
seeking statistical information - for whatever purpose - concerning 
the incidence of industrial accidents will find in the tables of 
the paper, an array of data on the incidence of ~cidents resulting 
in serious injuries or death of two or more workmen, the llke of 
which is not readily to be found in any other article of American 
publication. For that reason, the paper w£ii be read by persons of 
diverse callings; and therefore it is especially unfortunate that 
in the version which appears in the Proceedings, there are several 
irregularities in expression which are likely to confuse readers 
not thoroughly familiar with the computation o£ mathematical 
expectations of loss.* 

There is a tacit assumption underlying the method of loss 
valuation employed in the paper, to which attention should he 
directed. For each accident which occurred in an operation other 
than Coal Mining and which caused a given set of one or more 
injuries (e. g. one permanent total, or five deaths and three 
major permanents), the value of loss in excess of $10,000 in 
consequence thereof, was taken to be the mathematical expectation 
of $10,000 under the present Pennsylvania scaleofbenefits in con- 
sequence of any accident causing a set of injuries similar to the 
given set in respect to the types of injuries, but without respect 
to the ages of the disabled or to the number and the ages of the 
dependents in fatal cases. The value of such expectation was computed 
on the basis of certain distributions of the claims arising out of 

* The term " t h e  amount o f  t he  p r o b a b l e  e x c e s s  o v e r  $ 1 0 , 0 0 0 "  w h i c h  
a p p e a r s  a t  t h e  f o o t  o f  page  ~3  s h o u l d  he i n t e r p r e t e d  t o  mean:  The 
m a t h e m a t i c a l  e x p e c t a t i o n s  o f  l o s s  i n  e x c e s s  o f  $ 1 0 , 0 0 0 .  The w o r d s :  
°'~he value of these probabilities is as follows", which precede the 
equations appearing at the foot of page 44, should be interpreted 
to mean: On the premise that a three-death accident has occurred, 
the mthematical expectation of loss in excess of $10,000 in con- 
sequence thereof, ma 7 be computed as follows. A similar remark 
applies with respect to the interpretation of the words "and their 
value is" which appear about the set of eleven equations on page 46. 
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insu red  Pennsy lvan ia  o p e r a t i o n s ,  not  Coal Mining but  o therwise  
i r r e s p e c t i v e  of c l a s s i f i c a t i o n ,  in Policy. Years 1939 through 1942. 
Such values were then used in the de terminat ion  of  pure premiums. 

Now, the t a c i t  assumption i s  t ha t  in  any obse rva t i on  of  the 
form "X deaths ,  Y permanent t o t a l s  and Z major permanents were 
causedbyone accident  on a r i sk  of c lass  C and Size S", the numbers 
X,Y, and Z have more s t a t i s t i c a l  s i g n i f i c a n c e  in r e s p e c t  to  the  
c l a s s  C and the r i s k - s i z e  S than the numbers of  the dependents  
a c t u a l l y  invo lved  in the X f a t a l  cases ,  t h e i r  a c t u a l  ages and 
re l a t ionsh ip ,  and the ac tua l  ages of the Y permanent t o t a l s .  ]base 
l a t e r  da ta  are  t a c i t l y  presumed to  be so much subjec t  to  random 
f l u c t u a t i o n  wi th in  any c l a s s  o f  r i sks  t h a t  a more r e l i a b l e  pure 
premium f o r  t h a t  c l a s s  w i l l  be o b t a i n e d  i f  the  ma thema t i ca l  
e x p e c t a t i o n  o f  l o s s  on account  of  X dea ths ,  Y permanent t o t a l s  
and Z major  permanents ,  c a l cu l a t ed  over a l l  c l a s s e s  o f  r i s k s  
( excep t  Coal Mining),  i s  used as the va lue  o f  the lo s s  c o r r e -  
sponding to each observed event of  the XYZ type, in place of  values 
determined s e p a r a t e l y  for  each such event  by taking  in to  account 
the age and dependency s i t ua t i ons  ac tua l ly  found the re in .  

Now, I do not doubt t ha t  on p r a c t i c a l  grounds the use of  t h i s  
method of  loss  v a l u a t i o n  was j u s t i f i e d  in the study r epo r t ed  by 
the paper under discussion;  andI do not think tha t  the r e su l t s  are 
any the less  i n t e r e s t i n g  or valuable than they would have been had 
some other  method of  va lua t ion  been employed. Moreover, I am aware 
that  there  i s  a sentence in the s t a tu t e  law of  Pennsylvania* which 
in e f f e c t  p r o h i b i t s  the use of  the actual  number of  dependents in 
any p a r t i c u l a r  f a t a l  case in the va lua t ion  of  t ha t  case for  merit  
r a t i n g  purposes,  and I am aware tha t  t h i s  sentence may have been 
thought to  bear some i m p l i ca t i on  concerning the making o f  r a t e s  
fo r  excess  covers .  

But the fact remains that the method of valuation which was used, 
rests log~callyupon the assumption towhichl am inviting attention; 
and so far as I know, that assumption has not been statistica]ly 
justified. The data relative topennsylvania losses of Policy Years 
1939 through 1942 which are set forth in the paper, indicate that 
there is a significant difference between the frequency distribution 
of Coal Mining fatalities by type according to number and relation- 
ship of dependents, and the corresponding frequency distribution 
of fatalities arising out of operations other than Coal Mining; 
and that difference was recognized in the computation of pure 
premiums for Coal Mining risks. Similar significant differences 
may exist between classes of industries within the great class of 
all operations other than Coal Mining, e.g., between Manufacturing 
and Contracting. If such differences do exist, then it is hard to 
see how the aforesaid assumption could be statistically justified. 

* Last s e n t e n c e i n  f i r s t  paragraph of Sect ion 654 o f " T h e  I n s u r a n c e  
Company law of 1921" as amended by Act of July 31, 1941, P.L. 607. 
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In the Conclusion of  h i s  paper, Mr. E l l i o t t  s t a t e s  tha t  in h i s  
opinion " r a t e s  fo r  excess coverage on a pe r -acc iden t  basis ,  which 
are expressed as a percentage of  the manual ra te ,  are not  ca lcu la ted  
on a sound a c tua r i a l  bas is" .  Now, I am almost ce r t a in  that  he does 
not mean t h i s  qui te  l i t e r a l l y ,  for  the mode of  expressing a se t  of  
premium r a t e s  obv ious ly  has nothing to  do with the soundness or 
unsoundness of  the bas is  upon which they were ca lcu la ted .  I think 
he means tha t  r a t e s  for  such excess coverage o f  r i sks  wi thin  any 
p a r t i c u l a r  i n d u s t r i a l  category,  ca lcu la ted  on the t o t a l  experience 
o f  a l l  r i sks  of  t ha t  ca tegory without d i s t i n c t i o n  with respec t  to 
r i s k - s i z e ,  ought not  to  be r ega rded  as e n t i r e l y  r e a sonab l e  or 
c e r t a i n l y  adequate for  those r i sks  within tha t  ca tegory for  which 
such coverage wi l l  be purchased. With th i s  opinion, I agree -- for ,  
s ince  excess covers are bought almost exc l u s ive ly  by Large Risks 
and s ince  i t  i s  r easonable  to expect  t ha t  the re  are s i g n i f i c a n t  
d i f f e r e n c e s  in  r e s p e c t  to excess  Loss exper ience  between Large 
Risks and Small Risks in the same industry ,  such d i f f e r ences  ought 
to  be looked for and - i f  found - recognized in the making of  r a t e s  
fo r  excess covers. 

However, I do not think tha t  the exis tence  of  such s i g n i f i c a n t  
d i f f e r e n c e s  has been demonstrated in th i s  paper.  I t  i s  t rue ,  as 
Mr. E l l i o t t  points  out,  tha t  the pure premium for  excess losses  on 
Large Manufacturing Risks, se t  for th  in column (6) of  Table I,  i s  
three  times the pure premium for  excess losses on Small Manufacturing 
Risks. But the pure premium for  a l l  losses on Large Manufacturing 
Risks, whichis  shown in column (5), is  1.31 times the pure premittn 
for  a l l  losses  on Small Manufacturing Risks. Now, in  Pennsylvania 
Large Risks under f u l l  cover  in almost any i n d u s t r y  are  - as a 
c l a s s  - b e t t e r  than Small Risks  under  f u l l  cover  in the same 
indus t ry ,  j u s t  as they are in almost every other  j u r i s d i c t i o n .  In 
f a c t ,  the  we igh ted  mean o f  the  d e v i a t i o n s  from manual r a t e s  

• determined by the Pennsylvania p rospec t ive  experience r a t i ng  pro- 
cedure for Large Manufacturing Risks, i s  approximately -40%. Clear ly  
the most probable  exp l ana t ion  of  the fac t  tha t  the pure premium 
fo r  a l l  l o s ses  on Large Manufacturing Risks i s  g r e a t e r  than the 
corresponding pure premium for  Small Manufacturing Risks, i s  to  be 
found in the propos i t ion  tha t  a r e l a t i v e l y  large par t  of  the payro l l  
fo r  Large Risks was earned on very hazardous opera t ions ,  whereas 
a r e l a t i v e l y  small pa r t  of  the payro l l  for  Small Risks was earned 
on such operat ions.  But th i s  proposi t ion  may a lso  explain the fact  
t ha t  the pure premium fo r  exces s  l o s s e s  on Large Manufactur ing 
R i s k s  is  g r e a t e r  than the pure premium for excess losseson Small 
Manufacturing Risks. Similar  remarks with a few modif icat ions could 
be made concerning r i s k s i n  the categories  labeled aContracting and 
Quarrying" and "Other Indus t r ies .  " 

In order  to determine whether or not  there  is  any s i g n i f i c a n t  
d i f f e rence  in respect  to excess losses per $100 of  payrol l  between 
Large Risks and Small Risks in the same indus t ry ,  tha t  i s  to say, 
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any such difference whichis independent of the apparent correlat ion 
between risk-size and degree of inherent hazard, one would have first 
to classify the payrolls and losses by degree of hazard inherent 
in the physical operations on which they were incurred; then to 
compute the quotient of excess losses by payroll for each of at 
least two risk-sizes within each class by degree of hazard; and 
finally to apply to the resultant three dimensional point-set, the 
well established methods of multiple andpartial correlation analysis 

MAI~ KOI~4ES 

The problem of "excess" insurance ratemaking is one of great 
interest to me andI am, therefore, glad of the opportunity to offer 
several comments and remarks on the results of the Pennsylvania 
Study of Excess Costs which is the subject matter of Mr. Elliott's 

paper. 
As Mr. Elliott states in the introduction, the methods used 

represent a statistical approach to the problem. It seems, therefore, 
proper to analyze somewhat the methods themselves before discussing 
the results of the study. I have little quarrel with the method of 
payroll modification; although, if better statistics for various 
industries were available, the results might he quite different by 
classification or even industry groups. I have, however, con- 
siderable doubts on the validity of the use of average loss values 
as used in the 1945 rate revision and assumption that such average 
values reflect a proper adjustment of losses to a current level. 
For losses in the minor and temporary classifications this method 
may produce satisfactory results because the large number of such 
cases in each and every year increases the likelihood that the 
distribution by extent of injury and wages will not vary materially 
from year to year. This can hardly be assumed for the more serious 
type of cases, especially deaths and permanent totals. With the 
trend toward smaller families and giving due consideration to the 
degree of abnormality of the distribution during war years, the 
cases of deaths without dependents will present a considerable 
variation during a period of fifteen years and it is quite possible 
that there may be found quite a definite trend in the change of 
distribution of such cases by industries and classifications. The 
cost of permanent total cases depends not only on the wage dis- 
tribution but also on the age distribution of the working population. 
It is my opinion that some degree of refinement and possibly the 
evaluation of individual cases on basis of projected payrolls, 
together with adjustments for apparent trends, may constitute a 
better statistical approach and eliminate some of the objections 
to the use of average values. 

I also have grave doubts as respects the validity of the cal- 
culation of mathematical expectationof the excess cost as calculated 
in this study. The various probabilities are combined as if the 



76 DISCUSSION 

events  were-independent,  which i s  an assumption ye t  to be proved. 
There, again, i t  would appear less  ob jec t ionable  to determine the 
excess  cos t  on the bas is  of  each ac tua l  occurrance a f t e r  making 
such adjustment in  the data as may be reasonable and adequate. I n  
t h i s  r e s p e c t  the study made by the  New York Compensation Rating 
Board (1) was d e f i n i t e l y  more s a t i s f a c t o r y  and less  open to c r i t i c i sm .  
I t  might be proper  at t h i s  poin t  to c a l l  a t t e n t i o n  to the type-  
ographica l  e r r o r  as respec t s  the c a l c u l a t i o n  of  the mathematical 
e x p e c t a t i o n  of  the cost  of a th ree -dea th  accident  where the value 
of  the p r o b a b i l i t i e s  was l e f t  out.  

Let  us tu rn  now to the conclus ions  drawn by Mr. E ~ l i o t t  from 
the r e s u l t s  of the study. 

Assuming tha t  the d i f f e r e n c e s  which might have r e s u l t e d  from 
the app l i ca t ion  of more accurate  methods as suggested above would 
not  be very  mate r ia l ,  the paper br ings  out c l e a r l y  the fac t  t ha t  
c e r t a i n  types of i n d u s t r i e s  have a much more pronounced tendency 
to produce ca tas t roph ies  and the inc ident  excess cost .  In my opinion, 
the subdiv is ionby i n dus t r i a l  groups is  highly unsa t i s f ac to ry .  Thus, 
for  example, we have a wide va r i a t ion  of  hazards in the manufacturing 
(excluding explosives)  and theAl l  Other Industry Groups. The small 
manufac tu r ing  r i s k s  inc lude  a ve ry  l a rge  number of  small non- 
hazardous r i sks ,  such as c lo th ing  manufacturing; while the large  
r i s k s  i nc lude  the heavy manufac tu r ing  i n d u s t r i e s  with g r e a t e r  
hazards and, the re fo re ,  g rea te r  l ike l ihood  of  excess losses.  

The d i f f e r e n c e  in the r e s u l t s  for  small and large r i sks  should 
have been more or less  an t i c ipa ted  under th i s  method of  grouping. 
The grouping of c l a s s i f i c a t i o n s  by lnherent  hazard, as was done in 
the  New York s tudy,  would have produced an e n t i r e l y  d i f f e r e n t  
p i c t u r e ,  and one, which would be more c o n s i s t e n t  with the ex- 
pec ta t ion  of  the average underwriter .  

I agree  wi th  Mr. E l l i o t t  and Mr. Crane t h a t  the  r a t e s  for  
"excess" coverage should not be expressed as percentages of  average 
manual r a t e s  as I have a l ready  sa id  on a prev ious  occasion (2). 
I t  must be remembered tha t  a r i sk  whose premium would be $10,000 
or less  i s  ha rd lyagood  prospect for  se l f - insurance ,  and I am sure 
tha t  few excess underwriters  would care to  place excess coverage 
on a s e l f - l n s u r e r  of  such a small s ize .  Again, the group of  r i sks  
which are s e l f - i n s u r e d  may present  a d i f f e r e n t  "excess" cost  p ic tu re  
than the s o - c a l l e d  la rge  insured r i s k s ,  I must r e i t e r a t e  what I 
have said in my discussion of  Mr. C a h i l l ' s  paper (2) that  some type 
of  exper ience r a t i ng  wi l l  be necessary  i f  th i s  coverage should be 
made a t t r a c t i v e  and produce adequate r e s u l t s .  In actual  p r a c t i c e  
t h i s  i s  r e c o g n i z e d  by many " e x c e s s '  i n s u r e r s  in the form of a 

(1)  See Mr. C a h i l l ' s  paper P r o c e e d i n g  Vol .  XXVII, p. 77.  
(2 )  See w r i t t e n  d i s c u s s i o n  of  Mr. C a h i l l ' s  paper ,  P r o c e e d i n g  Vol .  

XXVII, p. 363. 
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"cont ingent"  p r o f i t - s h a r i n g  prov is ion  in t h e i r  c o n t r a c t s .  
Perhaps a more s c i e n t i f i c  approach l i e s  in the c o n s i d e r a t i o n s  

contained in Mr. C a r l e t o n ' s  paper dea l ing  with non-random accident  
d i s t r i b u t i o n  (3). 

In conclusion,  I would l ike  to  express  the hope t ha t  the var ious  
r e insurance  companies wi l l  f ind a way of  pool ing t h e i r  exper ience  
under such r i s k s  and p r e s e n t  the r e s u l t s  o f  t h e i r  s tudy fo r  the 
b e n e f i t  of  the members of  t h i s  Socie ty  and the insur ing  publ ic  in 
genera l .  

ROGER A. JOHNSON JR. 

Mr. E l l i o t t ' s  conc i se  paper  p r e s e n t s  a novel  approach to the 
subjec t  of  ratemaking for  excess coverage. 

The a u t h o r ' s  conclusion tha t  "the cost  in e~:cess of  $10,000 per  
acc ident  under cur ren t  Pennsylvania  b e n e f i t s  i s  so small as to be 
almost n e g l i g i b l e "  may be t rue ,  but i t  c e r t a i n l y  would not apply 
in New York, whose average values are roughly double those used by 
Mr. E l l i o t t  in h is  Pennsylvania  study.  An a n a l y s i s  o f  f i v e  years  
of  New York losses  made severa l  years  ago ind ica ted  tha t  about 7 ~  
of t o t a l  losses  are in excess of  $10,000 per  claim and about 8% in 
excess of  $10,000 per  accident .  Under cur rent  condi t ions  even higher 
percentages would p ro b ab ly  apply .  Fur thermore ,  t he r e  a re  o the r  
s t a t e s  wi thh igher  b en e f i t  l ev e l s  than Pennsylvania where the excess 
cost  may be s i g n i f i c a n t .  

Bates for  t h i s  type of  coverage are needed in New York in view 
of the f ac t  t ha t  the (~airman of  the Workmen's Compensation Board 
has promulgated new r u l e s  r e l a t i v e  to  the  p r i v i l e g e  of  s e l f - i n -  
surance and as a p a r t  o f  those  r u l e s  has r equ i r ed  t h a t  a l l  s e l f  
insure rs  make p rov i s ion  for  ca tas t rophe  lo s ses  e i t h e r  by depos i t ing  
a d d i t i o n a l  s e c u r i t y  or  by f i l i n g  p r o o f  o f  excess  coverage  on a 
s tandard form of po l i cy  with spec i f i ed  l i m i t s  wr i t t en  by a c a r r i e r  
l i censed  to  do an excess  or  r e insurance  bus iness  in the S t a t e  of  
New York. Since the Superintendent of  Insurance has ruled tha t  such 
coverage i s  in the nature  of  re insurance  and as such the r a t e s  are 
not  s u b j e c t  to  h i s  a p p r o v a l ,  the Compensation I n s u r a n c e  Ra t ing  
Boardhas publ ished "advisory" r a t e s  for  the guidance of  i t s  members 
in wr i t ing  t h i s  coverage.  

I t  i s  Mr. E l l i o t t ' s  opinion " tha t  r a t e s  fo r  excess  coverage on 
a p e r - a c c l d e n t  b a s i s ,  which are  expressed  as a pe rcen tage  o f  the 
manual r a t e ,  are not c a l cu l a t ed  on a sound a c t u a r i a l  bas i s ,  in view 
of  the we l l -de f ined  d i f f e r e n c e s  between ' l a r g e '  and ' s m a l l '  r i s k s . "  
Since,  in Pennsy lvan ia ,  manual r a t e s  a re  made exc lud ing  the ex- 
per ience  of  la rge  ($10,000 or over)  and minimum premium r i s k s ,  i t  
i s  l og i c a l  for  him to  ca r ry  t h i s  theory over  i n t o  a s tudy of  t h i s  
na ture .  

(3) Volume XXXII, p. 21. 
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I t  shouldbe emphasized that  the npercentageW method, as applied 
in New York, p rov ides  fo r  va ry ing  pe rcen tages  of  manual r a t e  
depending upon the c l a s s i f i c a t i o n .  Without going f u l l y  in to  the 
ratemaking method employed, which was f u l l y  covered inJ.M. C a h i l l ' s  
paper*, l e t  i t  su f f i ce  to say tha t  a l l  c l a s s i f i c a t i o n s  were assigned 
by a c t u a r i a l  and engineer ing judgment to three  hazard groups. A 
single r a t i o  of excess losses to serious losses was determined for 
each hazard group based on a study of  more than 2,300 cases. The 
c l a s s i f i c a t i o n  percentage recognized th is  r a t io ,  the c l a s s i f i c a t i o n  
r a t i o  of serious to t o t a l  losses, and a proper loading for expenses. 
Assuming t h a t  the  excess losses  (or excess  pure premium) vary 
widely by c l a s s i f i c a t i o n ,  i t  i s  more l i k e l y  tha t  the i nd i ca t ed  
va r i a t ions  between " large r and ~small N r i sks  are pr imar i ly  due to 
the types of  c l a s s i f i c a t i o n s  which predominate in those groups. 
This theory gains more credencewhen i t  i s  noted tha t  in some in .  
dus t ry  ~roups the large s ize  has a higher,  pure premiu~whi le  in 
others  i t  i s  lower, thus ind ica t ing  tha t  sxze of  r isk ,  in i t s e l f ,  
i s  not necessa r i ly  s i g n i f i c a n t .  While time does not permit actual 
t es t ing ,  I suggest that  i f  the ~percentage" rates  were extended by 
a set  of  c l a s s i f i c a t i o n  payrol ls  ( fo r  New York or any other s tate~ 
f u r t h e r  subdivided by s ize  of  r i sk ,  the average r a t e s  obtained 
would vary in much the same manner as the pure premiums developed 
by Mr. E l l i o t t ' s  s tudy.  I f  so, t h i s  would seem to r e f u t e  h i s  
argument that  such ra tes  are ac tua r i a l l y  unsound merely because of  
a demonstrable va r i a t i on  between premiums s izes  groups in a give 
indus t ry  group. Obviously, the method which was employed may be 
subject to c r i t i c i sm  of one type or anothar, but to be classed as 
~ac tuar ia l ly  unsound ~ seems unnecessari ly harsh. 

* P.C.A.S. Vol. XkWII 


