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ABSTRACT

The industry is reviewing the adequacy of the 1964 Commissioners
Disability Table (1964 CDT) as a basis for reserving disability claims.
This paper is intended to aid in this review by showing the results of a
study of Mutual of Omaha’s claim continuance experience and its
relationship to the characteristics of the 1964 CDT for long-term indi-
vidual disability business. This study was limited to the experience of
totally disabled insureds in their second and subsequent years of claim
continuance.

Another purpose of the paper is to provide individual insurers with
information that might aid them in their deliberations concerning
reserve adequacy and/or reserve table modifications.
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INTRODUCTION

HE original intent of this study was twofold: first, to determine
the level of adequacy or inadequacy of the 1964 Commissioners
Disability Table continuance probabilities as a basis for reserving
our disabled lives, and, second, to examine the effect of various param-
eters on our continuance experience. Because of the reserving methods
employed by our company and the use of readily accessible data files,
the study was limited to claimants who had completed at least one year
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of disablement. Thus, our exposure period began at the end of the first
year of disablement and continued until disability termination or until
the end of the benefit or exposure period. Because all tabulations were
based on date of disablement, the duration of disablement was measured
from the beginning of the elimination period.

In order to measure the appropriateness of the 1964 CDT and to
simplify our analysis, both actual continuance probabilities and actual-
to-expected continuance ratios were tabulated—with expected values
based on the 1964 CDT. In this paper, actual-to-expected continuance
characteristics are presented in all cases, and actual continuance rates
are presented in one instance. Experience was tabulated by the pa-
rameters of sex, cause of loss, elimination period, amount of monthly
benefit, and so forth, in order to determine the effects of these factors
on experience. Because of the limited nature of these tabulations, the
analysis of the tabulated parameters may have been affected by the
distribution of the untabulated parameters.

The paper presents ungraduated results, since the intent is to disclose
our findings rather than to suggest a table of continuance values. Also,
only a limited attempt was made to determine the effect of the observed
experience on disabled life annuities.

DATA BASE

The data for this study were obtained from our company’s special
inventory file used for determining claim reserves. They included both
regular and franchise business and were limited to claims persisting
at least one year after disablement. All claims that were closed be-
tween January 1, 1970, and December 31, 1977, or were still active as of
December 31, 1977, were included. It should be noted that some of our
older policies contain a house-confinement requirement for sickness
benefits and that this business was not identified separately or excluded
except as mentioned later in this report. On the basis of the volume and
relative experience under the “confinement” claims, the results were not
distorted materially by such claims. Since the adequacy of claim reserves
was our primary concern, no exposure data on active lives were accumu-
lated, and therefore no claim frequency rates were derived.

The claim volume in the study amounted to over 30,000 records,
where each record reflected the claim activity under a single policy.
However, if a claimant held more than one policy, there would have
been more than one record. Initially, we reviewed the durational data
by certain incurred-year groupings through 1977 and found no definitive
secular trend in the continuance experience. Therefore, all incurred
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years were combined for this study. While deterioration in disability
continuance experience has taken place in recent years, we suspect that
most of this has been limited to the first year of disablement.

An initial analysis of the effect of using claim count as opposed to
amount of monthly indemnity as the exposure unit for studying con-
tinuance experience indicated no appreciable difference. The data base
we used has a heavy concentration of claims with relatively low monthly
indemnity amounts, where “low” is defined as $300 or less. We there-
fore decided to base the study on claim counts rather than amounts of
monthly indemnity. It might be noted that the majority of our claimants
are blue-collar workers with relatively large social security disability
benefits. This explains our company’s low monthly benefits under long-
term policies. ,

We split the data into three age-at-disablement groups: 18-39, 40-59,
and 60 and over.

As is often true when one is working with a data file of this size whose
original purpose is other than actuarial analysis, we encountered accu-
racy problems when the data were split according to certain parameters.
In these instances, only the claim records providing the necessary
parameter identification were used. As a result, the exposure under
certain splits of the data did not sum to the total exposure of the data
file.

As stated, the basic approach was to tabulate annual rates of contin-
uance and compare them with the rates in the 1964 Commissioners
Disability Table. The results are shown in the accompanying graphs.
Composite expected values for each of the three age-at-disablement
groups were derived from the 1964 CDT by summations of the form
2 Ui+o/Z Uiyey, where x assumed the appropriate quinquennial age
values for the applicable age groups; for example, for age group 40-59,
¥ took the values 42, 47, 52, and 57.

We identified and classified the various claims according to final
disposition; that is, we identified terminations (death and recovery),
benefit expirations, settlements, and active cases. Those cases whose
benefits expired during a given duration of disability were not included
in the exposure for that duration. Cases classified as settlements were
treated as continuing claims for as many months as the settlement
amount provided for (according to the monthly benefit at time of settle-
ment), and then were counted as either normal terminations or benefit
expirations. For both active and inactive claims, the exposure was

terminated at the end of the observation period, that is, December 31,
1977.
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FINDINGS

If the experience were to be tabulated for each of the combinations of
the various parameters involved, the number of tabulations would be
overwhelming. Also, the exposure base for any one combination would
be so small as to produce results that lacked credibility. We therefore
decided to study the characteristics of the entire data set first and then
to examine several major subsets of the data, but without analyzing the
effect of each studied subset on the results of the others.

It should be emphasized that the findings presented in this paper
apply to the claim experience of one insurer only. The influence of under-
writing selection, risk classification, market penetration, claim adminis-
tration, and policy design may make the experience of another company
markedly different from that presented here.

Total Experience

Graph A shows the annual actual-to-expected ratios of continuance
for the entire data set supporting the study. Qur exposure was quite
heavily weighted by age-at-disablement groups 40-59 and 60-99.
Nonetheless, the youngest age group contained enough exposure to pro-
duce reasonably reliable results, at least as far as fluctuation of data
points is concerned.

For all three age-at-disablement groups represented in Graph A, the
adequacy of the 1964 CDT continuance rates for claim reserving has
vanished by the end of the fourth year of disablement. For age group
40-59, where our exposure was the heaviest, the actual-to-expected
ratios exceeded unity in the third year. Age groups 18-39 and 60-99
exhibit quite similar results and also indicate that the inadequacy
increases as duration of claim increases. The slope of the graph connecting
the ratios of the actual-to-expected rates of continuance for age group
40~59 is quite different from that for the other two age-at-disablement
groups. While all the ratios reach or exceed unity by the end of the
fourth year, the level for age group 40-59 remains quite constant at
about 101 percent, implying that the slope of the underlying continuance
is consistent with the 1964 CDT although the level is different. The
other age groups show increasing actual-to-expected ratios throughout
the studied durations.

In summary, for the block of business represented in the study, the
continuance probabilities of the 1964 CDT appear to be inadequate for
disablements of four years or longer. Also, the relative adequacy or
inadequacy differs by age at disablement.
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Because 1964 CDT continuance rates are conservative at early dura-
tions and inadequate at later durations, it is possible that the distribu-
tion of a company’s claims by duration would be such that 1964 CDT
reserve factors applied to all claims would produce adequate reserves in
the aggregate. However, deficiencies could develop as the average
duration of existing claims advanced, as would occur under a closed
block of business.

To estimate the effect of our findings on disabled life annuities, we
extrapolated the data beyond the fourteenth year of disablement and
calculated annuities for certain ages and durations from disablement.
The extrapolation was based on ratios of the form 19880 /gobserved for
approximately the last half of the observed durational termination rates
for each age group (assuming central ages at disablement of 32, 52, and
67). An exponential curve was fitted to these ratios using the least-
squares method. This produced a set of termination rates for the dura-
tions beyond the scope of our study that eventually duplicate 1958 CSO
mortality at the extremely high ages. Using this approach, we produced
the following results:

RATIO OF OBSERVED ANNUITY VALUES TO 1964 CDT

ANNUITY VALUES
INTEREST AT 3 PERCENT

DURATION BENEFIT PERIOD
AcE AT
(YEARS)
Dis-
ABLE- SINCE
MEnT | DISABLE- 5 Years 10 Years To Age 65 Life
MENT
2 0.988 1.000 1.126 1.140
32..... S ... 1.027 1.199 1.213
10 Lo 1.180 1.191
2 1.024 1.048 1.061 1.092
52..... K T P 1.020 1.033 1.064
10 o 1.007 1.034
2 0.981 0.984 [........... 1.047
67..... 15 ........... 1.016 (........ ... 1.119
10 oo 1.179

Graph B shows the observed rates of continuance. It appears that
maximum continuance rates occurred at much earlier durations for the
two higher age groups than for those insureds below age 40 at disable-
ment. This probably is a result of the increasing impact of the mortality
decrement with advancing attained age. The following table gives
approximate maximum annual continuance values by age group.
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Age at Maximum Annual
Disablement Continuance
18-39. ... ... 979,-98%,
40-59. .. .. . 939,-9497,
60-99. ... ... 89.5%,-90.5%

The remainder of this paper shows the experience, by age-at-disable-
ment group, relative to other characteristics potentially influencing claim
continuance.

Sex

Graphs C, 1), and E show the experience according to the sex of the
claimant for the three age-at-disablement groups. For each of these
groups, the actual-to-expected continuance ratio for females was below
that for males for the second year of disablement. Except for the youngest
age group, there was no appreciable difference in continuance rates by
sex for the third through fifth years of disablement. After the fifth year
(third year for the youngest age group), the female rate generally ex-
ceeded the male rate.

Accident versus Sickness

A comparison of continuance according to cause of loss is presented
in Graphs F-1, G-1, and H-1. The early durations of sickness claims
exhibited higher continuance, but this difference diminished with ad-
vancing age at disablement. Further, as the claims matured, sickness
continuance eventually became less than accident continuance. The
crossover point seemed to occur earlier for higher ages at disablement.
This probably reflects higher mortality associated with long-term sick-
ness claims than with accident claims, since recovery rates are no doubt
relatively insignificant at the longer durations.

The 1964 CDT eventually does become deficient for reserving purposes
for both accident and sickness claims. This deficiency appears earlier for
sickness claims, and is more pronounced for the younger age-at-disable-
ment groups.

We also studied accident versus sickness continuance according to the
sex of the claimant. Graphs F-2, G-2, and H-2 pertain to accident
claims, while Graphs F-3, G-3, and H-3 pertain to sickness claims. Sex
did not appear to be a strong determinant of continuance for claims due
to accident, but female continuance generally exceeded male continuance
for the sickness claims, especially for the younger age-at-disablement
groups.
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Occupational Class

The data also were studied according to two broad occupational class
groups. These occupational classes are not subject to precise definition,
since they reflect changes in occupational classifications through the
years. In general, the white-collar occupational class could be categorized
as preferred risks, and the blue-collar occupational class could be cate-
gorized as all other risks excluding hazardous occupations. Because of
occupational code problems, all franchise business was excluded. The
sum of the exposures for the white-collar and blue-collar classes was
thus less than the total exposure for all business included in the study.

Graphs I, J, and K display our findings by occupational class within
each age-at-disablement group. As expected, for our company the
exposure was heavier for blue-collar risks than for white-collar risks. In
analyzing these graphs, we found that the general continuance charac-
teristics did not differ greatly between white-collar and blue-collar risks.
However, the blue-collar risks exhibited slightly lower claim continuance
until approximately the seventh or eighth year of disablement.

Elimination Period «

As with the separation of the data by occupational class, not all of the
cases could be categorized properly by length of elimination period. In
this instance, the elimination period could not be identified for cases
closed prior to 1973. This produced an upward bias on continuance
rates, since only terminated cases were excluded. We feel, however, that
the relationships between elimination periods were not disturbed. For
purposes of analysis, we defined “short” elimination periods as those of
less than thirty days’ duration; all other elimination periods were called
“long.” The short elimination periods contributed by far the greatest
exposure.

Graphs L, M, and N show the results for each of the three age-at-
disablement groups by elimination period. As mentioned previously,
the greatest exposure was in the age group 40-59, and, within that
group, by far the majority of the cases fell into the short elimination
period category. In general, the continuance experience by elimination
period was quite similar for each of the three age-at-disablement groups.
This means that the elimination period mix has not had a major impact
on the experience. Since only claim experience after the first year of
disablement was included, one might expect that the impact of the
elimination period would have worn off by that time.




466 DISABILITY CONTINUANCE STUDY

Amount of Monihly Benefit

Continuance characteristics were also studied according to the size of
monthly benefit the claimant was receiving. Based on the distribution of
monthly benefits in the data base, $300 was chosen as the separation
point. For convenience, we called those claims with a monthly benefit
less than $300 the ‘‘small-amount cases,” and all other claims were
referred to as ‘‘large-amount cases.”

Graphs O, P, and Q show the experience according to these monthly
benefit groupings for each of the three age-at-disablement groups. For
age group 18-39 and age group 40-59, the continuance for the small-
amount cases almost always exceeded that for the large-amount cases.
This was not as evident in the highest age group, where the continuance
characteristics apparently were not influenced by the size of the monthly
benefit. Although there were some differences in continuance according
to the size of the monthly benefit, it is uncertain whether the level of
monthly benefit was the real reason or whether some other underlying
characteristic was the cause. For example, differences in underwriting
criteria or occupational differences between those purchasing large and
those purchasing small monthly benefit amounts might explain the
difference in exhibited continuance levels.

Confining versus No Limaitation

Some of our company’s older disability business requires house con-
finement under sickness claims. Graphs R, §, and T show the comparison
of actual-to-expected continuance ratios between regular and house-
confinement policies for each of the age-at-disablement groups. For the
two youngest age groups, the exposure was greatest on the cases without
the confinement limitation, but for the highest age group there was
slightly more exposure on the confinement cases.

For the two youngest age groups, sickness claims with a confinement
requirement showed higher continuance than the other sickness cases
through at least six to seven years of duration. This excess is greater for
the youngest age group than for age group 40-59. For age group 60-99,
the continuance by age for confining cases actually falls below the
continuance for the other sickness claims.

In other words, the confinement requirement appears to have a
diminishing impact on continuance in the first six to seven years of
claim as the age at disablement advances.

Length of Benefit Period

Our original intentions included a study of continuance by length of
benefit period. However, a problem in the data base (muitiple use of
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certain record fields) precluded a meaningful extraction of benefit period
data from the file.
SUMMARY

In conclusion, we feel that, for disability business similar in charac-
teristics to the data base used for our study, the 1964 Commissioners
Disability Table may produce deficient claim reserves, because for
claims of more than a few years duration, the termination rates in the
1964 CDT appear optimistic. It is true that, given the proper mix of
claims by duration, the 1964 CDT would produce reserves that would
be adequate in the aggregate. In other words, as long as a sufficient
proportion of the claims remain in the early claim durations, the 1964
CDT reserves will maintain some conservatism. However, as the average
claim duration increases, inadequate reserves could develop.

We studied the claims with respect to various possible determinants
of continuance characteristics. A distinct difference in continuance
curves was found between accident and sickness claims. In addition, for
claims due to sickness, female continuance equalled or exceeded male
continuance. Occupational class and length of elimination period showed
only minor variances in the characteristics of the underlying continuance.
The size of the monthly benefit seemed to produce some differences,
higher continuance being associated with the smaller monthly benefit
amounts. As was mentioned earlier, this may have been the result of
influences other than benefit size. It should be pointed out that the
graphs displaying the actual-to-expected continuance ratios for blue-
collar risks are nearly identical with the graphs for small-amount cases.
This probably is not accidental, since the blue-collar underwriting risks
tend to purchase smaller monthly benefit amounts. House confinement
as a requirement for receipt of sickness benefits influenced the contin-
uance rates through the early years of claim, but this influence diminished
with advancing age at disablement.

We had hoped to study our experience according to the length of the
benefit period. However, the data file used for this study precluded our
doing so.

We hope that this paper presents an informative study of the con-
tinuance characteristics of our disability business and the appropriateness
of the 1964 CDT as a basis for establishing claim reserves on disabled
lives. We also hope that others will be stimulated to discuss this paper
and present the findings of their own studies.
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ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED ON 1964 CoMMISSIONERS DI1SABILITY TABLE
Torar FiLe
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y — L 4 1 el - - L 1 e, Al J
2 3 4 5 6 7 8 9 10 1 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected Continuance Ratios
Year of Age at Disablement Year of Age at Disablement
Disable- Disable-
ment 1839 | 40-59 | 60-99 ment 18-39 0-59 | 60-99
i 2 2,100 15,997 12,760 ¥4 L8472 9330 8619
3 974 9,581 7.3 3 L9870 1.0208 19735
4 613 7,110 5,360 4 1.0057 1.0244 . 9987
5 433 5,584 4,212 5 1.0129 1.0078 1.0051
6 3os 4,327 3,179 6 1.0058 1.0176 1.0254
7 241 3,537 2,556 7 1.0255 1.0088 1.0158
8 197 2,965 2,060 8 1.0345 1.0161 1.0285
9 17 2,539 1,710 9 1.04833 1.0095 1.0332
10 155 2,203 1,402 10 1.0320 1.0256 1.0568
11 134 1,893 1,112 11 1.0532 1.0105 1.0677
12 128 1,631 902 12 1.0383 1.0037 1.0494
13 113 1,419 710 13 1.0234 1.0085 1.0526
14 107 1,208 558 14 1.0450 1.018% 1.0755
15 100 1,020 438
_
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GRAPH B
OBSERVED ANNUAL CONTINUANCE RATES
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2 3 4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
—
Beginning Exposure Count Observed Continuance Probabilities
]
Year of Age at Disablement Year of Age at Disablement
Disable- Disable-
ment 18-39 | 4059 | 60-99 ment 18-39 | 40-59 | 60-9
2 2,100 15,997 12,760 2 L7500 7566 7546
3 974 9,581 7,322 3 774 8784 .8599
4 613 7,110 5,366 4 8548 9118 .8878
5 433 5,584 4,212 5 .8938 9174 .8932
6 306 4,327 3,179 6 9052 9358 9097
7 241 3,537 2,356 7 L9419 .9316 ,8975
8 197 2,963 2,060 8 1959 9403 .9039
9 171 2,539 1,710 9 9708 9346 .9023
10 155 2,203 1,402 10 L9548 9503 | 9151
11 134 1,893 1,112 11 1.0000 9382 | 9173
12 128 1,631 902 12 L9609 L9344 \ L8936
13 113 1,419 710 13 . 9646 9338 ' 8873
14 107 1,208 558 14 9813 9445 \ .8978
15 100 1,020 438 !
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GRAPH C

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED ON 1964 CommissiONERS DisaBiLITY TABLE
By SEX, YorR AGES 18-39 AT DISABLEMENT

¢ Female — ~— —
L e - ol 1. - - L. L i ]
4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Sex
Year of
Disable- Year of Sex
ment Disable-
Male | Female

ment Male Female
2 1,674 | 426
3 789 185 2 8509 .8336
4 486 127 3 . 9631 1.0889
5 339 94 4 L9949 1.0468
6 237 9 5 9929 1.0851
7 186 55 6 . 9986 1.0306
8 148 49 7 1.0243 1.0293
9 125 46 8 1.0200 1.0783
10 112 43 9 1.0404 1.0514
1 95 39 10 1.0326 1.0305
12 89 39 11 1.0532 1.0532
13 75 38 12 1.0319 1.0528
14 70 37 13 1.0185 1.0331
15 64 36 14 1.0345 1.0649
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GRAPH D

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BaseD oN 1964 ComMissIONERS DisaBILITY TABLE
By SEX, FOR AGES 40-59 AT DISABLEMENT

L5 r

1.10 +

0.85
1 Male
¢ Female — — —
0.80 ¢
075 - N 1 1 Lo e, -l - L L J - L Jd
2 3 4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Year of Sex Se
Disable- Year of x
ment Male Female Disable-
ment Male Female
2 11,687 | 4,310
3 7,117 2,464 2 L9479 8930
4 5,291 1,819 3 1.0208 1.0206
5 4,123 1,461 4 1.0252 1.0222
6 3,176 1,151 5 1.0050 1.0138
7 2,399 938 6 1.0101 1.0383
8 2,169 796 7 1.0041 1.0217
9 1,849 690 8 1.0163 1.0134
10 1,5% 607 9 1.0048 1.0222
11 1,352 541 10 1.0202 1.0399
12 1,149 482 n 1.0022 1.0313
13 989 430 12 .9965 1.0207
14 839 369 13 1.0025 1.0223
L 15 72 | 308 14 1.0128 | 10316
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GRAPH E

ANNUAL ACTUAL-TO-ExXPECTED CONTINUANCE RATIOS
Basep oN 1964 CoMmissioNERS DisABILITY TABLE
By SEx, FOR AGES 60-99 AT DiSABLEMENT

t{ Male ——0—
¢ Female — — —

A L.

8 9

Year of Disablement

Beginning Exposure Count

Year of Sex

Disable-

ment Male J‘ Female
? 9,322 | 3,438
3 5,584 | 1.738
1 4115 | 1,251
5 3234 | 978
6 2,428 751
7 1,923 633
8 1,523 537
9 1,253 457
10 1,008 394
1§ 805 3067
12 647 255
13 506 204
14 398 160
i5 314 124

Actual-to-Expected
Continuance Ratios
Sex
Year of
Disable- —_—
ment Male Female
2 8745 L8278
3 9730 9719
4 9994 9963
5 1.0046 1.0068
6 1.0190 1.0461
7 1.0091 1.0350
8 1.0288 1.0277
g 1.0253 1.0548
10 1.0609 1.0464
11 1.0584 1.0919
12 1.0382 1.0776
13 1.0432 1.0758
14 1.0624 1.1080
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GRAPH F-1

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BAsED oN 1964 ComuIssiONERS DISABILITY TABLE
By CaUSE OF DISABILITY—ACCIDENT VERSUS SICKNESS—
FOR AGES 18-39 AT DISABLEMENT

i Accident
» Sickness — — ——
0.80 r—
0_75 - - - ke o A y - L A 1 — — —d
2 3 4 5 6 7 8 9 10 1 12 13 14
Year of Disablement
—
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Cause of Disability
Year of A
Disable- YVear of Cause of Disability
meNt | Accident | Sickness Disable-

men Accident | Sickness

2 1,208 802
3 614 360 2 . 8269 .8807
4 367 246 3 . 9324 1.0802
5 253 180 4 L9745 1.0521
6 172 134 5 L0721 1.0704
7 133 108 6 978§ 1.0448
8 105 92 7 1.0069 1.0484
9 84 87 8 1.0269 1.0431
10 75 80 9 1.0492 1.0377
11 66 o8 10 1.0520 1.0133
12 64 64 1 1.0532 1.0532
13 53 60 12 1.0298 1.0467
14 50 57 13 1.0410 1.0079
15 45 85 14 1.0223 1. 0649
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GRAPH G-1

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
Basep oN 1964 CoMMisSIONERS DisaBILITY TABLE
By CAUSE OF DISABILITY-—ACCIDENT VERSUS SICKNESS—
FOR AGES 4059 AT DISABLEMENT

& Accident ————

® Sickness — ~— —
0.80 |-
0.75 y— e, L i 'y 1 | L, Y i N
2 3 4 s 6 7 8 9 10 1 12 13
Year of Disablement
Beginning Exposure Count Actual-to-Expected W
Continuance Ratios
Cause of Disabilit
Year of y P
Disable- Year of Cause of Disability
ment Accident | Sickness D‘sab':'

ment 1 Accident | Sickness

2 3,356 12,641 -
3 1,905 7,676 2 8446 9563
4 1,369 5,741 3 9821 1.0303
5 1,037 4,547 4 1.0021 1.0298
6 768 3,559 5 9735 1.0156
7 621 2,916 6 9926 1.0230
8 539 2,426 7 1.0236 1 0056
9 461 2,078 8 1.0264 1.0138
10 408 1,793 9 1.0286 1.0053
11 365 1,528 10 1.0499 1.0201
12 330 1,301 1 1.0298 1.0059
13 302 1,117 12 1.0416 .9941
14 262 946 13 1.0229 1.0047
15 225 795 14 1.0289 1.0156

-
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GRAPH H-1

ANNUAL ACTUAL-TO-ExPECTED CONTINUANCE RATIOS
BaseDp oN 1964 CommissioNERS DisaBiuity TABLE
By CAuSE OF DISABILITY—ACCIDENT VERSUS SICKNESS—
FOR AGES 60-99 AT DISABLEMENT

I Accident
® Sickness — -— —
. 1 Y e i y — 1 i " i -
4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Cause of Disability
Year of .
Disable- Year of Cause of Disability
ment Accident | Sickness DLS:M:'

men Accident | Sickness

2 1,734 11,026
3 1,049 6,273 2 7953 8724
4 808 4,558 3 9606 9757
5 632 3,580 4 1.0093 . 9968
6 5t6 2,663 5 1.0310 1.0006
7 440 2,116 6 1.0266 1.0251
8 313 1,687 7 1.0466 1.0090
9 329 1,381 8 1.0616 1.0212
10 286 1,116 9 1.0720 1.0240
11 256 856 10 1.0942 1.0472
12 227 675 11 1.1003 1.0579
13 188 322 12 1.0450 1.0508
14 152 406 13 1.0537 1.0822
15 124 314 14 1.1348 1.0533

_——
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GRAPH F-2

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
Basep oN 1964 ComMmissIONERS DisaBiLiTY TABLE
AccipENT CLAIMS BY SEX, FOR AGES 18-39 AT DISABLEMENT

i Male

/ s Female — — —

- 't L

7 8 9

Year of Disablement

10 i1 12 13 14

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Sex
Year of
Disable- | Year of Sex
ment Disable-
Male Female
| ment Male Female

2 1,131 ] 167
3 544 70 2 8323 7873
4 327 40 3 9281 9654
5 224 ‘ 29 4 9714 1.0000
6 155 | 17 5 . 9664 1.0161
7 121 12 6 .9821 9150
8 94 n 7 9087 1.0887
9 75 9 8 1.0209 1.0783
10 66 9 9 1.0461 1.0748
I3 58 8 10 1.0644 9607
12 56 8 11 1.0532 1.0532
13 46 7 12 1.0419 9454
14 43 7 13 1.0379 1.0610
15 38 ‘ 7 14 1.0154 1.0649
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GRAPH G-2

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED oN 1964 CoMMI1SSIONERS DisABILITY TABLE
AccmeNT CLAMS BY SEX, FOR AGES 40-59 AT DISABLEMENT

I Male ——
¢ Female — — —

i L. L

i 1 J L 1l

3 4 5 6 7

8 9 10 11 12

Year of Disablement

—
Beginning Exposure Count
Year of Sex
Disable-
ment Male Female
2 2,554 802
3 1,467 438
4 1,083 286
S 816 221
6 600 168
7 479 142
8 420 119
9 361 100
10 316 92
1 282 83
12 254 76
13 232 70
14 203 59
15 170 55
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Actual-to-Expected
Continuance Ratios
Year of Sex
Disable-
ment Male Female
2 . 8607 . 7940
3 9949 .9392
4 1.0052 9899
N 9720 9792
6 . 9805 1.0356
7 1.0218 1.0295
8 1.0317 1.0079
9 1.0263 1.0369
10 1.0517 1.0438
1n 1.0236 1.0511
12 1.0403 1.0459
13 1.0242 1.0184
14 1.0199 1.0600




Ratio of Actual to Expected Continuance Rate

GRAPH H-2

ANNUAL ACTUAL-TO-EXPECTED CONTINDANCE RaTIOS
Basep on 1964 ComuissioNERs DisaBiLiTy TABLE
ACCcIDENT CLATMS BY SEX, FOR AGES 60-99 AT DISABLEMENT

110

100

0.95

0.90

0.85

i Male —————
® Female — — —
0.80
0.75 L. - A e, L ). L. . 1 1 L J
2 3 4 5 6 7 8 9 10 1" 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Sex
Year of
Disable- Year of Sex
ment Male | Female D‘sabl:'
men Male Female
2 1,070 664 = o]
3 661 388 2 . 8148 7644
4 501 307 3 .0489 9804
H 395 237 4 1.0193 9930
[ 322 14 5 1.0427 1.0114
7 268 172 [ 1,0116 1.0516
8 218 155 7 1.0428 1.0525
9 189 140 -] 1.0700 1.0498
10 157 129 9 1.0542 1.0960
1 144 112 10 1.1107 1.0742
12 123 104 11 1.0751 1.1328
13 97 N 12 1.0120 1.0840
14 T i5 13 1.0395 1.0689
15 66 58 14 1.1356 1.1340
L.
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GRAPH F-3

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BasED oN 1964 CoMuMIsSIONERS DisaBILITY TABLE
S1ckNEsS CLAIMS BY SEX, FOR AGES 18-39 AT DISABLEMENT

/
- \\
7
i Male ——
¢ Female — — —
e L — . ) 1 | d 1 " .3
4 3 6 7 8 9 10 11 12 13 14

Year of Disablement

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Year of Sex Sex
Disable- Year of
ment Male Female Dlsabl‘e~

— men Male Female
2 543 256
3 245 115 2 . 88%4 8626
4 159 87 3 1.0408 1.1641
5 115 65 4 1.0433 1.0683
6 82 52 5 1.0446 1.1159
7 65 43 6 1.0298 1.0684
8 54 38 7 1.0720 1.0128
9 50 37 8 1.0184 1.0783
10 46 34 9 1.0318 1.0457
11 37 31 10 . 9868 1.0490
12 33 31 11 1.0532 1.0532
13 29 31 12 1.0150 1.0805
14 27 30 13 9878 1.0268
15 26 29 14 1. 0649 1.0649
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GRAPH G-3

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATiOS
BASED ON 1964 CoMMISSIONERS DISABILITY TABLE

SickNEss CLAIMS BY SEX, FOR AGES 40-59 AT DiSABLEMENT

—r— —— 8

i Male
¢ Female — — —
L L 2 L L . L i L o 4
4 5 6 7 8 9 10 1t 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
F— Continuance Ratios
Sex
Year of
Disable- | ———F———— Year of Sex
ment Male ‘ Female I)lsabie-
— men Male Female
2 9,133 3,508 Sam—
3 5,650 2,026 2 9719 9155
4 4,208 1,533 3 1.0275 1.0382
5 3,307 1,240 4 1.0303 1.0282
6 2,576 983 5 1.0131 1.0223
i 2,120 796 6 1.0169 1.0388
8 1,749 677 7 1.0001 1.0203
9 1,488 { 590 ] 1.0126 1.0167
10 1,280 518 9 9995 1.0197
1 1,070 r 438 10 1.0124 1.0392
12 895 406 11 . 9965 1.0277
13 757 | 360 12 9841 | 1.0159
14 636 310 13 0959 1.023
15 542 [ 253 14 1.0105 1.0261
! L
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GRAPH H-3

ANNUAL ACTUAL-10-ExPECTED CONTINUANCE RaTIOS
BaseD oN 1964 ComMissioNERs DisaBiLiTy TABLE
SickNEss CLamMs BY SEX, FOR AGES 60-99 AT DISABLEMENT

0.85 P i Male
* Female — — —
0.80 r—
0. 75 4 mad, L o d " _—y A b, R - J— |
2 3 4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
rBeginning Exposure Count Actual-to-Expected
Continuance Ratios
Sex S
Year of
Dissble- Year of Sex
ment Disable- ’——‘—h——-{
Male
— — ment Male | Female
2 8,252 — ]
3 4,923 2 .8823 8432
4 3,614 3 9774 . 9695
s 2,839 4 9966 9974
6 2,106 5 9993 1.0054
7 1,655 6 1.0201 | 1.0401
8 1,305 7 1.0036 1.0284
s 1,064 ) 10219 | 10188
10 851 9 1.0202 1.0367
11 661 10 1.0517 1.0328
12 524 11 1.0548 1.0685
13 409 12 1.0444 1.0733
14 an 13 1.0441 1.0813
15 248 14 1.0448 1,085t
N SR S
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ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BAseD oN 1964 ComMissiONERS DisaBILITY TABLE
By OccupaTioNAL Crass, FOR AGES 18-39 AT DISABLEMENT

I
i White Collar
« Blue Collart — — -—
r
i i i L —d. 1 i - L . —
2 4 5 6 7 8 9 10 11 12 13 14

Year of Disablement

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Occupational Class =
Year of Oceupational Class
Disable- Year of
ment White Blue Disable-
Collar | Collar ment ‘White Blue

Collar Collar

2 289 1,108
3 146 54 2 . 9083 .8619
4 106 319 3 io1.1178 .9708
3 84 219 4 1.0685 1.0253
6 59 159 5 1.0254 9988
7 46 132 6 9981 1.0203
8 40 111 7 1.0887 1.0310
9 s 95 8 1.0783 1.0103
10 36 86 9 1.0465 1.0521
1 31 78 10 9907 1.0682
12 29 75 11 1.0832 1.0532
13 26 70 12 i 0059 1 0661
14 25 67 13 1.0202 1.0307
15 23 62 14 1.0223 1.0490
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GRAPH J

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
Basep oN 1964 CoMMisSIONERS DisABILITY TABLE
By OccupATioNAL CLAss, FOR AGES 4059 AT DISABLEMENT

1 White Collar

® Blue Collar — = ~—

i

'S
w

9

Year of Disablement

10 11 12

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Occupational Class
Year of Occupational Class
Disable- Year of
ment White Blue Disable-
Collar Collar ment White Blue

Collar Collar

2 3,611 | 8,099 S—
3 2,441 5,074 2 .9789 9477
4 1,912 3,7 3 1.0292 1.0228
5 1,553 2,91 4 1.0330 1.0290
6 1,295 2,39 g 1.0299 10111
7 1,068 2,001 [ 1.0203 1.0152
8 923 1, 7 1.0240 1.0071
9 801 1,446 8 1.0127 1.01%
10 718 1,236 9 1.022t 9994
11 640 1,076 10 1.0232 1.0301
12 545 %46 11 1.0131 1.0100
13 481 817 12 9973 1.0071
14 414 692 13 1.0018 1.0127
15 340 593 14 1.0002 1.0300
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GRAPH K

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED ON 1964 CoMMISSIONERS DISABILITY TABLE
By OccupaTioNaL CLass, FOR AGES 60-99 AT DISABLEMENT

115

110 |

0.85 v+
i White Collar
* Blue Collar — — —
0.80 +
0.75 A 1 1 1 1 1 A I A i i i
2 3 4 5 6 7 8 9 10 11 12 13 H

Year of Disablement

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
rOccupau'onal Class
Year of Occupational Class
Disable- Year of
ment White Blue Disable-
Collar Collar ment White Blue

Collar Collar

2 3,404 4,796 —
3 2,295 2,959 2 8937 . 8676
4 1,790 2,205 3 9778 . 9634
5 1,445 1,711 4 .9923 L9917
6 1,138 1,347 N L9992 L9984
7 944 1,073 6 1.0340 1.0108
8 774 873 7 1.0212 1.0102
9 632 736 8 1.0276 1.0401
10 522 600 9 1.0182 1.0408
11 416 480 10 1.0597 1.0566
12 343 374 11 1.0772 1.0694
13 265 297 12 1.0579 1.425
14 216 224 13 1.0743 1.0584
15 162 177 11 1.0592 1.0855
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GRAPH L

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED oN 1964 CommisSIONERS DisSABILITY TABLE
By ELrMINATION PERIOD, FOR AGEsS 18-39 AT DISABLEMENT

1.13 [‘

i 0-15 Days - \ /
* 30 Days or More ~— — — \/
0.80 |-
075 L A it e L . 1 1 A A -l J
2 3 4 5 6 7 8 9 10 11 12 13 14

Year of Disablement

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Elimination Period
Year of Elimination Period
Disable- Year of
ment 0-15 | 30 Days Disable-
Days | or More ment 0-15 30 Days
- Days or More
2 1,432 174
3 680 9 2 L9194 L9740
4 431 71 3 1.0388 1.0689
5 306 52 4 1.0400 1.1102
6 220 36 5 1.0333 1.0679
7 175 25 6 1.0303 9877
8 145 15 7 1.0452 L9145
9 125 15 8 1.0634 1.0783
10 117 12 9 1.0748 1.0748
1L 105 6 10 1.0716 .8106
12 100 6 11 1.0532 1.0532
13 89 4 12 1.0480 1.08035
14 87 3 13 1.0491 1.0610
L 15 82 3 14 1.0649 1.0649
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GRAPH M

ANNUAL ACTUAL-TO-ExPECTED CONTINUANCE RATIOS
Basep oN 1964 CommissIONERS DisaBiuTy TABLE
By ELIMINATION PERIOD, FOR AGES 40-59 AT DISABLEMENT

1.10 |-

0.95 |
0.90 |
085
i 0-15 Days _—
® 30 Days or More — — —
0.80 |
0_75 - 4 L J. 1 A i (] 1 1 X - |
2 3 4 S 6 7 8 9 10 11 12 13 14

Year of Disablement

Beginning Exposure Count
Elimination Period
Year of
Disable-

ment 0-15 30 Days
Days | or More

2 10,316 | 1,633

3 6.520 | 1.069

4 4,042 732

5 3,899 518

6 3,059 374

7 2,540 274

8 2,166 19

9 1,874 151

10 1,666 m

11 1,460 80

12 1,28% 61

13 1,126 52

14 974 39

15 830 27

Actual-to-Expected
Continuance Ratios

Year of
Disable-
ment

Elimination Period

0-15 30 Days
Days or More

1.0142 1.0073
1.0542 1.0555
1.0485 1.0637
1.0323 1.0497
1.0430 1.0380
1.0338 1.0117
1.0441 1.0240
1.0369 1.0515
1.0537 1.0012
1.0394 1.0501
1.0255 1.0389
1.0398 . 9585
1.0418 1.0230
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ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BaseD oN 1964 CoMMIssIONERS DisaBILITY TABLE
By ELiMINATION PERIOD, POR AGES 6099 AT DISABLEMENT

i 0-15 Days ——
* 30 Days or More — — —

5

— L

7

8 9

Year of Disablement

Beginning Exposure Count

Elimination Period
Year of
Disable-

ment 0-15 | 30 Days
Days | or More

2 7,004 827

3 1,663 509

4 3,586 359

5 2,878 261

6 2,244 181

7 1,828 149

8 1,480 119

9 1,253 92

10 1,042 68

u 827 47

12 679 33

13 534 22

14 426 19

15 333 17

Actual-to-Expected
Continuance Ratios
Elimination Period
Year of
Disable-

ment 0-15 30 Days
Days or More

2 9587 9579

3 1.0215 1.0299

4 1.0424 1.0215

5 1.0503 1.0650

6 1.0653 1.0586

7 1.0472 1.0479

8 1.0087 1.0040

9 1.0692 9957
10 1.0850 1.0869
11 1.1077 1.0401
12 1.0827 9252
13 1.1018 1.1323
14 1.1135 1.0717
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GRAPH O

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED oN 1964 CommiSSIONERS Di1sABILITY TABLE
By AMOUNT OF MONTHLY BENEFIT, YOR AGES 18-39 AT DISABLEMENT

/ i Less than $300
/ * $300 or More — - —
/
L s L 1 N - - . " 1 L L J
2 3 4 5 [ 7 8 g 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Monthly Benefit B
Year of Monthly Benefit
Disable- Year of
ment Less than $300 Disable-
$300 or More ment | Less than $300

$300 or More

2 903 1,197 —

3 473 501 2 / L9117 L7973

4 335 278 3| 1o 9416

5 267 166 4 1.0781 9183

6 216 90 $ 1.0400 19695

7 184 57 6 1.0597 8765

8 162 35 7 1.0532 . 9359

9 148 23 8 1.0516 19550

10 136 19 9 1. 0457 1.0280

11 123 11 10 1.0490 .9102

12 120 8 1 1.0532 1.0532

13 108 5 12 1.0354 1.0805

14 103 4 13 1.0217 1.0610

15 % 4 14 | 1043 | 1.0649

|
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GRAPH P

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BaskeD oN 1964 CoMMissIONERS DisaBILITY TABLE
By AMOUNT OF MONTHLY BENEFIT, FOR AGES 40-59 AT DISABLEMENT

,r;-— — S . AN - S
P - —"
- \
/ N
J \
L/
3 Less than $300
* $300 or More -— — —
L i 3 i i 1 - 1 - ] XL e
2 3 4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Monthly Benefit
Year of Monthly Benefit
Disable- Year of
ment Less than $300 Disable-
$£300 or More ment Less than $300
$300 or More
2 11,556 4,41
3 7,316 2,265 2 . 9508 . 8851
4 5,619 1,491 3 1.0251 1.0066
3 4,575 1,009 4 1.0291 1.0067
6 3.728 599 5 1.0137 9809
7 3,124 413 6 1.0198 1.0039
8 2,677 288 7 1.0107 .9937
9 2,325 214 8 1.0184 9943
10 2,034 169 9 1. 0090 1.0145
u 1,780 113 10 1.0270 1.0088
12 1,560 71 11 1.0141 9531
13 1,363 56 12 1.0053 . 9682
14 1,173 35 13 1. 0088 1.0029
15 999 21 14 1.0213 9243
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GRAPH Q

ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BASED ON 1964 ComMissIONERS Di1sABILITY TABLE
By AMOUNT OF MONTHLY BENEFIT, FOR AGES 60~99 AT DISABLEMENT

i Less than $300 ——— ¥
e $300or More — — —
1 I L. — L L A 1 1 H ]
4 5 6 7 8 9 10 1i 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Monthly Benefit
Year of Manthly Benefit
Disable- Year of
ment Less than $300 Disable-
8300 or More ment ) Less than $300
8300 or More
2 10,948 1,812 S ——
3 6,326 996 2 8593 .B780
4 4,724 642 3 9738 9719
5 3,758 454 4 9977 1.0057
6 2,935 244 5 1.0029 1.0237
7 2,392 164 6 1.0257 1.0209
8 1,950 110 7 1.0123 1.0625
9 1,636 74 8 1.0323 9620
10 1,353 49 9 1.0345 1.0058
11 1,088 24 10 1.0549 1.1077
12 885 17 1 1.0666 1.1155
13 703 7 12 1.0536 8290
14 554 4 13 1.0513 1.1862
15 437 1 14 1.0746 1.1978
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GRAPH R

ANNUAL ACTUAL-10-ExXPECTED CONTINUANCE RATIOS
BASED ON 1964 CoMMiSSIONERS Di1sABILITY TABLE

By SickNEss REQUIREMENT, FOR AGES 18-39 AT DISABLEMENT

491

/
i \
// \/
/
[
{ i Confining —_—
e No Limitation — — —
L L 1 - A - 1 1 1 I - |
2 1 5 6 7 8 9 10 11 12 13 14
Year of Disablement
Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Sickness Requirement
Year of Sickness Requirement
Disable- Year of
ment Confining . No Disable-
Limitation ment Confinin . No
8| Limitation
2 122 680
3 89 m 2 1.0994 8394
4 75 171 3 1.1747 1.0492
5 68 12 4 1.0980 1.0320
6 63 71 5 1.0667 1.0726
7 59 49 6 1.0935 1.0016
8 58 34 7 1.0887 9998
9 55 32 8 1.0411 1.0465
10 53 27 9 1.0552 1.0076
1 48 20 10 1.0196 1.0007
12 47 17 11 1.0532 1.0532
13 43 15 12 1.0575 1.0169
14 44 13 13 1.0374 9195
15 42 13 14 1.0649 1.0649
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ANNUAL ACTUAL-TO-EXPECTED CONTINUANCE RATIOS
BAsSeED ON 1964 CoMMissIONERS DisABILITY TABLE
By SICKNESS REQUIREMENT, FOR AGES 40-59 AT DISABLEMENT

/’
— —
/- ~ ~N e — ~
, S L 0 - i e
7 ~ N - - \/ v
+ Confining [
¢ No Limitation — — —
1 i L L 1 L ' 1 L Il ' Ny
3 4 5 6 7 8 9 10 11 12 13 14
Year of Disablement
-
Beginning Exposure Count Actual-to-Expected
Caontinuance Ratios
Sickness Requirement
Year of . Sickness Requirement
Disable- Yearof |
ment B . Ne Disable-
Confining Limitation ment C . No
onfining Limitati
- — imitation
2 5,025 7,616 R —
3 3,616 4,060 2 9909 19329
4 3,027 2,713 3 1.0393 1.0224
5 2,655 1,892 4 1.0378 1.0208
6 2,360 1,199 5 1.0306 19946
7 2,082 834 6 1.0243 1.0203
8 1,830 596 7 1.0126 9881
9 1,616 462 8 10121 1.0189
10 1,422 373 9 1.0053 1.0053
11 1,260 268 10 1.0213 1.0153
12 1,004 207 11 1.0035 1.0168
13 935 182 12 L9877 1.0274
14 796 150 13 L1 0038 1.0089
15 669 126 14 1.0119 # 1.0352
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ANNUAL AcTuAL-TO-ExXPECTED CONTINUANCE RATIOS
BASED ON 1964 CoMmMisSIONERS DisaBILITY TABLE
By SIcKNESS REQUIREMENT, FOR AGES 60-99 AT DISABLEMENT

i Confining —_—
¢ No Limitation —— — —

e i L

1 de

5 6 7

3 9

Year of Disablement

10

Beginning Exposure Count Actual-to-Expected
Continuance Ratios
Sickness Requirement
Year of Sickness Requirement
Disable- Year of
ment N . No Disable-
Confining Limitation ment Confinin No
& | Limitation

2 5,853 5,173

3 3,434 2,839 2 (8647 . 8811
4 2,628 1,930 3 9660 9874
5 2,176 1,404 4 9952 . 9990
6 1.780 883 5 L9956 1.0083
7 1,468 648 6 1.0239 1.0276
) 1,206 481 7 10043 1.0197
9 1,002 379 8 1.0237 1.0149
10 823 293 9 1.0193 1.0363
1 648 208 10 1.0496 10405
12 509 166 11 1.0380 1.0576
13 $00 122 12 1.0636 1.0116
14 311 95 13 1.0587 1.0307
15 240 74 14 1.0438 1.0844

J
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DISCUSSION OF PRECEDING PAPER
JAMES OLSEN:

Very small amounts of claim data beyond the first year of disablement
on individual policies providing total disability benefits have been
published, and, therefore, this study should prove to be quite useful.

The expected continuance rates in the study were based on the 1964
Commissioners Disability Table. It should be noted that, in that table,
the termination rates after one year from date of disablement are the
same as the 1930-50 disabled life termination rates for Benefits 2 and 3
combined in the 1952 disability study of the Society of Actuaries.

The paper indicates that the data were split into three broad age-at-
disablement groups: 18-39, 40-39, and 60 and over. The expected
continuance rates were based on the unweighted averages of quinquen-
nial-age values from the 1964 CDT. I wonder whether there is not a
certain bias in doing this. Shouldn’t the expected quinquennial-age
values have been weighted according to the age distribution of the
actual claims?

The claim exposure count for age group 18-39 is quite small. Also,
since the policies of many companies do not provide benefits on claims
incurred after age 65, and since Mutual of Omaha’s claim volume for
ages 00-64 is, therefore, probably much less than that shown for ages
60-99, the ratios of actual to expected continuance rates for ages 60-64
probably are lower than those shown for ages 60-99. Therefore, in attempt-
ing to evaluate the overall experience for claims incurred prior to age 63,
it seems reasonable to be guided by the results for ages 40~59. The ratios
of actual to expected for ages 40-59 remain quite constant at about 101
percent.

A 3 percent interest rate combined with the 1964 CDT would produce
about the same disability annuity values as a 4 percent interest rate
combined with 101 percent of the 1964 CDT continuance values. On
the assumption that a 4 percent interest rate would be more realistic
than 3 percent, it appears that the disability annuity values based on the
1964 CDT with 3 percent interest do produce barely adequate disability
annuity reserves.

ALLAN R. ELSTEIN:
This paper describing Mutual of Omaha’s disability continuance rates
is an excellent contribution to an area in need of individual company

495




496 DISABILITY CONTINUANCE STUDY

data. It is another indication that the 1964 CDT may be inadequate as a
reserve basis for disabled life reserves on accident and health policies,
particularly for long-benefit-period policies.

In a more general context, I attempted to test the adequacy of current
reserve bases using examples of adverse experience from recent Society
of Actuaries publications. For this purpose, a disabled life reserve pro-
gram developed at Connecticut Mutual was modified to reflect the
percent of termination rates experienced as compared with the 1952
disability study rates (Benefit 5).

The technique used (regardless of whether the ratio of actual to
expected termination rates was based on the 1952 disability study or on
the 1964 CDT) was to calculate disabled life annuities based on the 1952
disability study, and compare those annuities with corresponding an-
nuities calculated by modifying the termination rates. For example, for
Mutual of Omaha’s experience, the annuities that we compared with the
1952 disability study Benefit 5 annuities were determined as follows:
Termination rates were calculated from data given in the tables under
Graphs A and B. These rates were compared with the 1964 CDT rates,
producing actual-to-expected termination ratios based on the 1964
CDT. These termination ratios then were applied to the 1952 disability
study termination rates to produce the modified termination rates used
in the calculation of modified annuities. This indirect technique saved
some work and produced very little distortion in ratios of actual to
expected annuity values. (This is especially true after the first year of
disability, where the 1964 CDT is based on the 1952 disability study.)

Four sets of actual-to-expected termination ratios were studied; these
are summarized in Table 1 of this discussion.

First, elective waiver of premium ratios were developed from Tables
8A and 9A of the ordinary waiver of premium benefits experience study
(T54, 1978 Reports, p. 85). The elective ratios from 1959-74 of Table
8A were modified by multiplying them by the ratio of 1969-74 combined
experience (elective plus automatic) to 1959-74 combined experience,
producing estimated elective ratios for 1969-74. To get a table for
1970-75, the ratios were extrapolated for one more year.

Second, group long-term disability termination rates for 1971-75 were
studied. Originally published in the 1977 Reports, they are summarized
in Table 3 of John Miller and Simon Courant’s recent paper ‘‘Disability
Termination Rates’” (T'S4, XXX, 439). The male rates based on a
six-month deferment period were used in our analysis.

Third, waiver of premium experience under Benefit 2 of the 1952
disability study for the period 1930-35 was studied. Originally published
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in the 1952 Reports, this material is summarized in Table 4 of Miller and
Courant’s paper.

Finally, the Mutual of Omaha continuance experience, as summarized
in the data tables under Graphs A and B, was translated into termination
rates and studied. The observed continuance probabilities were divided
by the ratios of actual to expected continuance rates to get expected
continuance probabilities. Termination ratios by age group and duration
were calculated, and, using the beginning exposure counts as rough
weights, average termination rates were calculated by duration for all
ages at disablement combined.

Table 2 extends each of these studies to periods not studied, providing
a basis for calculating modified 1952 study disabled life annuities. It
should be noted that no termination rates larger than 100 percent were
used. In order to test deterioration of elective waiver of premium rates

TABLE 1

RATIOS OF ACTUAL TO EXPECTED* TERMINATIONS
FOR VARIOUS BLOCKS OF EXPERIENCE

Brock oF EXPERIENCE
Year Group
oF Elective Long-Term Mutual
DiSABLE- Waiver Disability | Waiver of of Omaha
MENT of 6-Month Premium Disability
Premium | Elimination| 193035 Income
1970—75 Period 1970-77
1971-75
) B >1009, 629, 959%, >1009,
2. 77 72 93 >100
3. 71 70 73 >100
4........ 63 62 70 %0
S 61 62 79 94
6........ a9 62 83 81
7. ... 69 72 76 88
8 ... 69 73 84 79
9 ... 69t 45 82
10....... 69 ... 49 66
11....... 8 ... 49 74
12....... 82  {...... 49 85
13....... 82 ... 49 82
h 2 S 82 ... 49 69
15....... 82 ... 49 |

* Expected termination for the elective waiver experience based
on Benefit 5; for the group long-term disability and the 1930-35 waiver
of premium expenence based on Benefit 2 (including Benefit 3 after
the first year of disablement); for the Mutual of Omaha experience,
based on the 1964 CDT,
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TABLE 2
EXTENDED RATIOS OF ACTUAL TO EXPECTED TERMINATIONS
FOR MODEL*
Group
Elective 859, of Long-Term Mutual
Year of Waiver Elective Disability Waiver of of Omaha
Disable- of Waiver 6-Month Premium Disability
ment Premium of Elimination 1930-35 Income
1970-75 Premium Period 1970-77
1971-75

Lo 10097, 859, 629, 959, 1009,
2o, 77 65 72 93 100
K S 71 60 70 73 100
4. ... 63 54 62 70 90
S, 61 52 62 9 94
6......... 69 59 62 83 81
T .. 69 59 72 76 88
- 69 59 73 84 79
9. ... 69 59 75 45 82
10........ 69 59 75 49 66
11........ 82 70 75 49 74
12........ 82 70 75 49 85
13........ 82 70 75 49 82
14...... .. 82 70 75 49 69
Over 14.. .. 82 70 75 49 69

* See footnote to Table 1.

further, an analysis based on 85 percent of the elective rates also was made.

Table 3 summarizes these annuity values, and Table 4 summarizes
the ratios of these values to those of the basic 1952 study. As can be
seen, it is quite possible to get modified annuity values that are 20-50
percent larger than those of the 1952 study for large portions of the
probable distribution of disabled lives. These annuities are based on a
valuation interest rate of 3% percent.

In order to get a feel for the impact of these ratios on the total reserves
a company might hold, a model office consisting of mature waiver of
premium claims was created. Since the average benefit period of waiver
claims is almost certain to be longer than that of a block of disability
income claims, this technique will slightly overstate the reserves for
disability income blocks. Results are shown in Table 5. Reserve ratios
ranged from 115.6 percent for the Mutual of Omaha experience (as
modified) to 137 percent for the 1930-35 waiver experience. As is illus-
trated, a 1 percent increase in valuation interest rate reduces reserve
levels by roughly 8 percent.

In summary, under conditions of high unemployment and high
consumer awareness, disabled life reserves based on the 1952 disability
study or the 1964 CDT may be inadequate.




TABLE 3

DISABLED LIFE ANNUITY VALUES FOR VARIOUS BLOCKS OF EXPERIENCE
(Interest at 34 Percent)

Brock or EXPERIENCE

DurATION . 859 of
SINCE Elec‘twe Elective Group 193(_)—35 Mutual
DISABLEMENT 1952 Waiver Waiver Long- Waiver of
Study of of Term of Omaha
Premium . Disability | Premium
Premium
Age 25
1 year:
S-year benefit....| 1.745 1.955 2.211 2.388 1.942 1.768
10-year benefit. . .| 2.213 2.763 3.272 3.450 2.661 2.293
Toage65....... 2.858 4.113 5.210 5.338 4.151 3.196
Lifetime. ...... .. 2.889 4.203 5.391 5.415 4.338 3.273
2 years:
S-year benefit....[ 1.762 2.123 2,277 2.156 2.007 1.787
10-year benefit...| 2.606 3.579 3.995 3.647 3.255 2.731
Toage65....... 3.767 6.009 7.165 6.301 5.841 4.358
Lifetime......... 3.822 6.169 7.428 6.409 6.166 4.496
5 years:
10-year benefit. . .| 2.896 3.291 3.410 3.306 3.130 3.046
Toage65....... 7.218 9.375 10.386 9.579 10.130 8.733
Lifetime......... 7.429 9.790 10.983 10.067 11.032 9.227
10 years:
Toage65....... 9.713 10.833 11.635 11.238 13.221 11.451
Lifetime... .. ... 10.212 11.607 12.673 12.152 14 .990 12 .488
15 years:
Toage65....... 9.636 10.536 11.204 10.918 12.523 11.262
Lifetime..... .. .. 10.464 11.736 12.752 12.309 14.991 12 .844
Age 35
1 year:
S-year benefit.. ..} 1.721 1.921 2.188 2.405 1.922 1.757
10-year benefit. . .| 2.291 2.811 3.341 3.607 2.740 2.379
Toage65....... 3.041 4.179 5.259 5.495 4.223 3.355
Lifetime. ...... .. 3.140 4.412 5.647 5.851 4.636 3.554
2 years:
S-year benefit....[ 1.891 2.229 2.372 2.261 2.120 1.914
10-year benefit...| 2.983 3.934 4.333 4.001 3.624 3.108
Toage65....... 4.420 6.557 7.592 6.736 6.349 4.977
Lifetime......... 4.611 7.004 8.251 7.250 7.109 5.360
5 years:
10-year benefit. . .| 3.124 3.453 3.551 3.464 3.322 3.252
Toage65....... 7.648 9.382 10.146 9.512 9.891 8.840
Lifetime......... 8.270 10.425 11.521 10.685 11.770 10.015
10 years:
Toage65....... 8.933 9.712 10.239 9.970 11.225 10.077
Lifetime....... .. 10.232 11.510 12.480 12.004 14,581 12.305
15 years:
Toage65....... 8.124 §8.616 8.966 8.818 9.624 8.996
Lifetime. .. ..... 10.235 11.361 12.260 11.868 14.259 12.342
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TABLE 3—Continued

Brock of EXPERIENCE

DurATION 859 of
SINCE Elective El Ot Group 1930-35 Mutgal
DISABLEMENT 1952 Waiver we(': e Long- Waiver utua
aiver of
Study of of Term of Omaha
Premium Premi Disability | Premium
remium
Age 45
1 year:
S-year benefit....| 1.966 2.157 2.410 2.633 2.166 2.010
10-year benefit...| 2.827 3.345 3.869 4.170 3.291 2.931
Toage65....... 3.640 4.610 5.511 5,822 4.625 3.912
Lifetime.... ... .. 4.012 5.301 6.529 6.792 5.682 4.524
2 years:
S-year benefit....| 2.181 2.463 2.579 2.488 2.374 2.200
10-year benefit...{ 3.718 4.584 4.928 4.639 4.312 3.845
Toage 65....... 5.170 6.842 7.573 6.951 6.612 5.597
Lifetime..... . ... 5.834 8.076 9.212 8.310 8.432 6.689
S years:
10-year benefit...| 3.335 3.598 3.677 3.606 3.497 3.442
Toage65....... 6.861 7.924 8.344 7.962 8.076 7.522
Lifetime. ........ 8.522 10.357 11.317 10.593 11.788 10.129
10 years:
Toage 65....... 6.162 6.500 6.710 6.592 7.077 6.606
Lifetime.........| 9.306 10.442 11.309 10.882 13.225 11.151
15 years:
Toage65....... 8.660 3.747 3.807 3.7182 3.912 3.812
Lifetime..... .. .. 8.802 9.793 10.596 10.245 12.430 10.670
Age 55
1 year:
S-year benefit. .. .| 2.532 2.703 2.899 3.064 2.706 2.571
10-year benefit...| 3.875 4.409 4.853 5.055 4.336 3.996
Toage6S....... 3.875 4.409 4.853 5.055 4.336 3.996
Lifetime.........| $5.388 6.722 7.799 7.860 7.241 6.029
2 years:
S-year benefit.. ..} 2.520 2.729 2.810 2.745 2.667 2.536
10-year henefit. | 4 487 5.227 5.503 5.264 5.006 4.623
Toage65....... 4.487 5.227 5.503 5.264 5.006 4.623
Lifetime......... 6.703 8.616 9.565 8.812 9.174 7.600
5 years:
10-year benefit...| 3.391 3.634 3.708 3.641 3.542 3.492
Toage65....... 3.391 3.634 3.708 3.641 3.542 3.492
Lifetime... ... ... 7.807 9.368 10.197 9.569 10.692 9.197
10 years:
Lifetime......... 7.732 8.706 9.460 9.086 11.187 9.308
15 years:
Lifetime.........| 6.761 7.598 8.292 7.986 9.950 8.355
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TABLE 3—Continued

BLock oF EXPEREINCE

DurATION 85‘7 of
SINCE Elective °, Group 1930-35 Mutual
DISABLEMENT 1952 Waiver Elegtlve Long- Waiver utua
- Waiver of
Study of of Term of Omaha
Premium s Disability | Premium
Premium
Age 62
1 year:
S-year benefit.. . .{.........[..... . ... ...
10-year benefit. . .|......... ... ... o e
Toage65...... 1.923 1.966 2.028 2.098 1.973 1.941
Lifetime. ..... . 6.071 7.383 8.280 8.128 7.935 6.746
2 years:
S-year benefit.. . .[...... ... 1 ... . oo
10-year benefit. . .{.................. ... | 4.
Toage65...... 1.338 1.369 1.384 1.373 1.358 1.338
Lifetime. ... ... . 6.625 8.275 9.085 8.434 8.869 7.463
5 years:
10-yearbenefit. . .|......... 0 ... .. e
Toage65...... .| ... ool s
Lifetime. .. ... .. 6.753 8.134 8.870 8.304 9.305 7.945
10 years:
Lifetime........ 6.158 7.010 7.683 7.345 9.283 7.517
15 years:
Lifetime........ 5.012 5.732 6.345 6.073 7.881 6.401
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TABLE 4

RATIOS OF DISABLED LIFE ANNUITY VALUES TO THOSE OF THE 1952 STUDY
FOR VARIOUS BLOCKS OF EXPERIENCE

(Interest at 3} Percent)

BLock or EXPERIENCE

DuraioN sINCE 85% of Grou
DISABLEMENT Elective °. P 1930-35
Waiver of Elfcnve Long- Waiver of Mutual of
Premium Waiver of .Term Premium Omaha
Premium Disability
Age 25
1 year:
S-year benefit........ 1.12 1.27 1.37 1.11 1.01
10-year benefit. ... ... 1.25 1.48 1.56 1.20 1.04
Toage65............ 1.4 1.82 1.87 1.45 1.12
Lifetime. ............ 1.45 1.87 1.87 1.50 1.13
2 years:
5-year benefit....... . 1.20 1.29 1.22 1.14 1.01
10-year benefit. ... ... 1.37 1.53 1.40 1.25 1.05
Toage65............ 1.60 1.90 1.67 1.55 1.16
Lifetime. ............ 1.61 1.94 1.68 1.61 1.18
5 years:
10-year benefit....... 1.14 1.18 1.14 1.08 1.05
Toage 65............ 1.30 1.4 1.33 1.40 1.21
Lifetime. ... ......... 1.32 1.48 1.36 1.48 1.24
10 years:
Toage65............ 1.12 1.20 1.16 1.36 1.18
Lifetime............. 1.14 1.24 1.19 1.47 1.22
15 years:
Toage65............ 1.09 1.16 1.13 1.30 1.17
Lifetime. ............ 1.12 1.22 1.18 1.43 1.23
Age 35
1 year:
S-year benefit........ 1.12 1.27 1.40 1.12 1.02
10-year benefit. ... ... 1.23 1.46 1.57 1.20 1.04
Toage65............ 1.37 1.73 1.81 1.39 1.10
Lifetime............. 1.41 1.80 1.86 1.48 1.13
2 years:
S-year benefit........ 1.18 1.25 1.20 1.12 1.01
10-year benefit. ... ... 1.32 1.45 1.34 1.21 1.04
Toage65... ........ 1.48 1.72 1.52 1.44 1.13
Lifetime. ... ........ 1.52 1.79 1.57 1.54 1.16
5 years:
10-year henefit. ... . . . 1.11 1.14 1.11 1.06 1.04
Toage65.... ........ 1.23 1.33 1.24 1.29 1.16
Lifetime. ... ......... 1.26 1.39 1.29 1.42 .21
10 years:
Toage65............ 1.09 1.15 1.12 1.26 1.13
Lifetime. ... ......... 1.16 1.22 1.17 1.43 1.20
15 years:
Toage65............ 1.06 1.10 1.09 1.18 1.11
Lifetime. ... . ....... 1.11 1.20 .16 1.39 1.21
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TABLE 4—Continued

Brock or EXPERIENCE
DURATION SINCE
DISABLEMENT Elective 85% _0{ Group 1930-35 M
Waiver of Elfcme Long- Waiver of utual of
Premium Wawe:r of .Terfn_ Premium Omaha
Premium Disability
Age 45
1 year:
S-year benefit. . ... ... 1.10 1.23 1.34 1.10 1.02
10-year benefit. ... ... 1.18 1.37 1.48 1.16 1.04
Toage65............ 1.27 1.51 1.60 1.27 1.07
Lifetime. . ...... .. ... 1.32 1.63 -1.69 1.42 1.13
2 years:
S-year benefit. ... ... 1.13 1.18 1.14 1.09 1.01
10-year benefit. ... ... 1.23 1.33 1.25 1.16 1.03
Toage65............ 1.32 1.46 1.34 1.28 1.08
Lifetime. ..... ...... 1.38 1.58 1.42 1.45 1.15
5 years:
10-year benefit. . .. ... 1.08 1.10 1.08 1.05 1.03
Toage65............ 1.15 1.22 1.16 1.18 1.10
Lifetime. ... ......... 1.22 1.33 1.24 1.38 1.19
10 years:
Toage65............ 1.05 1.09 1.07 1.15 1.07
Lifetime. ......... ... 1.12 1.22 1.17 1.42 1.20
15 years:
Toage65............ 1.02 1.04 1.03 1.07 1.04
Lifetime. ....... ... .. 1.11 1.20 1.16 1.41 1.21
Age S
1 year:
S-year benefit........ 1.07 1.14 1.21 1.07 1.02
10-year benefit. . ... .. 1.14 1.25 1.30 1.12 1.03
Toage65............ 1.14 1.25 1.30 1.12 1.03
Lifetime. ............ 1.25 1.45 1.46 1.34 1.12
2 years:
S-year benefit. . ... .. 1.08 1.12 1.09 1.06 1.01
10-year benefit. ... ... 1.16 1.23 1.17 1.12 1.03
Toage65............ 1.16 1.23 1.17 1.12 1.03
Lifetime. ....... ... .. 1.29 1.43 1.3t 1.37 1.13
S years:
10-year benefit. . ... .. 1.07 1.09 1.07 1.04 1.03
Toage65............ 1.07 1.09 1.07 1.04 1.03
Lifetime. .. ....... .. 1.20 1.31 1.23 1.37 1.18
10 years:
Lifetime. .. ...... .. 1.12 1.22 1.18 1.45 1.20
15 years:
Lifetime. ... ......... 1.12 1.23 1.18 1.47 1.24
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TABLE 4—Continued

Brock o¥ EXPERIENCE

DURATION SINCE
DISABLEMENT Elective 85 of Group 1930-35
Waiver of E(t.actwe Long- Waiver of Mutual of
Premium Walve.r of .Terfn' Premium Omaha
Premium Disability
Age 62
1 year:
Toage65............ 1.02 1.05 1.02 1.03 1.01
Lifetime. ........ .. .. 1.22 1.36 1.22 1.31 1.11
2 years:
Toage65.......... .. 1.02 1.03 1.02 1.01 1.00
Lifetime............. 1.25 1.37 1.25 1.34 1.13
5 years:
Lifetime. ............ 1.20 1.31 1.20 1.38 1.18
10 years:
Lifetime............. 1.14 1.25 1.14 1.51 1.22
15 years:
Lifetime............. 1.14 1.27 1.14 1.57 1.28
TABLE 5

RATIOS, FOR A MATURE BLOCK OF WAIVER OF PREMIUM CLAIMS, OF
RESERVES ON THE STATED BASIS TO RESERVES BASED ON
THE 1952 DISABILITY STUDY AT 3} PERCENT

Block of Experience and Interest Rate

Elective waiver of premium at 33%,
859, of elective waiver of premium at 319,
859, of elective waiver of premium at 49
859, of elective waiver of premium at 437,
1930-33 waiver of premium at 33%
1971-75 group long-term disability at 319,
1971-77 Mutual of Omaha disability income at 339,*. .. ... ..

* Experience as modified in the discussion.
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Ratio to 1952
Disability
Study Reserves

123.5%
136.8
131.3
126.1
137.0
129.3
115.6
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FUNG-YEE CHAN:

I would like to draw some conclusions from this paper. Considering
Graph A specifically, I tried using a moving-average procedure on the
data after 2 years of disablement. Every two adjacent values of the
response variable y—in this case, the actual-to-expected continuance
ratio—are averaged, and so are the corresponding two values of ¢, the
number of years of disablement. The reduced set of averages thus
obtained will generally be smoother and hence show the shape of their
relationship more clearly. In the present example, Group I (age group
18-39) and Group III (age group 60-99), except for a last point, suggest
a common straight line, while Group II (age group 40-59) remains quite
constant (as noted by the authors).

Actually, the following model emerges after this averaging process:

y=a|ll —2[t+b8(I —2| +¢),

where I is the respective group number and g, b, ¢ are parameters to be
estimated.

The use of an ordinary-least-squares computer package gives the
following results:

Estimate Standard Error
@....... 0.00611 0.00068
| —0.03749 0.00704
Covnnnn —27.054 5.131

(R? = 0.7385). That is, the standard errors are about 20 percent of the
estimates. In view of the R? value and the fact that we are fitting 36
data values with 3 parameters, we conclude that the empirical formula
is functioning pretty well.

The advantage of such an empirical formula is twofold. First, 1t
summarizes a smooth relationship in terms of 3 parameters. Second, it
means that if the 1964 CDT is corrected with such a formula, its fit to
Mutual of Omaha’s claim continuance experience will be improved. At
the inference level, it remains to be tested, however, whether the 1964
CDT, in either its present or its corrected form, will give a better fit to
similar future experiences.

(AUTHORS’ REVIEW OF DISCUSSION)
KERMITT L. COX AND ROBERT B. SHAPLAND:

We would like to thank Messrs. Olsen, Elstein, and Chan for taking
time to analyze and comment on our paper.
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Mr. Olsen correctly points out that a bias in the actual-to-expected
ratios could arise under our large age groupings because we did not weight
the quinquennial-age expected factors by our quinquennial-age expo-
sures. Instead, we weighted them by the 1964 CDT /,,,,’s, which are
based on a common exposure radix at each quinquennial age at disable-
ment. After receiving Mr. Olsen’s comments, we recalculated sample
actual-to-expected ratios using our actual quinquennial-age exposures.
This sample showed less than a 1 percent bias for age group 18-39 and
no bias for age group 40-59.

We and others in the industry are indebted to Mr. Elstein for his
analysis of the overall impact on claim reserves of basing them on vatious
blocks of continuance experience as opposed to the 1964 CDT. All these
bases produced reserves higher than the 1964 CDT. It might be noted
that we recently contacted thirteen large writers of individual disability
insurance and learned that studies of their own experience have led them
to set claim reserves that vary by company from 100 percent to approxi-
mately 115 percent of the 1964 CDT reserves.

We also wish to thank Mr. Chan for the additional insight he has
given to the results of our study by his development of an empirical
formula to represent our grid of actual-to-expected ratios.




