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ALFRED N. GLrERTIN: 

It should not be forgotten that the Special Committee of the Society 
that constructed the new mortality table was appointed for the purpose of 
assisting a committee of the National Association of Insurance Commis- 
sioners. Its formal report, therefore, was made relatively brief and in as 
nontechnical language as possible, The panel discussion before the Society 
last November, by its very informality, could not reach all the details of 
the studies made by the Special Committee. It seemed reasonable, there- 
fore, that something more than these reports was needed for the member- 
ship. It was for this reason that Mr. Sternhell was asked to prepare this 
paper. 

There is precedent for a paper such as this. When the CSO Table was 
prepared by the Committee on Non-Forfeiture Benefits and Other Mat- 
ters in 1941, Mr. John S. Thompson, the nominee of the Actuarial Society 
on that committee, prepared a paper entitled "The Commissioners 1941 
Standard Ordinary Mortality Table" (TASA XLII, 314), which was, in 
effect, a supplement to the committee report, but prepared specifically for 
actuaries. Similarly, Mr. Harry W. Jones, who had worked with Mr. 
Thompson on the mortality table project, in his discussion of the Thomp- 
son paper (TASA XLIII, 81) produced a graduated underlying table to 
round out the work of the committee. The Sternhell paper does for Table 
XI~ what the Thompson paper and the Jones discussion did for the CSO 
Table. 

Mr. Sternhell is well qualified for this task. As assistant to Mr. James 
T. Phillips, a member of the committee, he had charge of the calculations 
which were needed by the committee and attended nearly all of its meet- 
ings. While the paper is not an official expression of the committee, it was 
given advance distribution to all the members for comment, and there is 
reflection of such comments in the paper. Not only the members of the 
committee, but also the members of the Society, are indebted to Mr. 
Sternhell for undertaking the task of preparing this paper and doing it so 
well. 

I do not at this time propose to discuss the content of the paper, That  I 
propose to leave to others. I merely wish to say that the paper reflects ac- 
curately the decisions of the committee and thework done on behalf of the 
committee. I do not think it is appropriate to discuss here, either, the pro- 
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cedures by which the new table was presented to the National Association 
of Insurance Commissioners nor the actions taken by it or by its commit- 
tees. I will reserve my statement on these matters for the informal discus- 
sion on the general subject of new mortality tables and kindred items later 
in this meeting. 

w. HAROLD BITT~.L: 

This paper constitutes another outstanding contribution by Mr. Stern- 
hell, in addition to that previously made by him and his company through 
the tremendous volume of work described in the paper, in the solution of a 
problem in which neither he nor his company had any direct interest at 
the time. His concise description of the step-by-step construction of'this 
table should dispel the fears expressed by some that adequate considera- 
tion might not have been given to every desired attribute of a statutory 
mortality table for the valuation of policy liabilities. 

In this discussion, I shall confine my comments to a brief summary of 
the reasons for the recommendation by the Commissioner's Sub-Commit- 
tee that the loadings added to the observed mortality rates should be mod- 
ified to the extent necessary to keep the final rates from exceeding those 
developed in recent population tables. I t  should be noted that, while the 
ultimate effect of this recommendation was a table in which the mortality 
rates did not exceed those in the U.S. White Males 1949-51 Table except 
at the very old ages, the implied criticism was directed at  a pattern of 
proposed loadings which was of an arbitrary nature and for which no es- 
sential purpose could be developed at the ages involved. We would not 
question the validity of the points raised by Mr. Fassel in this connection 
last October if we were dealing with actual rates of mortality developed 
from the experience of insured lives. However, these criticisms would 
hardly apply when the required modification involved loadings which were 
of both an artificial and arbitrary nature. In  other words, we did not, and 
do not advocate population data as a proper measure of mortality on in- 
sured lives, but we did feel that such data provided a very convenient and 
practical vehicle for placing a ceiling on Ioadings which appeared to be 
unnecessary and of a very arbitrary nature. 

The modifications which were made at ages 3 to 16 reduced flat arbi- 
trary loadings to amounts in the final table which represent margins in 
excess of 50°-/o of the rates of mortality on the basic table at those ages. 
I t  should also be noted that the mortality rate in Table X,7 for age 0 was 
derived from population data and that the final rates in all of the proposed 
tables for ages 0, 1 and 2 were substantially lower than those on the 
U.S. White Males 1949-51 Table. This was also true forages over 16. 
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Under these circumstances, it seemed to us that the higher rates for the 
ages in question could not be justified. 

The situation at the older ages was also indefensible, in our opinion. 
The excesses of the proposed rates of mortality on insured lives in earlier 
tables over the rates on population tables were due to arbitrary increases 
in percentage loadings at the higher ages. The use of a flat percentage 
loading, such as the 15% in Table X17 from ages 52 to 93, produced mar- 
gins which appeared to be adequate to cover all conceivable contingencies 
on the basis of the extensive studies which were made of this problem. 
The resulting margins are greater percentagewise than those in the 1941 
CSO Table for ages over 60 and even provide greater dollar margins for 
ages over 55. 

There is one final observation which I feel needs to be made on this 
subject entirely apart from the arguments for or against our recommenda- 
tion. This falls in the area of public relations and should be of vital concern 
to life companies as well as to Insurance Commissioners. I t  is just not pos- 
sible for a layman to understand why a mortality table based on selected 
standard lives should reflect higher mortality rates than those experienced 
by the general population which includes not only those classed as sub- 
standard but also all of those who would be rejected as uninsurable. 

ALLEN L. MAYERSON: 

Mr. Sternhell is to be commended for a very thorough and interesting 
compilation of the data underlying Mortality Table XI~ and for a lucid 
presentation of the manner of constructing the table. 

I was particularly interested in Tables 12 and 13 which show the ratio of 
actual to expected mortality on the CSO Table, Table X17, and Table X18 
for the fifteen large companies whose mortality data were used in con- 
structing the table and for thirty-three smaller companies. I t  is interesting 
to note that the company experiencing the lowest over-all mortality among 
the fifteen large companies ranks behind twenty-six of the smaller com- 
panies on the basis of the CSO Table. This supplies further evidence, if 
any is still needed, of the obsolescence of the CSO Table. I presume that 
the extremely low mortality experienced by many of the smaller com- 
panies when measured by the CSO Table is the result of a concentration 
of business at younger ages and early durations. 

This very low ratio of actual to expected mortality based upon the 
CSO Table changes considerably when based upon a modern table. For 
example, Company 9 in Table 13 ranks 9th on the basis of the CSO Table, 
ties for 28th on the basis of Table X17, and shows the highest mortality of 
all based on Table X18. The fact that most of the small companies show 
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better ratios of actual to expected mortality than the fifteen large com- 
panies, even on Table X17, is probably due to the select period extending 
beyond five years, as well as to the rather heavy loading, percentagewise, 
on the latter table at the younger ages. Table X18 appears to present a 
much more realistic picture. 

This may be carping about a rather small point, but I was rather con- 
fused by the mention at the last meeting of a "U-shaped pattern of mar -  
gins" in Table X17..This statement again appears on page 13 of Mr. Stern- 
hell's paper. His Table 9, however, makes clear the fact that themargin is 
actually 15% of the unloaded mortality rates for ages 52 to 93, with sub- 
stantially higher percentage margins at the younger ages. Although the 
over-all margin seems to be adequate and reasonable, it is unfortunate 
that the Committee felt it necessary to use such heavy percentage load- 
ings at the younger ages. However, the effect in dollars and cents will be 
quite small and the data presented in Tables 6 and 7 seem to indicate that 
the variations among companies were higher percentagewise at the 
younger ages than at the older ages. 

Mr. Sternhell did not mention what to me appears to be the most 
serious drawback to the new table: namely, the fact that it is a mixed 
table rather than one based solely on the experience of male lives. I t  is 
unfortunate that data on male and female mortality could not have been 
supplied separately. This disadvantage of the new table may become more 
important as the practice of offering lower rates to women Coy charging 
them the premium for a male several years younger) becomes more 
prevalent. 

As Mr. Fassel so ably pointed out in his discussion at the last meeting, 
there is no intrinsic reason why a mortality table intended for insurance 
use should bear any direct relationship to a population mortality table. 
There is, however, a public relations problem involved in this, and I am 
very glad that the Committee was cognizant of it. I t  is very hard to ex- 
plain to a member of the general public why a table based upon carefully 
selected insured lives should show higher mortality than one based upon 
the general population. The fact that the Committee has taken this into 
consideration and that the new table shows mortality rates no higher than 
the U.S. White Males 1949-51 Table will certainly be of considerable 
help to those of us who are frequently in the position of having to explain 
such matters to laymen. 

On the whole, Table X17 is a notable achievement, and I am especially 
impressed by the speed with which it was constructed. The Committee 
deserves a vote of thanks for its excellent work in constructing the table 
and Mr. Sternhell deserves special praise for explaining it to us so clearly. 
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NORMAN F. BUCK: 

The purpose of this discussion is to examine intercompany select mor- 
tality experience between 1950 and 1954 policy anniversaries and to 
append select mortality rates to Table X1s. The development of this dis- 
cussion owes much to the work of Mr. John H. Miller, who developed 
select rates for the material underlying the CSO Table (TASA XLIII, 
12). 

The mortality rates herein were derived entirely from two sources, 
Table X18 itself and the intercompany experience on standard business 
between 1950 and 1954 policy anniversaries as published in the 1952, 1953, 
1954 and 1955 reports numbers of the Transaaiom. The experience used 
covers only medical issues in the first fifteen policy years but both medical 
and nonmedical in the sixteenth and subsequent years. I t  excludes war 
deaths. At the adult ages it differs from the experience underlying Tables 
X17 and Xas only in that it includes also the first five policy years and in- 
cludes, for the first fifteen policy years, the contribution of the sixteenth 
company that was omitted in the development of X~7 and Xls. 

HATUe~E OF THE DATA 

While the mortality table which is the end product of this project has 
the appearance of a select and ultimate table, it is not such in the usual 
sense of these terms since it does not follow one group of issues through 
successive policy years. The published intercompany experience between 
1950 and 1954 policy anniversaries contains the same number of years of 
exposure, i.e. four, at each policy duration. The exposure at duration 1 
comes from issues of 1950 through 1953, duration 2 from issues of 1949 
through 1952, duration 20 from issues of 1931 through 1934. Thus the 
experience at each policy duration comes from a unique but overlapping 
group of years of issue. As Mr. Elston has put it (TASA XLVIII, 264), 
the results form a set of "associated mortality tables." 

There are a number of other reasons why the final table needs to be 
used with care. Changes in home office underwriting techniques and skill 
over the years have probably affected the results by policy duration. Im- 
provement in underwriting would tend to lower mortality on recent issues, 
hence make the rates artificially low in the early policy years compared 
with the later policy years. An increase over the years in the proportion of 
the total insurance issued on women would have a similar effect. On the 
other hand, liberalization in underwriting practices may have brought 

• into the recent standard issues cases that some years ago would have been 
excluded as being substandard. Advances in medical knowledge may have 
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altered the nature of the group of persons surviving to secure standard 
insurance. 

Much of the data underlying the CSO Table was derived from the ex- 
perience in the sixth and later policy years on issues of 1925 through 1934 
carried to policy anniversaries in 1940. I n  a triangular experience of this 
sort the results at  the short durations are more heavily weighted with the 
exposures in the early years of the interval than are the results at  the long 

EXHIBIT 1 

TRENDS OF h l O R T A L I T Y  R A T E S  BY A M O U N T S  

R A T E  D U R I N G  E A C H  ANALYSIS  Y E A R  AS P E R C E N T A G E  

OF R A T E  FOR E N T I R E  P E R I O D  

POLICY YEARS 16 AND OVER 

1951-52 

113% 
102 

105 
100 
I00 
102 
102 

98 
99 

104 
97 
94 

1952-53 1953-54 

96~ 
94 

89% 
101 

100 98 
103 88 
98 98 
98 96 

100 96 

AGE 
GROUP* 

1950-51 

10-14 . . . . . . . . . . . . . . . . .  
15-19 . . . . . . . . . . . . . . . . .  
20-24 . . . . . . . . . . . . . . . . .  
25-29 . . . . . . . . . .  104% 
]0-34 . . . . . . . . . .  105 

]5-39 . . . . . . . . . .  97 
t0-44 . . . . . . . . . .  II0 
t5-49 . . . . . . . . . .  105 
50-54 . . . . . . . . . .  103 
55-59 . . . . . . . . . .  102 

50-64 . . . . . . . . . .  103 
55-69 . . . . . . . . . .  l 01 
70-74 . . . . . . . . .  103 
75-79 . . . . . . . . .  99 
30-84 . . . . . . . . .  104 

Simple Average.. 103% 101% 

104 96 
104 96 
100 93 
102 10l 
96 105 

100% 96% 

POLICY YEARS 1--5 

1950-51 1951-52 

113% 104% 
85 96 

102 101 
103 101 
93 97 

107 103 
105 102 
112 110 
98 87 

102 114 

112 95 

103%~ 101% 

1952-53 1953-54 

8o% lOO% 
136 86 
115 80 
110 88 
105 103 

96 94 
96 97 
94 86 

123 92 
9 8  88 

i 

9 7 1  97 
. . . . . . .  i . . . . . . .  

105% 92% 

* Attained ages for durations 16 and over; issue ages for durations 1-5. 

durations. For instance, in this example the experience in the sixth policy 
year was incurred in all ten analysis years from 1930 to 1940 anniver- 
saries, bu t  the experience in the fifteenth policy year was incurred only 
between 1939 and 1940 anniversaries. Accordingly any  downward secular 
trend during this ten-year interval would cause an understatement  of the 
mortali ty rates in the fifteenth policy year relative to the rates in the first 

policy year. 
In  the 1950-54 experience, which was trapezoidal in form, there was 

less chance for a secular trend to affect the results, not  only because of the 

shorter interval of exposure but  also because all policy durations had the 
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same number of years of exposure and essentially the same calendar period 
of exposure. Furthermore, an increase in the proportion of insurance is- 
sued on women and any improvement in underwriting would understate 
the mortality rates in the early policy years relative to those in the later 
policy years of this experience. This is just the opposite from the effect of a 
downward secular trend in a triangular experience of the CSO type. Hence 
the published mortality results for the first fifteen policy years were used 
without adjustment for any of these factors. This decision seemed par- 
ticularly appropriate since the Committee made no adjustment for these 
factors in developing Tables X17 and X18. 

Also in conformity with the technique used for Tables Xl~ and Xls, the 
crude select mortality rates were obtained by dividing the deaths for the 
four years combined by the exposures for the four years combined. Tests 
revealed that giving equal weight to each year of experience would have 
produced virtually the same rates. 

Exhibit 1 provides a measure of the trends operating within the four 
years between 1950 and 1954 policy anniversaries. Results are shown only 
for age groups where the total exposure exceeded $400,000,000. For the 
first five policy yea~s combined and for the sixteenth and later years com- 
bined, the crude mortality rates for the individual years were compared 
with the rates for all four years combined. As might be expected, the per- 
centages were more erratic in the first five years than in the ultimate years. 
As examples, the figure of 136~o in 1952-53 was based on only $819,000 
in claims and the 80,°7o in 1953-54 on only $1,133,000. 

EFFECTS OF SELECTION 

Exhibit 2 presents crude mortality rates for each of the first fifteen 
policy years on standard Ordinary medically examined business. They 
were developed from the material published in the reports numbers of the 

T r a n s a c t i o n s .  

Exhibit 3 gives mortality rates for the sixteenth and later policy years 
developed from the corresponding experience on medical and nonmedical 
business combined. The experience for each five-year attained age group 
was assumed to be concentrated at the middle age of the group, for in- 
stance at 42 for the 4044  group. Since for the purpose at hand no elabo- 
rate graduation process, was necessary, the intervening values were ob- 
tained by Gauss's forward formula 

t ( t -  1) 
u~+ ~ = u~ + tAu~ -[ 2 A2u~-I  " 

In deriving the rates for ages 28 through 31 the second • difference was as- 
sumed to be zero. 
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MORTALITY RATES PER 1,000,  1950-54  POLICY ANNIVERSARIES 

POLICY YEARS 1-15  

POLICY 
DURATION I [ 

10-14 15-19: 
i 

1 . . . . . . . .  0 .2C i" 1 .03  ! 
2 . . . . . . . .  0 . 3 2  0 . 6 8  

0 .53  0 .92;  
4: i i i i i : i  o.55 113 
5 . . . . . . . .  0 . 59  0 . 9 1  

6 . . . . . . .  0 .8C 0 . 8 2  
7 . . . . . . .  1 .23 0 . 9 0  
8 . . . . . . .  0 . 83  1 .09  
9 . . . . . . .  1 .12 1 .01  

10 . . . . . . .  1 .17 1 .07  

11 . . . . . . .  1 .21 0 . 9 4  
12 . . . . . . .  1 .21 1.02 
13 . . . . . . .  0 . 88  0 . 8 6  
14 . . . . . . .  1 .15 1 .01 
15 . . . . . . .  0 .9C 1 . 2 0  

ISSUE ACE GROUP 

20-24 25-29 30-34 35-391 40-44 

0 . 8 7  0 . 5 5  0.62~ 0 . 8 5  I 
0 . 8 0  0 . 6 4  0 . 8 8  1.291 
0 . 6 8  0 . 7 5  0 . 9 8  1 .58 '  
0 . 7 7  0 . 8 7  1.25 1.64 i 
0 . 9 2  0 . 9 5  1 .15 2.081 

1 .01  1 .16  1 .48 2 . 6 6  
0 . 8 7  1 .00  1 .75 2 . 7 0  
0 . 9 4  1 .11  1.9,1 3 . 3 0  
1 . 0 0  1 .38  2 .32  3 . 6 9  
1 . 0 8  1 .54  2 .53  4 . 4 2  

1 . 3 4  

1 .79  
2 . 3 4  
3 . 0 6  
3 . 2 2  

3 . 8 0  
4 . 5 6  
4 . 8 9  
6 . 5 9  
6 . 7 4  

1 .01  1 .51  2 .82  5 . 0 0  7 .21  
1 . 0 8  1 .60  3 .08  6 . 0 3  8 . 2 4  
1 .12  1 .93  3 .81  6 . 0 7  "10.15  
1 . 3 0  2 . 2 0  3 .91  6 . 9 3  1 0 . 2 9  
1 .48  2 . 6 7  4 .72  7 . 5 4  11 .51  

45-49 

2 . 3 7  
3 . 1 2  
4 . 3 7  
4 . 7 8  
5 . 0 0  

6 . 3 5  
7 .09  
8 . 8 0  
8 . 9 4  

10 .12  

11 .93  
13 .57  
13 .62  
14 .99  
17•33 

50-54 
.! 

3 .38!  
5 . 2 0  
5 . 5 8  
6 . 4 0  
9 . 2 9  

9 . 7 2  
1 1 . 1 7  
1 1 . 7 2  
12.12 
13 .61  

1 5 . 3 9  
1 7 . 1 5  
1 9 . 4 4  
2 5 . 7 9  
3 0 . 4 5  

55-59 

3 . 7 2  
6 . 6 1  
8 : 9 2  

10 .71  
1 1 . 7 3  

13 .71  
1 4 . 4 8  
1 4 . 6 9  
17 .41  
2 3 . 3 1  

2 2 . 3 4  
2 5 . 3 1  
2 7 . 8 5  
3 0 . 7 7  
4 2 . 9 2  

60-64 

6 . 5 0  
8 . 1 4  
9 . 0 6  

1 5 . ~  
17 .56  

17 .86  
18 .02  
2 3 . 6 6  
2 5 . 6 8  
3 1 . 3 4  

3 6 . 1 5  
4 4 . 5 8  
3 7 . 4 5  
4 3 . 5 4  
50 .14  

E X H I B I T  3 

MORTALITY RATES PER 1,000, 1950 -54  POLICY ANNIVERSARIES 

POLICY YEARS 16 AND OVER 

Attained Mor ta l i~  
Age Rate 

27 . . . . . . . . . . . .  1 . 1 4  
28 . . . . . . . . . . . .  1 . 1 8  
29 . . . . . . . . . . . .  i 1 . 22  
30  . . . . . . . . . . . .  1 . 25  
31 . . . . . . . . . . . .  1 . 2 9  

32 . . . . . . . . . . . .  1 . 33  
33 . . . . . . . . . . . .  1 . 4 0  
34  . . . . . . . . . . . .  1 . 4 8  
35 . . . . . . . . . . . .  1 •56  
36 . . . . . . . . . . . .  1 . 6 6  

37 . . . . . . . . . . . .  1 . 77  
38  . . . . . . . . . . . .  1 . 9 9  
39 . . . . . . . . . . . .  2 . 2 5  
40  . . . . . . . . . . . .  2 . 5 5  
41 . . . . . . . . . . . .  2 . 9 0  

42 . . . . . . . . . . . .  3 . 2 9  
43 . . . . . . . . . . . . .  3 . 6 5  
44  . . . . . . . . . . . .  4 . 0 3  
45 . . . . . .  . . . . . .  4 . 4 3  
4 6 . .  . . . . . . . . . .  4 . 8 4  

Attained Mortality 
Age Rate 

4 7 . .  
4 8 • .  
4 9 . .  
5 0 . .  
5 1 . .  

5 2 . . .  
5 3 . . .  
5 4 . . .  
5 5 . . .  
5 6 . . .  

5 7 . . .  
5 8 . . .  
5 9 . . .  
6 0 . . .  
6 1 . . .  

6 2  . . . .  
63  . . . .  
6 4  . . . .  
65 . . . .  
66  . . . .  

5 . 2 8  
5 . 8 6  
6 . 5 0  
7 . 2 0  
7 . 9 6  

8 . 7 8  
9 . 7 1  

10 .71  
1 1 . 7 9  
1 2 . 9 5  

1 4 . 1 8  
1 5 . 6 4  
1 7 . 2 3  
1 8 . 9 5  
2 0 . 7 9  

• 2 2 . 7 6  
. 2 4 . 8 3  
• 2 7 . 0 1  

2 9 . 3 0  
• l 3 1 . 7 2  

Attained Mortality 
Age Rate 

67 . . . . . . . . . . .  3 4 . 2 5  
68 . . . . . . . . . . .  3 7 . 3 7  
69 . . . . . . . . . . .  4 0 . 7 5  
70 . . . . . . . . . . .  4 4 . 4 1  
71 . . . . . . . . . . .  4 8 . 3 5  

72 . . . . . . . . . . .  5 2 . 5 5  
73 . . . . . . . . . . .  5 6 . 6 6  
74 . . . . . . . . . . .  6 0 . 9 2  
75 . . . . . . . . . . .  6 5 . 3 3  
76 . . . . . . . . . . .  6 9 . 8 8  

77 . . . . . . . . . . .  7 4 . 5 9  
78 . . . . . . . . . . .  8 0 . 9 2  
79 . . . . . . . . . . .  8 7 . 8 9  
80 . . . . . . . . . . .  9 5 . 5 0  
81 . . . . . . . . . . .  103• 75 

82 . . . . . . . . . . .  1 1 2 . 6 4  
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E x h i b i t  4 s h o w s  the  coeff ic ients  of  se lec t ion  for  these  m o r t a l i t y  ra tes ,  

b a s e d  o n  E x h i b i t s  2 a n d  3, w h e r e  

CS[~I+n = i qI~]+. 
qz+n 

T h i s  a r r a y  i n d i c a t e s  t h a t  the  coeff icients  d i m i n i s h  w i t h  a d v a n c i n g  po l i cy  

d u r a t i o n ,  inc rease  w i t h  age,  a n d  r e m a i n  s u b s t a n t i a l  e v e n  in t h e  f i f t een th  

po l i cy  yea r .  W h y  do the  effects  of  se lec t ion  a p p e a r  to pe r s i s t  for  so long?  

E X H I B I T  4 

COEFFICIENTS OF SELECTION 

1 9 5 0 - 5 4  SELECT COMPARED W I T H  1950 -54  U L T I M A T E  

POLICY 
DURA- 
TION 

1 . . . . .  
2 . . . . .  
3 . . . . .  
4 . . . . .  
5 . . . . .  

6 . . . . .  
7 . . . . .  
8 . . . . .  
9 . . . . .  

10 . . . . .  

11 . . . .  
12 . . . .  
13 . . . .  
14 . . . .  
15 . . . .  

1 -  5.  
6-10. 

11-15. 
1-15. 

25-29 

.518 
• 458 
• 385 
.304 
.264 

.128 

.286 
• 2 5 0  

.115 

.072 

• . 1 4 7  

• . 1 9 6  

• . 1 4 2  

• .137 
• .079 

• •386 
• . 1 7 0  

.140 
.. •232 

Isstm AoE GROUP 

30-34 

• 534 
•371 
.338 
• 199 
•307 

.164 

.121 
• 138 
.090 
• 128 

.143 
• 156 
• 055 
•117 
• 025 

35-39 

•520 
.352 
• 298 
.357 
• 283 

.191 
• 260 
.181 
• 167 
• 0 8 7  

• 053 
--.029 

• 066 
•037 
• 053 

40-44 

• 593 
.510 
.419 
• 3 0 9  

.335 

• 280 
•222 
.248 
• 085 
• 153 

•179 
•151 
• 052 
•127 
.111 

45-49 

.551 

.468 

.328 

.336 
•372 

.277 

.270 

.178 
• 242 
.219 

• 159 
.132 
.210 
• 209 
• 166 

50-54 

•615 
.464 
• 479 
•457 
• 283 

.315 
• 286 
•320 
• 3 6 0  

.345 

•324 
• 3 0 9  

• 280 
•120 
.040 

55-59  

• 738 
•577 
• 4 8 2  

• 4 3 5  

• 4 3 6  

• 398 
.417 
• 456 
• 406 
• 265 

• 348 
•323 
.317 
• 307 
•112 

60-64 

• 714 
.672 
• 665 
• 466 
.446 

• 479 
.518 
.419 
• 422 
.352 

.312 

.213 
• 385 
• 334 
.282 

Simple Averages of Above Coefficients 

.350 .362 .433 .411 .460 .534 .593 
• 128 .177 •198 .237 .325 .388 .438 
.099 .036 .124 .175 .215 .281 .305 
.192 .192 .252 .274 .333 .401 .445 

SIMPLE 
AVE.R- 
AGE 

• 598 
• 484 
• 424 
.358 
• 341 

.279 
• 297 
.274 
• 236 
• 203 

• 208 
.181 
• 188 
.173 
• 108 

.441 

.258 
•172 
.290 

P e r h a p s  t h e y  rea l ly  do.  P e r h a p s  a d v e r s e  se lec t ion  b y  w i t h d r a w a l s  f r o m  t h e  

i n s u r e d  g r o u p  c a u s e s  t he  m o r t a l i t y  r a t e s  to inc rease  indef in i t e ly  b y  po l i cy  

d u r a t i o n •  O n  the  o t h e r  h a n d ,  s u c h  f a c t o r s  a s  c o n t i n u i n g  i m p r o v e m e n t s  in 

u n d e r w r i t i n g  a n d  r e l a t i ve  inc reases  in i s sues  o n  f ema le  l ives m a y  c r ea t e  

t h i s  a p p e a r a n c e .  

E x h i b i t  5 s h o w s  t h e  r a t i o s  of  t h e  m o r t a l i t y  r a t e s  of T a b l e  Xlg to t h e  

c o r r e s p o n d i n g  r a t e s  in E x h i b i t  3. T h e s e  p e r c e n t a g e s  give  a m e a s u r e  of  t h e  
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decrease  in the  ra tes  in X18 as a resu l t  of including the  experience in the  

s ix th  t h rough  f i f teenth  pol icy years .  

C h a r t  I d i sp lays  mor t a l i t y  ra tes  b y  pol icy d u r a t i o n  for a fixed a t t a i n e d  

age where  the  effects of select ion pers i s t  for more  t h a n  f if teen pol icy years .  

T h e  line BL represen ts  the  mor t a l i t y  r a tes  ac tua l ly  exper ienced  dur ing  the  

years  w h e n  selection has  some effect,  the  m o r t a l i t y  ra te  theore t ica l ly  re- 

EXHIBIT 5 

RATIOS OF MORTALITY RATES 

RATES OF TABLE X]8 AS PERCENTAGES OF 1950-54 ULTIMATE RATES 

Attained 
Age 

27 . . . . . . . . .  
28 . . . . . . . . .  
29 . . . . . . . . .  
30 . . . . . . . . .  
31 . . . . . . . . .  

32 . . . . .  
33 . . . . .  
34 . . . . .  
35 . . . . .  
36 . . . . .  

37 . . . . .  
38 . . . . .  
39 . . . . .  
40 . . . . .  
41 . . . . .  

42 . .  
43 . .  
44 . .  
45.. 
46.. 

Ratio 

86.0% 
84.7 
85.2 
86.4 
87.6 

88.7 
88.6 
89.2 
90.4 
92.2 

94.9 
94.0 
93.3 
92.5 
91.0 

89.7 
89.9 
90.1 
90.7 
91.9 

Attained 
Ratio 

Age 

47. 
48. 
49. 
50. 
51. 

52. 
53. 
54. 
55. 
56. 

93.2% 
93.2 
93.2 
93.3 
93.6 

93.5 
92.9 
92.6 
92.5 
92.7 

57 . . . . . . . . . . .  93.2 
58 . . . . . . . . . . .  93.0 
59 . . . . . . . . . . .  92.8 
60 . . . . . . . . . . .  92.7 
61 . . . . . . . . . . .  92.7 

62 . . . . . . . . . . .  92.8 
63 . . . . . . . . . . .  93.0 
64 . . . . . . . . . . .  93.5 
65 . . . . . . . . . . .  94.2 
66 . . . . . . . . . . .  95.2 

Attained 
Ratio 

Age 

67 . . . . . . . . . . .  96.6% 
68 . . . . . . . . . . .  97.0 
69 . . . . . . . . . . .  97.3 
70 . . . . . . . . . . .  97.5 
71 . . . . . . . . . . .  97.4 

72 . . . . . . . . . . .  97.1 
73 . . . . . . . . . . .  97.1 
74 . . . . . . . . . . .  97.2 
75 . . . . . . . . . . .  97.7 
76 . . . . . . . . . . .  98.5 

77 . . . . .  " . . . . . .  99.9 
78 . . . . . . . . . . .  100.0 
79 . . . . . . . . . . .  I00.1 
80 . . . . . . . . . . .  100.1 
81 . . . . . . . . . . .  100.0 

82 . . . . . . . . . . .  99.7 
83 . . . . . . . . . . .  99.8 
84 . . . . . . . . . . .  99.8 
85 . . . . . . . . . . .  99.8 
86 . . . . . . . . . . .  99.9 

ma in ing  l eve l ' a t  L for all pol icy du ra t i ons  the reaf te r .  Of course for  pur -  

poses  of i l lus t ra t ion th is  cha r t  has  been  s implif ied;  for  ins tance ,  BL is no t  

l ikely in fac t  to be a s t ra igh t  line. 

T h e  i n t e r c o m p a n y  experience,  w h e n  a r r a n g e d  as in Exh ib i t s  2 a n d  3, 

gives a resul t  cor responding  to the  line B J  for the  first  f i f teen pol icy yea rs  

a n d  a c o n s t a n t  ra te  a t  the  level of H in  the  s ix teen th  a n d  la ter  pol icy 

years ,  wi th  some d i scon t inu i ty  b e t w e e n  J a n d  H a t  the  end  of the  f i f teenth  

year .  

Tab le  Xts  gives a c o n s t a n t  m o r t a l i t y  ra te  for du ra t i ons  six and  la ter  a t  

the  level of D. The  percen tages  in E x h i b i t  5 therefore  express  the  rat ios  of 

level D to level H for the  var ious  a t t a i n e d  ages. 
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SELECT T)kBLES 

One way to produce a smoothed 1950-54 experience table with a 
fifteen year select period is to graduate the coefficients of selection in 
Exhibit 4 and multiply the resulting complements by the ultimate mortal- 
ity rate in Exhibit 3 for the same attained age. The degree of discontinuity 
at the end of the fifteenth policy year (H J) will depend upon the grada- 
tion of the coefficients. 

CHART I 

, , I - - -  

D Xl 8 

~. ~// 
A / / /  / ~ / .  ,E 

/ 
/ 

C / 

ACTUAL 
1950-54 ULT. 

5 10 15 

POLICY YEAR 

However, the immediate problem is to append to Table Xls a set of 
select mortality rates for the'first five or fewer policy years. In solving this 
problem there are at least three choices. 

The first way is to develop a set of values that will grade smoothly into 
Table X18 and reproduce the aggregate experience of the first five policy 
years. If the total tabular mortality for the first five policy years is to 
equal the total experience mortality, then in order to get a smooth grada- 
tion into X18 it will be necessary at least at some ages to understate the 
experience mortality rates in the first two policy years or so and overstate 
them in the fourth and fifth years. This will give a set of select rates of the 
form CD on the chart to represent the actual mortality BE. 

The second choice is to relate the experience mortality rate in each of 
the first five policy years to the experience mortality rate at the same 
attained age five policy years later (giving ratios of each of the five points 
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on segment B E  to the corresponding points on EF) .  Subtract ing these 
ratios from 1 gives coefficients of selection of the form 

q [xl +n CS'[=I+ = 1 
q [ : ~ - 8 1  + n + a "  

Graduat ing these coefficients and applying the complements to Xls at  the 
same at ta ined age will give select values running from A to D where 
qa/qo equals qs/qg. The form of line AD wilt depend on how rapidly the 
coefficients are brought to zero. This  method has the advantage  of pro- 
ducing select rates which merge smoothly into the u l t imate  section of the 
table but  overstates the select rates for any  age where D exceeds/~. 

EXHIBIT 6 

COEFFICIENTS OF SF_,LECTION 

1950-54 DURATIONS 1-5 COMPARED WITH DURATIONS 6--10 

POLICY 
DURATION 

1.. 
2.. 
3.. 
4.. 
5.• 

Simple 
Average•• 

15-19 

--. 288 
.447 

--.  108 
-- .009 

.222 

• 053 

IsstrE AGE GROUP 

20-24 

- -  .061 
.111 
• 3 7 £  

• 238 
• 1413 

•161 

25-29 

• 455 
.264 
• 202 
• 13( 
• 1 2 (  

• 234 

30-34 35-39 40-44 

.466 .426 .49£ 
• 120 .263 .337 
.117 •186 .291 
.094 •293 .171 
.253 .178 .271 

.210 .269 .313 

45-49 

•376 
.316 
• 106 
• 2 7 5  

• 258 

• 266 

50-54 55-59 60-64 

.468 1617 .526 
• 267 .4081 .438 
• 366 .239 .383 
.284 .11~ .102 
• 082 .138 .247 

• 293 .304 .339 

SIDLE 
AVF~t- 
AGE 

.348 
• 297 
.216 
.169 
• 191 

.244 

The ungraduated  coefficients of selection on this basis for the 1950-54 
experience are shown in Exhibi t  6. As with the da ta  underlying the CSO 
Table (Mr. Mil ler 's  Table  V), these new coefficients increase with age; 
however, they are generally larger and persist to longer durations• 

The third choice in deriving select rates is to adhere closely to the actual  
experience in the first five policy years, in this instance, even though this 
produces a sharp discontinui ty (DE) between the rates in the fifth policy 
year  and those in the ul t imate  port ion of the table. I n  the development of 
select rates for the British Table for Assured Lives 1949-52 (TFA 23,169), 
the coefficients of selection were found to remain a t  a level just  below 
twenty  percent in the third,  fourth and fifth policy years. Accordingly a 
select period of only two years was adopted and the discontinui ty between 
the second year  rates and the u l t imate  rates was tolerated.  

Exhibi t  7 shows both crude and graduated  coefficients of selection a t  
quinquennial ages on this third basis. The crude coefficients are the corn- 
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plements of the ratios of the mortality rates for the first five policy years 
in Exhibit 2 to the rate at the same attained age in Table X18. 

The graduation was accomplished by the following steps: (a) The ex- 
perience for each issue age group was assumed to be concentrated at the 
middle age of that  group, e.g. 12 for 10-14. (b) The graduated coefficients 
were set at zero for issue ages 12 and younger. This decision was based on 

• the observed coefficients for issue ages 12 and 17 and on the fact that  the 

EXHIBIT 7 

COEFFICIENTS OF SELECTION 

1950 -54  SELECT COMPARED WITH TABLE X18 

ISSUE AGE GROUP 
POLXCV 

I DURATIO~ 

15-19 120-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 10-14 60-64 

Crude Observed Coefficients 

1 . . . . . . . .  
2 . . . . . . . .  
3 . . . . . . . .  
4 . . . . . . . .  
5 . . . . . . . .  

.. .535 --.537 .022 .439 .475 .494 •546 •518 .588 .719 .692 
• .3191 .0931 .111[ .3601 •2901 .310[ .4541 .4291 -.424] .5461 .648 
•--.039l--.136[ .261[ •279[ .2581:204~5 .3551 .279[ .4381:34~02 .64l 
• .000 --.329 •172[ .1941 •113[ •289[ .413 I . .033 --.046 .239[ .434 • 159 •276 •392 .032 .212 .226 • 248 .. 329 .419 

1 . . . . . . . . . .  
2 . . . . . . . . . .  
3 . . . . . . . . . .  
4 . . . . . . . . . .  
5 . . . . . . . . . .  

Graduated Coefficients 

• 000 .199 .323 .372 .422 .472 .52l .57l .620 .670 .720 
• 000] .151[ .246[ .283[ .321[ .359[ .396[ .435[ .472[ .510[ .548 
• 000[ . 1361 .2201 .254] .288] .3221 .3551 .389] .423l .4571 .491 

:(0~00 •097 .231 :~26~ 
,.108 .175 .2021 .229] .256 .283 •3101 .337[ .391 

• 279 .352 • 3 0 3  .255 • 206 .182 • 158 

data for Tables X17 and X18 included the first five policy years of experi- 
ence on issue ages 14 and younger. (c) The crude value for issue age 22 in 
the first policy year was raised from .022 to .220 to bring it more into line 
with the surrounding data. The new figure lies midway between .439 at 
age 27 and 0.000. (d) The straight line of least squares was fitted t o  the 
first policy year values from ages 22 through 62 and extended to age 70. 
Values for intervening ages were obtained by linear interpolation. (e) Ad- 
justed coefficients for ages 13 through 21 were obtained by passing a 
quadratic equation through the graduated values at ages 12, 22 and 27. 
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(/) For each of the first five policy years the total of the crude coefficients 
was obtained for quinquennial issue ages 22 through 62. The ratios of these 
totals to the totals for duration one were found to be: .761 for duration 
two, .682 for duration three, .543 for duration four, .489 for duration five. 
Q) These ratios were applied at all issue ages to the graduated coefficients 
for the first policy year to get the graduated coefficients for the next four 
policy years. 

The complements of these graduated coefficients were multiplied by  the 
mortality rate at  the same attained age in Table X18. Four of the resulting 

EXHIBIT 8 

RATIOS OF ACTUAL TO TABULAR SELECT MORTALITY 

Policy Duration Ratio 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101.1% 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99.6 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104.0 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.5 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99.4 

Issue Age Group 

10-19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.5°/o 
20-29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  101.5 
30-39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101.9 
40--49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101.2 
50-59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99.2 
60--64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 87.0 

10-64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.8% 

mortality rates at  issue ages 20 and 21 were adjusted by 0.00001, two up 
and two down, t o prevent a decrease in rate from one age to the next. I t  
will be recalled that in the development of Tables X17 and Xls a larger 
adjustment was necessary at attained age 22. In  addition a few minor 
changes, none under age 44 and none amounting to more than 0.00004, 
were made in the rates in order to smooth the series of third differences. 
The final table of select and ultimate mortality rates is presented in 
Exhibit 9. 

As a final test, the select mortali ty rates of Exhibit 9 a t  quinquennial 
issue ages were then multiplied by  the 1950-54 exposures for the corre- 
sponding age groups at issue and policy durations. Exhibit 8 compares the 
resulting tabular mortality with the actual deaths. 



EXHIBIT 9 

ORDINARY SELECT 1950-54 MORTALITY TABLE 

ANNUAL RATES OF MORTALITY PER 1,000 

I s s u e  
A g e  

Ix] 
q[*] qix]+ 1 q[z]+ .. q[~]+ a q[*]+ 4 qx+ 5 

A t t a i n e d  
A g e  
x+5 

6.33 0 
1.00 1 

.78 2 

.66 3 

.58 4 

0 6.33 1.00 .78 .66 .58 .52 5 
1 1.00 .78 .66 .58 .52 .47 6 
2 .78 .66 .58 .52 .47 .43 7 
3 .66 .58 .52 .47 .43 .40 8 
4 .58 .52 .47 .43 .40 .38 9 

5 .52 .47 .43 .40 .38 .37 10 
6 .47 .43 .40 .38 .37 .39 11 
7 .43 .40 .38 .37 .39 .43 12 

8 .40 .38 .37 .39 .43 .47 13 
9 .38 .37 .39 .43 .47 .51 14 

10 .37 .39 .43 .47 .51 .55 15 
11 .39 .43 .47 .51 .55 .61 16 
12 .43 .47 .51 .55 .61 .67 17 
13 .45 .49 .53 .59 .66 .75 18 
14 .46 .51 .57 .64 .72 .81 19 

15 .48 .55 .61 .70 .76 .85 20 
16 .51 .59 .67 .74 .78 .87 21 
17 .54 .64 .70 .76 .79 .89 22 
18 .58 .67 .72 .76 .79 .90 23 
19 .60 .68 .72 .77 .79 .92 24 

20 .60 .68 .72 .77 .79 .93 25 
21 .60 .68 .72 .77 .79 .95 26 
22 .60 .68 .72 .77 .80 .98 27 
23 .60 .69 .72 .78 .82 1.00 28 
24 .60 .69 .73 .80 .83 '1.04 29 

25 .60 .69 .74 .81 .86 1.08 30 
26 .61 .71 .75 .84 .89 1.13 31 
27 .62 .72 .78 .86 .92 1.18 32 
28 .62 .74 .80 .90 .96 1.24 33 
29 .63 .76 .83 .93 1.00 1.32 34 

30 .65 .78 .86 .97 1.06 1:41 35 
31 .66 .81 .89 1.02 1.13 1.53 36 
32 .68 .84 .94 1.09 1.21 1.68 37 
33 .70 .89 .99 1.17 1.33 1.87 38 
34 .74 .94 1.07 1.28 1.47 2.10 39 

35 .77 1.00 1.16 1.41 1.64 2.36 40 
36 .82 1.09 1.28 1.57 1.83 2.64 41 
37 .89 1.20 1.42 1.76 2.03 2.95 42 
38 .97 1.33 1.58 1.95 2.25 3.28 43 
39 1.07 1.48 1.75 2.16 2.49 3.63 44 

40 1.18 1.63 " 1.94 2.38 2.74 4.02 45 
41 1.29 1.80 2.14 2.62 3.02 4.45 46 
42 1.41 1.98 2.34 2.88 3.32 4.92 47 
43 1.54 2.16 2.56 3.17 3.64 5.46 48 
44 1.67 2,36 2,81 3,49 4.01 6.06 49 

' l  . . . . . . . . . . .  ~ . . . . . . . .  I . . . . . . . . . . .  I I I [ "  r ' ( '  " 1 . . . . . . . .  " r  . . . .  

~8 
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I ~ u e  
Age 
[xl 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 

3.37 [ 4.21 
3.70 4.64 
t.06 5.10 
t.45 5.57 

qx+5 

6.72 
7.45 
8.21 
9.02 
9.92 

10.91 
12.01 
13.22 
14.55 
15.99 

17.57 
19.28 
21.12 
23.10 
25.25 

27.61 
30.21 
33.08 
36.24 
39.66 

43.30 
47.09 
51.00 
55.01 
59.23 

63.80 
68.85 
74.52 
80.92 
87.99 

95.64 
103.78 
112.32 
121.20 
130.45 

140.12 
150.27 
1 6 0 . 9 8  
172.39 
184.75 

1 9 8 . 3 8  
213.71 
231.24 
251.47 
274.90 

303.03 
343.36 
409.79 
522.62 
708.55 

1 0 0 0 . 0 0  

Attained 
Age 

x+5 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 

• 68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 

39 



40 N E W  STANDARD O R D I N A R Y  MORTALITY T A B L E  

HARRY F. GUNDY: 

The Canadian Association of Actuaries has accumulated the mortality 
experience since 1949 of a number of the life insurance companies operat- 
ing in Canada in connection with policies issued at standard rates to per- 
sons resident in Canada. A comparison of this experience with Table X~s 
has been made and w~ll be of interest. 

The comparison has been made by calculating the expected deaths by 
Table X18, using the exposure between the policy anniversaries in 1950 and 
1954 for policy years 6 and over. The data are therefore on a comparable 
basis with the data used in the preparation of Table X18. They include 
medical and nonmedical issues and, in general, exclude substandard issues 
except for a small proportion of such business which could not be ex- 
cluded by a few of the contributing companies. Twenty-one companies 
contributed to the study and the results are given in the following table: 

STANDARD ORDINARY BUSINESS IN CANADA 

EXPERIENCE BETWEEN THE 1950 AND 1954 

POLICY ANNIVERSARIES 

EXCLUDING THE FIRST FIVE POLICY YEARS 

Ratio of Actual 
Attained Actual Deaths to Expected 

Ages (Dollars)* Deaths by 
Table Xm 

5 -  9 . . . . . . . . . . . . .  

10-19 . . . . . . . . . . . . .  
20-29 . . . . . . . . . . . . .  
30-39 . . . . . . . . . . . . .  
40-49 . . . . . . . . . . . . .  
50-59 . . . . . . . . . . . . .  
60-69 . . . . . . . . . . . . .  
70-79 . . . . . . . . . . . . .  
80 and over . . . . . . . .  

Total  . . . . . . . . . .  

20 and over . . . .  

$ 257,785 
387,563 

2,270,.812 
6,226,735 

16,464,893 
30,286,633 
42,059,575 
24,316,797 

5,806,455 

133.6% 
123.1 
109.2 
95.6 
95.1 
97.2 

100.1 
94.3 
96.9 

$128,077,248 97 .5% 

. $127,431,900 97 .4% 

* Excluding war deaths. 

The following points of difference between the basic data for Table Xls 
and the Canadian Association of Actuaries data should be noted: 

(1) The Canadian data include all nonmedical issues whereas the data for 
Table X18 include nonmedical issues for durations 16 and over only. 

(2) The Canadian data include the data for issue ages 65 and over at 
durations 6 to 15 inclusive whereas such data were omitted in the 
preparation of Table X18. 
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(3) The Canadian data include issue ages down to age 0 whereas the data 
for Table Xxs at ages 20 and over include issue ages down to age 10 
only. This means that policies issued at ages under 10 with long dura- 
tions have been omitted from the basic data for Table Xls. I t  has not 
been possible to separate policies of long durations issued at ages under 
10 from the Canadian data to ascertain the effect which the mortality 
experience on these policies may have on the mortality ratios in the 
age group 15 to 29. 

MORTON D. ~SrLLER: 

Mr. Sternhell is much to be complimented on themasterly exposition 
of the basis and construction of the new Standkrd Ordinary Mortality 
Table, Table X17. Speaking as Chairman of the Committee on Group In- 
surance Mortality, I should like to present a few thoughts on the implica- 
tions of the new table for group insurance. 

While we realize that the place of the new table is in the process of 
being determined, and that its intended purpose was to provide an alter- 
nate minimum mortality basis for Ordinary insurance reserves, should the 
new table be put into statute it is likely that pressures will develop for its 
use as a mortality standard for group life insurance premiums. Although 
Table X17 represents more closely the pattern of group life mortality than 
the Commissioners 1941 Standard Ordinary Table, it would appear to be 
an inappropriate mortality standard for group insurance, at least unless 
substantial additional loadings are provided for mortality fluctuations. 

The following Table A compares Table X,7 with the group life insurance 

TABLE A 

RATIOS OF ACTUAL CLAIMS TO EXPECTED CLAIMS 

ACCORDING TO TABLE Elf 

Ages 

21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81 and over 

Total 

INTERCOMPANY GROUP EXPERIENCE 

Extended Waiver of 
Death 

Premium Benefit 

69.0% 62.8% 
72.9 65.3 
87.4 80.0 
89.6 83.6 
72.6 78.9 
69.1 77.3 
72.9 87.8 

78.7% 78.6% 

Total and 
Permanent 
Disability 

67.3°/o 
73.4 
90.2 

103.2 
78.8 
82.0 
86.7 

86.2% 

ORDINARY POLICY 
EXPERIENCE 

Ratios Ages 

60.3% 20-29 
62.0 30-39 . 
79.8 40-49 
86.9 50-59 
86.9 60-69 
87.1 70-79 
87.0 80 and over 

85.2% Total 
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experience for nonrated (standard) industries for the calendar years 1950- 
1954, which appears in the 1955 Committee Report and is the last pub- 
lished group mortality experience. Table A shows separately for each of 
the three disability provisions commonly found in group life insurance the 
ratio of actual death and disability claims to the claims expected accord- 
ing to Table X17. Under the waiver clause, only 75o-/0 of the disability 
claims are included, which allows for subsequent recoveries. The column 
in Air. Sternhell's Table 11 which brings out the extent of the margins 
provided by Table X17 over the ordinary experience data is also shown. 
Thus, the difference in pattern between the group and ordinary experi- 
ences and the size of the margins in each instance may be observed. The 
age groupings in the group and ordinary experiences differ slightly, but not 
enough to affect the comparisons. 

Under the waiver of premium clause, the premium for a person insured 
is waived upon receipt of proof of total disability of at least nine months 
duration occurring by age 60. Under the extended benefit clause, the face 
amount is payable in the event of death occurring within one year after 
termination of insurance and prior to age 60 or 65, if the employee was 
disabled at the time of termination and remained continuously disabled 
until death. Under the total and permanent disability clause, the face 
amount is settled in installments in the event of disability prior to age 60. 

I t  should be noted that the group experience covers about the same 
period of observation as the data underlying Table XI~, but is based on 
lives and not amounts. The total group experience exceeds 37 million life 
years, which makes it probably about half as extensive as the experience 
on which Table X~ is based. The exposure is about equally distributed 
among the three disability clauses. 

The difference in experience between the group policies with total and 
permanent disability benefits and the others is commonly recognized in 
the premium structure by an additional premium of $1.00 per annum per 
thousand, so that one table would not be expected to apply without 
modification to all three disability clauses. However, the pattern of Table 
X~7 gives cause for concern. The ratios of actual to expected are highest at 
ages 40 to 60; in other words, the margins are thinnest at these most 
important group insurance ages. 

The table also shows that even allowing for the effect of disability 
claims under the total and permanent disability clause experience, the 
ratios of actual to expected for group are generally higher under age 60 
than for ordinary. This means, of course, that at those ages Table Xl7 
provides less margin for group than for ordinary. 

Since the group insurance experience is based on lives, undoubtedly the 
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actual experience, particularly under the present expansion of group life 
amounts and maximums, is considerably worse than appears in Table A. 

While there is a considerable variation in group mortality by industry, 
at present all except a handful of industries are generally accepted without 
additional premium rating. Out of a total of 133 industry classifications 
used in our experience analysis, about 50 show extra claims per thousand 
of one or more, as compared with the average experience of all nonrated 
industries, and 30 have extra claims per thousand of 1.5 or more. In  Table 
B the margins provided by Table X17 over current group experience have 

TABLE B 

EXCESS OF EXPECTED OVER ACTUAL DEATHS PER THOUSAND 

AcEs 

Under 65 . . . . . . . .  
65 and over . . . . .  
All . . . . . . . . . . . . .  

L~TERCOMPANY GROUP EXPERIENCE 

Waiver of Extended 
Premium Death Benefit 

1.02 1.27 
17.33 12.84 
1.66 I. 78 

Total and 
Permanent 
Disability 

.66 
11.41 
1.14 

been expressed in terms of the excess of expected claims over actual claims 
per thousand. I t  is clear that on the basis of Table X17 the proportion of 
the business that requires rating on account of industry would be in- 
creased materially. 

The answer lies in the development of a separate group insurance mor- 
tality table based on group insurance experience. The group annuity busi- 
ness developed its own tables a few years ago and it is probably time for 
group insurance to do so. A separate table would have the clear advantage 
of being meaningful as a standard for group insurance premiums, which 
could be applied to group permanent and group employee paid-up forms 
as well as group term life insurance. I t  would also provide an extremely 
useful tool for the many kinds of group insurance experience analysis, 
including projections of individual group policyholder costs for active and 
retired employees. 

(Discussion continued in Western Spring Meeting Number) 


