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ABSTRACT

A model is proposed as a potential explanation for the steady deteri-
oration in loss ratios often observed on blocks of individual health insur-
ance policies.

The model is compared with a classical model in its effect on a hypo-
thetical block of policies with respect to cash and incurred loss ratios and
reserves. The model is then applied to a case study, a rate increase is
derived, and various projections are made.

The proposed model lends itseif to calculation of premiums, calculation
of durational antiselection reserves needed to stabilize loss ratios, and
analysis of the effects of additional lapses resulting from premium in-
creases.

I. INTRODUCTION

Many companies have observed a steady and seemingly irreversible
decay in loss ratios in their mature blocks of individual health insurance
policies. Unfortunately, in most cases realization of the problem has oc-
curred long after effective action could be taken. The purpose of this
paper is to present a model based on reasonable assumptions, which may
help to explain this ubiquitous decay.

Two characteristics of individual health insurance business are here
proposed as causing this decay. These characteristics are much more
pronounced in health insurance than in life insurance. They probably were
dismissed as relatively unimportant at the time of the development of
classical health insurance theory, just as they had been for life insurance.
These characteristics are

1. Insureds are more able to quantify the probability of a health claim than that
of a death claim. This is a result of both the (usually) much higher frequency
of claims and the obvious ease of determining when one is sick as opposed to
when one is going to die. There is also the important element of voluntary
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216 CUMULATIVE ANTISELECTION THEORY

claim control by the insured in health insurance. which does not exist in life
insurance.

. Lapse rates are much higher for a given block of health policies than for life

policies. Those insureds who are aware of their “impaired’ status (meaning
that they have higher claim expectations) logically have a lower lapse rate than
healthy policyholders, at least during the early durations. when lapse rates are
higher.

We will now create a simple set of assumptions and definitions to begin

a demonstration of the consequences of these characteristics. Let us begin
with some definitions:

1

Partition active lives, [.. into two classes; active healthy lives, /., and
active impaired lives, /. Then, for any x, {, = /. + /.. This allows us
to assume that policyholders can to some extent predict their own
claim probabilities, and can be considered as two distinct bodies of
policyholders: healthy (or **select’”) and unhealthy. This partition al-
lows us 10 treat the two populations separately with respect to mor-
bidity and lapsation, which in turn leads to the *‘cumulative antiselec-
tion theory’’ (CAST) effect of progressively deteriorating experience.

. Let the probability of a member of ,/, ., becoming a member of

i be g, the probability of a healthy life becoming unhealthy.
Recoveries from [/ to ! have already been deducted from g+.

. Claim costs for ,{,,;,, and /., are ,519,, and $t3.,. The value of k. is

chosen so that S{9., = k, S4., for any [x] + 1. with &, greater than
1. The choice of k, will define how well the resulting model will allow
CAST effects to work at the later durations. By defining the relationship
between [, and /., k, implicitly defines the partition of [, itself.
Deaths are included in lapses.

. Interest will be zero, for the clearest demonstration of the principles

involved.

Incurring a claim does not remove an insured from /., nor does it
necessarily move an insured from ./, to /.. Coverages such as disability
may warrant complete removal of the claimant from /., and could easily
be included in the calculations if desired.

Only hospital indemnity policies are used. in order to give a clear
demonstration of the concept of cumulative antiselection.

. “*Cross-product terms.”” reflecting occurrences such as lapsation in the

year of claim or impairment. have been ignored. Such terms are in-
variably small, and would unduly complicate the already inexact cal-
culations,
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Cumulative antiselection theory now departs from classical select and
ultimate theory in two assumptions:

First, it is proposed to eliminate “‘ultimate’” claim costs and extend the
use of claim costs dependent on duration throughout the policy life. Pe-
riods when the claim costs exceed the classical ultimate claim costs might
even be called the “‘antiselect period.”” The crucial point is that /, claim
costs are an increasing function of duration. The mode! described in this
paper produces these increasing claim costs by combining /. and [/, each
of which has claim costs independent of duration but dependent on at-
tained age.

Second, defining the probability of lapsing from each class as .gf?,, and
4t ... we assume that g{%,., = k,(q{%., — 1) + «, where u is the “‘pure”
lapse rate, and k, is always between zero and 1. This equation assumes
that the lapse rates of the impaired lives are smaller than those of the
healthy lives, while both have a constant component, «. The constant u
15 thus assumed to represent those causes of lapsation that are independent
of the individual’s health, and therefore equal for ..., and /... Both
4. and g, will approach « as t increases, and as the population lapse
rate levels out.

Section I1 of this paper presents a hypothetical block of policies using
a classical model. A set of CAST assumptions that would describe the
same policies are shown, and the two models are compared. Section 111
uses the historical experience of an actual block of policies to derive
CAST characteristics of the block. A projection of future experience is
made. Throughout this paper, claims are presented on an incurred-year
or runout basis.

1I. A HYPOTHETICAL MODEL

Classical theory and cumulative antiselection theory both begin at the
same point, /., and both theories allow for initial underwriting. Effective
underwriting would imply that /., = ... and that /., = 0. Both
theories also allow for a worsening of experience by duration, but for
different periods.

The population chosen was a block of 1,000 hospital indemnity policies
issued to males aged 45, with a $100 per day benefit for 90 days, no
elimination period, and renewability to age 65. Claim costs were taken
from the /974 Hospital and Surgical Tables, Volume 1, published by Til-
linghast, Nelson and Warren, Inc. These tabular costs are shown in col-
umn 3 of Table 1.

Select factors of 55 percent in the first year, 68 percent in the second



218 CUMULATIVE ANTISELECTION THEORY

year, and 104 percent thereafter were used, to arrive at a tabular aggregate
factor of 100 percent.’ The results of applying these factors to column 3
of Table 1| are shown in column 4 of the table. The lapse assumptions
chosen are shown in column 5 of Table 1; when combined with the other
assumptions, they produce a net annual premium of $105.45. A 50 percent
anticipated loss ratio resuits in a gross premium of $210.90, and in the
remaining results shown in Table 1.

The classical case is now defined sufficiently so that we can develop
and analyze a corresponding CAST representation.

In order to develop the CAST case fully, we must define g, «, k,, and
k,. Let us choose k, = 5, which defines the relationship of ,/ and /. Let
us then assume the following, dropping [x] from the notation:

1. The number of policyholders in force at each duration is the same
under each model.

2. Lives in [ are always “‘select,”” and therefore the 55 percent select
factor would apply at every duration. In other words, S = 0.55
S« This is in keeping with the basic assumptions underlying the //{

TABLE 1
DeveLopMENT OF CLAsSICAL MODEL
Dura- Attained .
i Tabular Claim J(3) Adjusied by, Aggregate Cash Net Terminal
“(:ns [:\]gf’ Caost Select Factors q(’h 4 Claims Loss Ratiof Reserve
() 5 & W ) 6 M ) 9

0 ...... 45 91.10 50.10 | .40 { 1,000 | 50.100 238 | 55.351

[ ... 46 95.10 64.67 .30 600 38,802 307 79.820

2 . 47 99.20 103.17 25 420 | 43331 489 | 80.778

3 48 103.50 107.64 | .20 315 | 33,907 510 | 80.088

4 ... 49 107.80 2.1 S 252 28,252 532 78.410

L 50 112.30 116.79 | .12 214 | 24,993 554 1 75984

6 ...... 51 117.20 121.89 | .10 188 | 22915 578 | 72.893

7 ... 52 122.30 127.19 A0 170 21.622 603 69.198

8 ...... 53 127.80 132.91 At 153 20,335 630 64,997

9 ..., 54 133.70 139.08 .10 137 | 19.050 659 | 60.394

10 ..... 55 140.30 145.91 .10 124 18.093 692 55.377

... 56 147.40 153.30 | .10 114 17.016 727 1 50.066

12 ... 57 155.20 161.41 10 100 | 16,141 765 1 44,470

13 ..., 58 164.00 170.56 .10 90 15,350 809 38.611

14 ... 59 173.70 180.65 10 81 14,633 857 32,519

15 ... 60 184.20 191.57 0 73 13,985 908 26,232

16 ..... 61 195.70 203.53 10 66 13.433 965 19.759

17 ..., 62 207.80 216.11 A0 59 12.750 1.025 13.230

18 ..... 63 220.80 229.63 10 53 12.470 | 1.089 6.649

9 ... 64 234.60 243.98 A0 43 11,711 1.157 0

" TSA, 1979 Reports, p. 243.
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partition, but would not fully reflect different underwriting or preex-
isting condition clauses that could cause distortion.

. The classical model’s values of aggregate claim costs for durations 0

and I, being based on data tabulated separately in the TSA Reports,
is presumed correct at those durations and should be matched by the
CAST model. That is,

I()de) = u[() qud'

and

it

[lS(l‘“ ull uS(ld) + [[l DS(I(” N

The probability of becoming impaired, ¢¢, is proportional to ,$¢. This
seems an appealing choice in the absence of conflicting reasoning.

These assumptions combine to imply g« = 0.0007077,.5¢. We can see

then that only two independent variables, &, and u, are needed to define
the CAST case. Since k, and 1 come from ,q" = k,(g" — u) + u, they
can be considered parameters measuring the strength of antiselective lap-
sation. For illustration, the data in Table 2 were derived by assuming £,

TABLE 2

DEVELOPMENT OF CAST MoODEL

Mo e Loss Ratio Using
Claim Cost = : X
Duration i (Col. 3 of Aggregate Cash Net Terminal Classical
! ol i dr Table 1) Claims L-oss Reserve Rcservgs and
«0.55 Ratio l"remlums
(for Fig. 3)
[2)] 2) [k} 4) 5 6 N R) [C))

0..... 1.000 0 0355 50.105 50,100 181 88,405 .500
| B 565| 35 .0370 52.305 38,706 .233 132,802 .499
2 ... 368 | 52 0386 54.560 34,263 .294 156,711 398
3. 2541 61 0403 56.925 31,821 365 168,518 469
4 ... 187 65 .0420 59.290 30,357 .435 173,065 .540
5 ... 148 | 66 .0437 61.765 29,524 .498 173,181 .600
6 ..... 1221 66 0456 64.460 29.136 .559 170,084 .657
7 ... 105 65 0476 67.265 28,924 614 164.706 704
8 ..... 90| 63 .0497 70.290 28,467 .672 157,430 753
9 ... 76| 61 .0520 73.535 28,017 738 148,388 810
10 ... 651 59 .0546 77.165 27,779 .809 137,783 871
11 . 541 57 0574 81.070 27,483 .894 125,674 947
12 .. 46| 54 0604 85.360 26,974 974 112,551 1.014
13 . 391 51 .0638 90.200 26,519 1.064 98,498 1.089
14 . M| 47 0676 95.535 25,699 1.145 84,018 1.148
15 . 28| 45 0717 101.310 25,631 1.268 68,497 1.257
16 . 23| 43 0762 107.635 25,617 1.401 52.02t 1.375
17 . 19| 40 .0809 114.290 25,030 1.531 35,164 1.487
I8 . 15| 38 .0859 121.440 24 895 1.696 17,609 1.638
19 . 137 35 0913 129.030 24258 1.824 0 1.739
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= 0, and ¥ = 0.1. No claim 1s made that these values are “‘correct™
values. Only future investigations into the relationship of &, and « to
particular policies will lead to such knowledge. However, if we have
chosen k. sufficiently large, it seems a reasonable assumption that there
will be no voluntary lapsation from [/, which is equivalent to assuming £,
= 0, or g\" = u for all . Future experience with the CAST model may
allow this simplification in all models, once a feel for the size of 4, is
developed.

The resulting ratios of expected claims to expected gross premiums,
here called “*cash loss ratios,” are shown in Figure 1. The resulting gross
premium (again assuming a S0 percent loss ratio and i = 0) is $277.01,
which is 131 percent of the premium developed in the classical model.

A number of things can be observed from this graph. First, the slope
of the CAST curve is steeper than that of the classical curve. for durations
beyond r = 2, indicating that higher reserves probably would be necessary.

The expected loss ratios for the CAST model are significantly lower
than the classical loss ratios at early durations. If the CAST model is in
fact a truer representation of reality, then using the classical model as the
basis for “*actual to expected’” analysis will allow disturbingly high claims
to pass unnoticed and uncorrected.

1N
\ -
1.6
- CAST

Classical

Losy Rithie

0 1 M 3 1 N 3 h L3 9 i 1" IN IR 4 s 16 [ 1% 19

Puration ¢

Fi6. 1.—Expected cash loss ratios (CAST paramcters &, = S. ¢ = 0.10, &, = 0)
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Figure 2 compares the reserve levels under the two models. To examine
the effect classical reserves would have on cash loss ratios under the two
models, classical *‘increases in reserves’ were included in the calculation
of the two sets of cash loss ratios for each duration. Note that, by defi-
nition, the classical case is level at the anticipated loss ratio of 50 percent.
The CAST curve in Figure 3 represents the actual experience of insurers
(without interest) living in a CAST world but using classical reserves and
premiums.

The ratio of classical to CAST loss ratios, which we will call R, is
developed as follows:

LSESL = R = (l,,)SE;{) . u[n uSL‘h + l[II iSL"“
FgasT " 210.907,) 277.01 1,

_ 27701 1S
T 21090 |1, S+ [, S

This ratio, and the corresponding ratio of cumulative loss ratios. in
columns 6 and 7 of Table 3, are quite interesting. Column 7 shows that
the ratio of the “*‘cumulative loss ratios™ for the two models, as predicted
by their respective theories, converge to 1.00. A comparison of columns
6 and 7 shows that, while the cumulative loss ratios converge, **current’

Net Terminal Reserves tin Thousands of Dollars)

Duration 1

Fig. 2.—Net terminal reserves
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Fic. 3.—Incurred loss ratios using classical reserves and premiums
TABLE 3
Loss-RaTio COMPARISONS
CAST
Cumu- Cumu- Claims Cumu-
' i lative CHEAST tative 2= =% B ltive | &= 190
2) (4) Classical (8}
Premium

30 2) 3 14) 5) 1 (e} 8 [ (tn (n
Q.. 238 238 181 181 1.31 | 1.3 238 238 [ 1.00 | 1.00
b.. .307 .263 233 200 1,32 t.32 .306 .263 1.00 | 1.00
2 .. .489 310 294 220 ] 2010 1 1.41 .386 289 .79 .93
3. S10 337 365 239 1.40 | 1.41 479 314 .94 .93
4 .. 532 357 435 .258 1.22 | 1.38 ST 339 | L7 A
5. 554 371 498 277 11 L34 .654 364 118 98
6 .. 578 .384 559 295 1 1.03 | 1.30 734 387 | 1.27 1 1,01
7 .. .603 .396 614 312 98 | 1.27 .806 410 | 134 ] 104
8 .. 630 407 672 328 94 1 1.24 883 431 1.40 | 1.06
9 .. 659 417 738 .345 891 1.2 969 .453 1.47 | 1.09
10 . 692 427 .809 .361 86 | 1.18 1.063 474 1.54 1 11t
11 727 .436 894 377 81 L6 1.174 495 1.61 | 1.14
2. .765 .444 974 .393 79 113 1.279 S1e | 1.67 | 116
13 .. 809 453 1.064 408 76 4 L. 1.39¢ S36 | 173 1.18
14 . .857 461 1.145 423 75 1.09 1.504 856 1 175 1.21
5. 908 .469 1.268 .439 720 L7 1.665 577 1.83 1 1.23
16 . .965 .477 1.401 454 69 | 1.05 1.840 596 | 191 ] 1.28
17 . 1.025 .485 1.531 469 67 1 103 2.011 616 | 1.96 | 1,27
18 . 1.089 .493 1.696 485 641 1.2 2.228 637 ] 2.05 ) 1.33
19 . 1.157 500 1.824 500 63 { 1.00 2.396 657 | 2.07 § 1.31
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loss ratios diverge, at least while CAST deterioration is occurring. This
implies that, even if normal select-ultimate adjustments are made to ex-
perience by means of realistic classical reserves, expected CAST loss
ratios will increase with time, as shown in Figure 3. (This result follows
from the increasing proportion of [/, in I, by duration.) This conclusion
will likely be disquieting to actuaries responsible for monitoring individual
health experience for their companies.

Let us imagine such an actuary, who is experiencing loss ratios like
those in columns 8 and 9 of Table 3. If the CAST model is correct, these
would be the cash loss ratios resulting from the use of classical premiums.
Rather than comparing with columns 4 and 5, however, the classical
actuary would be watching columns 2 and 3, and probably would not
recognize a real problem until at least the + = 4 results were calculated.
Since the original lifetime anticipated loss ratio was 50 percent, he still
believes himself to be well off, especially since the cumulative loss ratio
is only 95 percent of expected at t+ = 4. By the time the rate increase is
developed, approved by state insurance departments, and fully imple-
mented, it would be at least 1 = 8. By that time, 74 percent of the premiums
under the form have already been collected, which means that a much
larger premium increase will be needed than would have been needed to
correct the problem at policy inception. In fact, even in the absence of
assumed additional lapsation, which would worsen the situation, a 50
percent future lifetime loss ratio starting at t+ = 8 would require a 114
percent premium increase under the CAST model.

At that point in the policy life, repeated large increases would be un-
avoidable, because increased lapsation and accelerated CAST effects
would occur in the wake of each increase. In other words, the policy
block would enter an assessment spiral.

If this coverage were one whose claims were subject to inflation, the
situation could be even more serious, because of (1) the added weighting
of larger claim costs in the later years’ experience, (2) the higher lapse
rate due to the necessarily higher premium increases, and (3) the fact that
most companies do not calculate reserves under realistic inflation as-
sumptions.

Section I will include an illustration of how the antiselective lapsation
following rate increases can be quantified.

1. A CASE STUDY

Appropriate experience data by duration have been made available to
me, for which I would like to thank the actuary involved. The data were
by calendar duration, necessitating some interpolation, which was done
graphically. The policy involved was a level premium hospital indemnity
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policy. Experience was also adjusted to reflect an anticipated lifetime loss
ratio of 50 percent, for ease of comparison.

Development of Classical Model

The development of a model for **expected™ values using the classical
description involved a number of assumptions and approximations. It was
then used to compare with actual results.

Lapse rates derived from the actual data (graduated, rounded, and
extrapolated) are shown in column 4 of Table 4. The classical model was
normalized to begin at + = 0 with 1,000 policies, each having an unlimited
hospital confinement period, no elimination period, $10 per day benefits,
and renewability to age 65.

By analysis of actual data, we found the average issue age to be 52.
Our model then assumed that all 1,000 policies were issued at age 52, half
to men, half to women. (Such a central-age assumption might be too
simplistic were we performing the analysis for the company's use.)

Claim costs by attained age were taken from the [974. Hospital Tuble
and are shown in column 6 of Table 4. Adjustments were made to claim
costs for: the unlimited benefit period (col. 7); the fact that the policy is
guaranteed issue (col. 8); and the preexisting condition exclusion of the
policy (col. 10). The cash loss ratios resulting from these assumptions are
shown in column 14.

The resulting net annual premium is $18.925 per $10 unit. In order to
test whether this premium is adequate, we shall make a comparison of
loss ratios. Before doing so, we must first determine what loss ratios we
will be comparing. Let us look at a few loss-ratio bases, beginning with
the simplest.

The most available loss ratios are simply the calendar-year aggregate
resuits on an incurred basis. If the number of units issued were the same
each year, those results would be as shown in Table 5. Incurred claims
here are simply paid claims (on a run-off basis) plus the increase in policy
reserves, where the reserve basis is that from Table 4, with i = (. The
figures in Table § indicate the need for a premium increase on the order
of 17 percent. A relatively small trend upward over time is seen in the
A/E ratios.

If the company had more resources, it might make a more detailed
analysis, perhaps using a seriatim or grouped in-force listing to calculate
expected cash claims for each calendar year. The results would be those
shown in Table 6. We can see from the table that the reserves used in
developing Table 5 obscured a bit of the premium inadequacy. The ag-
gregate results in Table 6 imply the need for a 25 percent increase.



TABLE 4

Crassical. MopeL oF CASE STuDY

. Expected

' N - Benefit Guaranteed . . (3= ' .
' fel+r 4 40 T | Tabular Claim | bssue | (6 x| SN ooy | Claims Suan Cash
@ Cost Adjustment | Adjustment Adjustment Expected b é‘:;;
) ) ) ) 5y {6) M (#) {9y (1) (SN [§ 34 [N (14)
....... s2 | 1.000 .25 1.000 13.145 1.060 1.100 15.327 .500 7.664 7,664 7.664 202
‘‘‘‘‘‘‘ 53 750 A5 1,750 13.630 1.061 1.100 15.907 1.103 17.545 13,163 20.827 464
...... 54 638 14 2,388 14.130 1.062 1.100 16.507 1.103 18.207 11,618 32,444 481
K hht 548 13 2,936 14.700 1.063 £.100 17.189 1.103 18.959 10.390 42,835 Sot
....... 56 477 12 3,413 15.295 1.064 1.100 17.901 1.103 19.745 9.416 52,251 522
....... 57 420 1 3,833 15.945 1.065 1.100 18.679 1.103 20.603 8.652 60,903 544
....... ht] 378 10 4.211 16.675 1.066 1.100 19.554 1.103 21.568 8,153 69,056 570
....... 59 344 .09 4,555 17.470 1.067 1.100 20.504 1.103 22.616 7.781 76,837 .598
....... 60 313 .09 4,868 18.320 [.068 1.100 21.523 1.103 23.740 7.431 84.268 627
....... 61 285 09 5.153 19.250 1.069 [.100 22.636 1.103 24 968 7.116 91,384 660
...... 62 259 09 5.412 20.220 1.070 1.100 23.799 1.103 26.250 6.799 98,183 .694
...... 63 236 .09 5.648 21.265 1.071 1.100 25.083 1.103 27.633 6.521 104,704 .730
...... 64 215 .09 L5,863 22.355 1.072 1.100 26.362 1.103 29.077 6.252 110,956 768
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Taking the level of sophistication of our analysis one step further, let
us assume now that the company has the capability to analyze its expe-
rience by policy duration. Cash figures would be used, in order to avoid
distortions from reserves. The results would be as shown in Table 7. The
aggregate result in Table 7 is almost the same as in the prior table. The
important difference is in the progression of A/E ratios. The progression
1.06, 1.28, 1.38 seems much steeper and more foreboding than the pro-
gression 1.20, 1.23, 1.26 from Table 6. The large volume of experience on
which this was based makes these figures quite credible.

TABLE 5

CALENDAR-YEAR INCURRED Loss RAT10S

Year Actual Expected A/E

O 589 500 1.18

.562 S00 1.12

Y 581 500 1.16

3o 601 500 1.20

Years (-3 ....... .585 500 1.17
TABLE 6

CALENDAR-YEAR Casd L0Oss RATIOS

Year Actual Expected AE
0 .o 291 202 1.44
o 376 314 1.20
2 .440 359 .23
I o .486 .385 1.26
Years 0~3 . ...... 428 .339 1.25
TABLE 7

Duration Casu Loss RaTios

Year Actual Expected AE
0 ... .291 202 .44
.490 .464 1.06
2 o 614 481 1.28
3o 690 501 1.38
Years 0~3 . ...... 486 .385 1.26
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Development of CAST Model

The increasing A/E ratios developed above in years 1, 2, and 3 are in
keeping with what would be expected if the CAST hypotheses were ac-
cepted.

The year 0 ratio of 1.44 in Table 7 results from a somewhat overzealous
choice by the author of the selection effect of a preexisting-condition
clause. Such an assumption could have been made as easily in the original
pricing assumptions. It does serve to point out a helpful aspect of CAST
theory, so it was left as it was. That aspect is that we need not rely on
the initial durations’ results in developing a particutar CAST modet. This
is advantageous, since many assumptions at the earliest durations tend
to be grossly approximate, while those at later durations often can be
defined more precisely as time goes on.

The actual experience at durations 0-3 was used to begin the devel-
opment of Table 8 The derivation of the CAST model proceeded as
follows:

1. .84 was found from (col. 5), + f. Then 5" for t = 1-12 was
derived assuming that S\ is always proportional to column 9 of Table
4.

2. After choosing k, = 5, [, and /, (for r = |, 2, 3) can be found by
solving the two simultaneous equations ([, + 5/,) .S = column 5 (from
Table 8), and /|, + [/, = |, (from Table 4).

3. .g\" was found by using the following:

G4 = kg — u) + u  (withk, =0, u = 0.09)
and

iqlr“ i11 + uqsh a[' = lr - Ir+l -

4. gv was found (for 1 = 0, 1, 2) by solving the following equation for
x to find J.: S, — x) + S¥x = (col. 5),, and then solving

all'—l(l - uqy{-)l - q;“,|) = zJ[I .

This, in turn, under the assumption that g+ ts proportional to S5, yields
g¥ = 0.00241,5. The constant was derived from the 1+ = 2 case, since
that was the latest duration available.



TABLE 8

CAST Mober oF Case STUDY

L . - Actual Loss Projected Projected Loss Actual Projected W 8

! oy i oS¢ Actual Claims Ratio Claims Raticr 4 Yy adt %, 1Sy +(7y

() (2 (3) 4y 5) (&) N (&) 9 (Lo (n a
0 ....... 1,000 0 11.014 11,014 291 o B U T 250 11,014
) I 638 112 11.431 13910 490 L) 080 | L. 160 24,924
2 485 153 11.862 14,827 b4 o 029 1 oL 187 39,751
3o 395 153 12.352 {4,312 690 | oo e .030 .14S 54.063
4 o 326 151 12864 | ... ... ..l 13,906 J70 1 ol .031 133 67,969
S o 272 148 13423 | ..o 13,584 855 | L. 032 105 81,553
6 ....... 23§ 143 14.052 | ... 13.349 933 L L 034 096 94,902
7 oo 206 138 14.735 | ... 0 ool 13,203 1014 | ... 036 090 108,105
8 ... 180 133 15467 | ... ool 13,070 1103 0 o 037 090 121,175
L 157 128 16.267 | ... 12,965 1202 ..ol 039 090 134,140
0 ...... 137 122 17103 | oo 12,776 1303 (..., 041 {090 146,591
| 1 I 119 117 18.004 | .. .. .....] .. 12,675 1419 | ... 043 090 159.591
12 ... 103 112 18944 | ... L 12,560 1.543 4 oL 046 .090 172,151
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5. Results fort = 4.5, ..., 12 follow directly, using ./, /. .S. g,
and g%

The CAST model derived in this way, including actual experience for
the first four durations, indicates that the original net premium should
have been $29.36, or 55 percent larger than the classical premium. This
is in contrast with the largest premium increase derived under the classical
model, 26 percent.

We now turn to predicting the effects of a rate increase. Unfortunately,
the very act of increasing premiums causes a change in the underlying
model, because of the one-time increase in lapsation caused by the in-
crease. This lapsation can logically be considered antiselective, thereby
producing poorer future experience.

In our case study, we will assume that a 55 percent premium increase
will be implemented at 1 = 5, and that the added lapsation is just enough
to offset the potential added premium revenues, a relationship that has
been observed frequently by some insurers. Thus the premium revenues
are equal to approximately $7,950 for r = §, either with or without the
increase. Note that because of our choice of &, = 0. all extra lapsation
will occur from /.. Table 9 shows the results of this projection.

As expected, the projected cash-loss ratios are substantially higher than
thosc that would result without an added lapsation assumption. The dif-
ference is derived in Table 9 and illustrated in Figure 4.

When claims and premium revenues are projected with the added lap-

TABLE Y

CAST MoDEL WITH 55 PERCENT PREMIUM INCREASE AT+ = 5

T Projected Cash {Col. 8
1 o i I ! E:J:‘;: 1.0ss of Table 8)
Ratio =1.585
(n (2) 3) 4) 5 (6 ) &)
0....... 1,000 0 1,000 250 ) o e
| I 638 112 750 60 ) o ] e
2. 485 153 638 AS57 ] e e
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5. 123 148 271 105 11,584 729 552
6 ....... 106 138 244 .09 11185 781 .602
7.0 93 127 220 .09 10,727 .831 654
8 ....... 81 17 198 .09 10,301 887 712
9 ... 1! 107 178 09 9.858 944 778
10...... 62 98 160 .09 9,441 1.006 841
n...... 54 90 144 .09 9.074 1.074 915
12 ...... 47 83 130 .09 8,752 1.148 995
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sation assumption, the resulting lifetime loss-ratio projection will be dif-
ferent from the 50 percent loss ratio at which the rate increase was tar-
geted. There are three factors causing this difference:

1. The added lapsation will result in a higher cost per remaining policy.
2. Extra lapsation releases extra reserves.
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3. Existing reserves per policy must be strengthened, to recognize the higher net
premium and expected claims. Results will be affected by whether that strength-
ening is made immediately (i.e., from surplus) or leveled over the future lifetime
of the policies in question.

In our case study. if reserves are strengthened from surplus at 1 = 5,
the resulting net premium is equal to the ratio of the sum of claims for
all years to the sum of /, for all years, or $30.03. This is 159 percent of
the classical net premium, indicating a needed increase of 59 percent.

If we philosophize that the company should pick up the cost of added
lapsation, the net premium that results is the aforementioned $29.36, a
55 percent increase. This quantifies the added annual net cost due to
added lapsation at $0.67, or 3.5 percent of the original net premium.

The inclusion of interest in the foregoing calculations can be accom-
plished with no more trouble than in the classical case. Financial analysis
using the CAST model is also no different. The only potential difficulty
lies in the large number of calculations resulting from extention of the
select period. Today’s widespread availability of computers and powerful
calculators makes such concerns seem minor.

IV. CONCLUSIONS

It is hoped that the procedures outlined in this paper can be used to
help explain and quantify the reasons for the loss-ratio deterioration ex-
perienced by many companies. The appropriate values of CAST param-
eters in various circumstances, and the resulting behavior of the model,
probably will be defined only after they have been derived in a large
number of cases.

It is hoped that the discussants of this paper will provide an indication
of their success (or lack of it) in applying the CAST model to other “*case
studies.”” Perhaps there can also be some progress toward understanding
the range of variation of the CAST parameters.

On the other hand, we now know that the currently used model is
demonstrating significant flaws. It would seem absurd, in the author’s
opinion, to continue to ignore CAST durational effects in our calculations
of realistic operating resuits, or of rate recalculations, in light of that
knowledge.

I would like to thank sincerely my colleagues who were kind enough
to offer suggestions on earlier drafts of this paper. Their comments and
critiques were invaluable.






DISCUSSION OF PRECEDING PAPER

CLAUDE Y. PAQUIN!

This paper is one which the thoughtful actuary will want to read many
times. It poses a most intriguing theory, which tends to grow on the reader
as its substance gradually sinks in. One comes to the realization that the
actuarial profession is indeed imaginative, and that health actuaries, faced
with an admittedly complex task, take a back seat to no one in the profes-
sion in being innovative and talented.

In making that observation, I shall restate my personal conviction that,
to the properly trained actuary, life insurance is but a simple case of health
insurance in which the benefit is fixed and there can be only one claim.
The modern actuary’s education should thus concentrate on the mathe-
matical principles underlying health insurance. Of course, Mr. Bluhm was
correct in alluding to life insurance as the theoretical precursor to health
insurance and the source of our classic approach to the development of
actuarially significant figures such as premiums and reserves.

Every tribe seems to have its own gods, and the health actuaries’ tribe
seems to have adopted the loss ratio as the object of its devotion. The
life actuaries never did, nor did the pension actuaries. Actual-to-expected
ratios have traditionally been used by most actuaries, but never with the
reverence that health practitioners have bestowed upon their loss-ratio
god, who is enshrined in tradition and in the process of acquiring ever
growing official regulatory recognition.

1 have no quarrel with the theories developed by Mr. Bluhm, up to a
point. In fact, I am favorably impressed by the development of his cu-
mulative antiselection theory (CAST). I tend to part company with him
when, using the same basic claim costs, he can weave a theory that
transforms a classical net annual premium of $105.45 into a CAST net
annual premium of $138.50. If the claim costs published in the Transac-
tions are valid for the classical premium calculation, why do they stop
being valid in the CAST calculation? Probably because, in his effort to
make his point, the author selected assumptions that were not completely
consistent (namely and principally, here, the rather arbitrary assumption
that unhealthy people cost an insurer five times as much as the healthy
ones).

The ultimate conclusions one might reach from studying this paper are
that (1) claim cost statistics such as are derived for published actuarial

233




234 CUMULATIVE ANTISELECTION THEORY

reports are not truly valid and directly useful for the calculation of pre-
miums or reserves, and (2) the classical actuarial theory for the devel-
opment of premiums and reserves (at least as seen prospectively) is
inadequate. While that is disturbing, one must remember that people were
also disturbed when Columbus first told them that the earth was not flat.

There are practical consequences to be perceived from the presentation
of the CAST theory. One must remember that the regulators still favor
the use of loss ratios, and their conversion to CAST theory is bound to
be slow and difficult. The CAST theory is also complex enough to be
subject to subtle abuse in the development of premiums, with anticon-
sumer consequences. The rational regulator may well conclude (with am-
ple justification) that a health insurance form of yearly renewable term is
preferable to a system that seeks to anticipate speculatively high claim
levels too far in advance. For consumers who prefer a level pattern of
premium payment, a health form of universal life, with a nonforfeitable
interest-bearing side fund, might be developed. If this happens, life in-
surance will again find itself in the role of precursor.

CHARLES HABECK!

Mr. Bluhm is to be congratulated for taking up, in his most timely paper,
an aspect of the pricing and repricing of individual health insurance that
has very often proved difficult for actuaries to deal with. Although the
paper touches on, but does not attempt to resolve, certain other contro-
versial questions in this area, these become less important and somewhat
peripheral to its main purpose, which is to present a conceptual framework
that can be used for more meaningful analysis of morbidity data.

My discussion consists of three parts: first, a brief restatement of the
two most important concepts brought out in the paper; second, a series
of comments and questions relating to specific points in the text; and
third, some remarks on the current adjustments I am using to reflect
different selection patterns as they vary by benefit and underwriting rules.

Two main points emerge from the paper: (1) writers of individual health
insurance should develop the systems capacity to study loss experience
by duration, and (2) these insurers also should consider the need for
advance funding of benefit payments, even for plans using attained-age
rating structures.

A number of insurance departments, including New York’s, are re-
quiring loss-ratio prajections by policy year to be included at the time of
premium rate filing. Follow-up comparisons must be made from time to
time of actual to expected experience results, also recognizing duration,
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in order to confirm original assumptions. This same process applies when
requests for premium increases are filed. Unfortunately, this treatment is
not yet widely required. Thus, some years may elapse before enough data
by duration can be gathered and analyzed so that it will be possible for
the actuary to develop a credible pattern of extended select adjustment
factors. Until then, premium calculations and projections will continue
to incorporate intuitive and hypothetical patterns, as they do at the present
time.

As an alternative to durational analysis, the marketing strategy involv-
ing sequential product development has achieved almost the same pur-
pose. This approach is one that requires frequent product revision; product
life may be limited to only two or three years. The closed blocks of
business that result then can be monitored and managed more effectively.

A viable procedure, the advance funding of future benefit payments,
either through a policy reserve or through more conservative claim re-
serves or contingency reserves, appears to have fallen into disfavor. This
may be seen as just another reflection of the pay-as-you-go methods that
have become the norm throughout the economy. Thus, the introduction
of a policy reserve element into the models is less typical than it may
appear from the stance of the paper. This inconsistency is especially
noticeable when the concept of reserve strengthening comes into the
picture, since the contracts that currently dominate the marketplace and
that are most affected by inflation are not carrying any policy reserves.

Whether the process is called ‘‘reserve strengthening’ or ‘‘premium
stabilization’’ through some earmarked fund, it appears that the under-
lying and possibly forlorn hope of the insurance departments that have
attempted to deal with this issue is to reduce, eliminate, or at least contain
the need for premium increases. This hope is not contrary to the desires
of insurers, but it does run counter to the realities of the marketplace and
of the current economy.

In this connection, there is some evidence that even with attained-age
rating, a select-period policy reserve can be developed, as it should be,
based on what we read in Mr. Bluhm’s paper, both to stabilize loss results
and to help demonstrate that minimum loss ratios have been met. By this
means, the illusion created by deceptively low early loss ratios can be
dispelled. Up to now, however, such a reserving approach has not been
used very much, or at least has not been reported on.

Although a number of other salient points come out of this paper, 1
consider these the two most important.

In the next part of my discussion comes a series of comments and
questions, following generally the order of their appearance in the paper.




236 CUMULATIVE ANTISELECTION THEORY

1. The author may overstate the case when he refers to high loss ratios at later
policy durations as indicative of ‘‘irreversible decay.”’ High loss ratios do not
become a cause for alarm unless they are unexpected and thus unprovided for.
Premium calculations may show that, after eight to ten years, loss ratios can be
expected to be quite high on a statutory reserve basis, but that gross premiums,
over the period for which they are projected to be adequate, need not necessarily
be increased. Although premiums may be set to accommodate increasing claim
costs due to aging and cumulative antiselection through lapsing, there is a limit
to the amount of inflation in costs that can be anticipated.

2. Reference is made to ‘‘durational antiselection reserves needed to stabilize
loss ratios.”” One wonders what status would be assigned to such reserves for
various accounting and tax purposes? Would a rate-increase filing based on a
CAST projection be accepted by regulatory officials as a meaningful demonstra-
tion?

3. Loss-ratio decay is attributed to two ‘‘neglected’’ characteristics of the busi-
ness: policyholder anticipation of a claim, and high voluntary lapse rates, espe-
cially among the healthy. Some observers would challenge these assumptions.
Insureds with pending claims are not likely to lapse, of course, although some
dispute arises even with this view. But reasons for lapse also include external
influences such as agent or company actions, or a combination of them, such as
replacements at the time of large rate increases. Still, as a thesis to explain these
different lapsing patterns, policyholder awareness is certainly valid.

4. The partition of the in-force into healthy and impaired lives may create some
practical problems. So also does the choice of values for the key constants. The
author classifies as ““impaired’” any insured who is aware, in effect, of the difficulty
he or she would have in obtaining other coverage, which is to say that they expect
to incur a claim. Thus, they persist. Putting aside the arbitrary nature of the
constants k, and &, and the choice of values for «, the model that results from
these assumptions appears to be a vahid one for the demonstration. It is interesting
to note that the case study in Section 11l derives a much higher constant for use
in obtaining ¢* than the model does (0.00241 as compared with 0.0007077), al-
though both are related to the same type of benefit. Perhaps Mr. Bluhm has some
additional thoughts on this relationship.

5. The term ‘‘classical’’ is applied to selection adjustments such as those found
in the intercompany reports. The distinction seems to be that the CAST adjustment
factors extend these durational adjustments throughout the policy life. instead of
for just three years. Although it must be granted that claim costs are an increasing
function of duration, it also must be realized that there is a practical limit, due
either to antiselection or to secular trend, as noted above, on how far this can be
recognized for pricing purposes.

6. 1 would be interested in knowing what causes of lapsation are independent
of the individual's health, assuming that renewability is guaranteed. Inability to
pay the premiums comes to mind. Replacement seems to depend on health status,
however.

7. Section II of the paper develops the hypothetical models in a straightforward
manner, one for each of the two cases. It is in this section that the importance of
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the policy reserve basis becomes apparent. Wide latitude is afforded insurers in
the amount of this reserve for statutory reporting. But to some extent, even with
this range of values, the insurer gets boxed in by regulations. This occurs because
the same basis that was assumed in the original gross premium calculations must
be used in reporting results to show compliance with minimum loss ratio require-
ments. It would appear extremely difficult for the actuary to restate results using
a CAST projection and CAST policy reserve factors somewhere downstream. On
the other hand, if actual-to-expected ‘‘cash’’ results are the test, the choice of
the reserve basis becomes less important. It has been my experience that regu-
fators tend to resist approvals on any basis that does not present absolute dollar
results. They want to see how the ledger (or ‘‘cash’’) elements of the loss ratio
have been adjusted to arrive at earned/incurred results.

8. Near the end of Section 11 the author describes quite accurately the conse-
quences that occur when the actuary is taken unawares by cumulative antiselec-
tion. The influx of new business may delay his or her point of realization even
further. The long time frame estimated for getting rate increases is discouraging,
but realistic, and should be an encouragement to alertness and prompt action. In
contrast, the expectation of a future loss ratio of 50 percent after reaching t = 8
is not too realistic for a closed block of business. Nor is it practical to seek an
increase of the magnitude suggested. The preferred response is to minimize losses
by the proper choice of the premium increase (which means lower here). We may
now be moving from science to art, although some insurers have been able to
determine the effect on lapses and morbidity of premium increases by size of the
increase.

9. In Section III the three tables showing early loss-ratio experience present a
variety of reporting results, produced from a single block of data. As noted above,
for statutory reporting purposes, it may be well to array the various ingredients
of the loss ratio for regulatory perusal. Thus, any ‘‘distortions from reserves’
can be seen more easily, and ratios of actual to expected using both statutory and
CAST reserve changes can be developed. For management purposes, I would also
like to see the Table 7 resuits further subdivided by calendar year of exposure.
This breakdown would reveal trends in utilization for hospital income benefits,
along with inflationary trends if the contract provided broad major medical ben-
efits. The inclusion of policy reserve increases, if any, would clarify the developing
trends and reduce the possibility of faulty interpretation, assuming that the analyst
understood the implications of his choice of reserve bases.

10. Mr. Bluhm correctly states certain consequences of the S5 percent rate
increase. I agree with the assertion that even with the increase, the resulting
premium income will stay about the same as it would have been without the
increase. There will be higher costs per policy still in force, and reserves will be
released, to help confuse the picture. I do not agree that reserves must be strength-
ened. Although this question deserves a separate paper, and a lengthy one, it may
be sufficient to consider the main alternatives here, including (@) strengthening
from date of issue out of surplus; (b) incremental strengthening out of future
premiums; and (¢) no strengthening at all.

The chief advantage of not strengthening is a negative one: it avoids a lot of
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questions, especially those relating to possible manipulation and to federal income
tax consequences. On the conceptual side, freezing the valuation basis can be
rationalized by considering the benefits as issue-age-rated for the healthy active
life component and as attained-age-rated for the impaired life segment. The ad-
ditional premiums to cover excess losses for the persisting impaired lives may be
projected over relatively short-term periods, say two years at a time, rather than
over the remaining life of the policies in force. A subsequent increase, two years
from now, will provide for the next term period, and so on. This line of reasoning
applies to premium increases necessitated by inflation as well as those due to
cumulative antiselection.

Reserve strengthening, as noted at the outset, has no meaning for attained-age-
rated major medical policies. Earmarked surplus funds may be the way to handle
excess losses on these policies. Note that nonstrengthening and the use of short
projection periods for revised premiums will produce lower premium increases,
making this method advantageous to the policyholders as well as to the insurer,
who is trying to maximize persistency.

It is not likely that a practical method of analysis can be derived from
Mr. Bluhm’s paper, although he suggested that the approach illustrated
in the case study could be applied to other experiences. To some extent,
however, I think that the principles emphasized in his paper already are
being recognized, at least on a piecemeal basis to meet specific needs.
For instance, analysis may be done in the aggregate, treating all of the
in-force as ‘‘impairment-aware’” after a certain duration. The reality of
actual practice does not detract from the impact of the basic demonstra-
tions contained in the paper. And these comprise its chief value to the
health actuary.

In the final part of this discussion, I would like to present the durational
selection factors that I have been using for a number of years as the
starting point for gross premium calculations, They have been confirmed
or modified from time to time for various applications. These adjustment
factors have not been used in projections for premium revisions, as a rule,
although they are significant for valuations and experience studies.

Table 1 of this discussion shows a set of these selection factors, by
benefit type. One can see that the ‘‘average’’ assumed claim cost level is
reached in the fourth policy year. The selection effect reverses after that,
and allowance is made for the cumulative antiselection we are talking
about. Variations occur by type of benefit: the steepest progression relates
to factors used in pricing major medical benefits; the flattest is for basic
hospital plans. Flatter patterns may be produced by omitting the lowest
or highest factors, or both of them, depending on the marketing and
underwriting circumstances.

We have observed a few other patterns for these adjustments. In some
instances a U-shaped curve results. In the first policy year the adjustment
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TABLE 1

DURATIONAL ADJUSTMENTS TO CLAIM COSTS

POLICY YEARS
BENEFIT TYPE .
1 2 3 4 s 6 Z:l':
Basic hospital ............. | 0.80 0.90 0.95 1.00 1.05 1.10 1.10
Major medical.............. 0.65 0.80 0.90 1.00 1.10 1.20 1.30
Disability income . .......... 0.70 0.80 0.90 1.10 .10 1.15 1.20

factor may have to be as high as 1.30 to reproduce actual claims, then
may drop back to 1.00 or close to it, rising finally to an ultimate that may
still be lower than the high first-year factor. Examples of this U-shape
may be found where disability benefits involve a short elimination period
(e.g., seven days), or in franchise plans with high early lapses and then
stable persistency. Once again the link between persistency and cumu-
lative adverse selection seems to be revealed.

Elsewhere the effect of duration appears to be minimal. Accident ben-
efits might show such a pattern. But other examples could include mort-
gage disability plans, where persistency is relatively uniform, and certain
direct-marketed basic hospital benefits, where no agent is involved. For
these situations a fairly flat scale may be appropriate.

The selection pattern for a cancer insurance product may start low,
climb steeply, and then stay on a '‘plateau’’ or move up slowly. Part of
the adverse selection may occur at time of issue if there is awareness of
a family history of cancer. A study of 1977 claims paid, by year of issue,
as contained in testimony to the House Select Committee on Aging by a
large writer of cancer insurance, compares loss ratios by year of issue
for about twenty vears exposed. The loss-ratio sequence for the most
recent five years was as follows: 11.8 percent (1977 issues), 33.7 percent
(1976), 44.2 percent (1975), 47.5 percent (1947), and 52.5 percent (1973).
The ratios continued to climb into the 70-80 percent range, moving toward
100 percent for issues of 1958 and 1959.' The aggregate loss ratio for 1977
for this company was 43.3 percent, giving no apparent cause for alarm.

Another distinct pattern can be expected for the medicare supplement
type of coverage. Much of this business is sold with minimal underwriting
{meaning that the person is not confined in a hospital or nursing home at
time of issue) or no underwriting at all, with a typical wait on preexisting
conditions of six months. I have used a pattern that simply shifts a portion

L **Abuses in the Sale of Health Insurance to the Elderly,” a report published by the
House Select Committee on Aging, dated November 28, 1978, Comm. Pub. 95-165, SN 052-
070-04874-3. Results are shown in the chart on page 156 of the report.
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of average first-year costs into the second year, with no further adjustment
by duration; the sequence becomes 0.90, 1.10, and 1.00 thereafter. An
additional flat loading may be made for guaranteed issue. The problem of
antiselect lapsation may be less pronounced here than in the under-age-
65 markets, especially since current regulatory scrutiny has tended to
control the replacement activities of agents.

The effects of inflation should not be overlooked in making projections,
but, when combined with the other adjustments, the resulting rate in-
creases will speed up the deterioration through antiselect lapsation. Astute
management may minimize adverse results by capping the required pre-
mium increases. For instance, it may not take a very refined projection
to demonstrate the need for a 55 percent rate increase, if done on a best-
case basis. But company standards may supersede theoretical consider-
ations and dictate a limit on the increase so derived. One company may
find that the effect on lapses is neutralized, or at least minimized, if
increases in premiums are kept in the 20-30 percent range. Others may
find a higher optimal increase for their markets, perhaps as high as 40
percent, which will maximize persistency and minimize future losses.

Once again the exigencies of the marketplace may obviate the need for
the complex testing now established in the model guidelines. One contin-
ues to hope that loss-ratio tests and guidelines will remain just that, so
as not to discourage or drive out marketers of individual health insurance.
In retrospect, and notwithstanding my earlier conclusion, the concepts,
if not the methods themselves, involved with the theory of cumulative
antiselection may fit in quite well with the practical aspects of rating and
rerating these products.

HOWARD 1. BOLNICK:

Mr. Bluhmi is to be congratulated for adding to the literature a discussion
of the problems caused by individuals who choose to remain in or with-
draw from a pool of individual health insurance risks. While other actu-
aries may be able to build on Mr. Bluhm’s work and improve his
mathematical model, the valuable demonstration of the effects of mor-
bidity antiselection cannot be overlooked.

My experience with cumulative antiselection theory (CAST) has been
concentrated in small-group health insurance pools (groups with from one
to, roughly, twenty-five employees). There is no question in my mind that
the CAST phenomenon exists and that it has a very significant effect on
the claim experience of small-group pools. As the average duration from
issue for small groups within a pool increases, incurred claims tend to
grow faster than expected because of increases in medical care costs.
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This occurs for two reasons. First, any initial underwriting selection is
dissipated relatively quickly. Second, turnover in participating groups,
which ranges as high as 25-35 percent per year, tends to strip better groups
from the pool. This leaves the remaining longer duration groups with a
disproportionate share of the worst risks. Both of these phenomena are
embodied in cumulative antiselection theory.

Given these characteristics, as the pool grows and newly issued busi-
ness becomes a smaller and smaller portion of the total, an insurer that
does not effectively address the CAST issue will soon be faced with the
need for rate increases that exceed the increase in medical care costs.
Higher than normal rate increases cause an increased flow of the better
groups from the pool to newer, lower-cost programs. This, in turn, causes
further large rate increases due to accelerating CAST deterioration in claim
experience. This ‘‘assessment spiral’’> has been the cause of many well-
publicized problems with small-group programs. Once an assessment spi-
ral begins, its ultimate consequence is the financial failure of the pool and
the ensuing loss of coverage for all participating groups. The fact that
there is only a limited number of smail-group programs that have been in
existence for five or more years is testimony to insurers’ traditional lack
of success in addressing the CAST probiem.

While the CAST problem is the same for both individual and small-
group products, the solution differs. Small-group products are written
using cancelable policy forms with fully flexible attained-age rating sched-
ules. As claim experience begins to deteriorate, rating actions taken against
the entire pool merely result in the assessment spiral described above.
And additional reserves funded by higher premiums only hasten the day
of reckoning by making the product less attractive and hindering healthy
growth. Avoidance of the problems caused by using rates or reserves to
solve the CAST problem requires, in my opinion, instituting a program
of nonstandard renewal actions on selected groups.

Only through culling the worst groups from the pool can the CAST
problem be contained. This culling process is aided by the fact that within
a small-group pool a small portion of the groups causes a very large portion
of the claims. For example, it is not unusual to find that 15-20 percent of
the groups within a pool have had 35-45 percent of its claims. Thus, by
taking nonstandard renewal actions on a small portion of all groups, the
health of the pool can be maintained for the majority of its participants.

The design of a renewal program is quite difficult. Balance must be
maintained between the need to cull carefully selected groups from the
pool and the need to protect participants from arbitrary and capricious
action by the insurer. The method used to choose groups to be culled
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must recognize the limitations inherent in using past claim history as a
predictor of future experience. These problems can be overcome, but
only with careful planning. The reward for undertaking this exercise is a
small-group program that can provide stable, competitive insurance to
the majority of its participants.

There is one potentially serious problem, however, that could be caused
by insurers managing their small-group pools as suggested above. As pool
management becomes widespread, there is a risk that insurers will create
a class of substandard small groups that are unable to obtain health in-
surance coverage in the private market. One example of a solution to this
potential problem is the heaith insurance risk-sharing plan run by the state
of Wisconsin. This plan is a state-run substandard pool for people unable
to obtain adequate health insurance coverage in the private market. It is
important not to overlook the issue of excluding some groups from the
private market. To do so will ultimately cause undue pressure on insurers
not to deal with the CAST problem in an effective manner.

FRANCIS T. O'GRADY AND VINCENT DOOLEY:*

In the development of his cumulative antiselection theory, Mr. Bluhm
discusses the additional lapses resulting from premium increases and the
apparent antiselection process that occurs in connection with these lapses.

This discussion presents the results of a study of the persistency of
individual medical expense policy forms that were subject to premium
rate increases over the past few years. The study covered three policy
editions. One had over $15 million of yearly premium in-force and was
subject to a 20 percent rate increase. The second had over $7 million of
yearly premium in-force and was subject to a rate increase of approxi-
mately 40 percent. The third had about $3.5 million of yearly premium
in-force and was subject to a rate increase of approximately 50 percent.
The persistency of the policies that had been subject to a rate increase
was tracked on an ongoing basis, so that we took account not only of the
additional lapses that occurred in the month of the policy anniversary in
which the rate increase was made effective, but also of the lapses occurring
during several months following the policy anniversary.

The results of that study, which are given here, are responsive to the
following questions that relate to the subject of Mr. Bluhm’s paper:

1. Does an increase in premium rates cause an increase in lapse rate?
2. If there is an increase in lapse rate, will the magnitude of the increase be a
function of the size of the percentage increase in premium rates?

* Mr. Dooley. not a member of the Society. is a programmer at the Metropolitan Life.
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3. Will the in-force that persists after the premium rate increase consist of lives
who are in worse health, on the average, than all the lives that were in force
prior to the premium rate increase?

The percentage increase in lapse rates is given in Table 1 of this dis-
cussion. This table demonstrates that the not-unexpected answer to ques-
tion 1 above is that an increase in premium rates does increase lapse rates.

The results also show that, in response to question 2 above, the larger
the premium rate increase, the greater the increase in lapse rates. They
also show that this relationship is somewhat linear in nature.

The relative health of the lives who lapse as opposed to that of those
who persist is a difficult quantity to measure. The decision not to renew
a policy, whether or not a rate increase is being made, can involve con-
siderations (e.g., that the coverage is no longer needed because the insured
has group coverage) other than the individual’s health status.

We attempted to estimate the antiselection that might be involved in
the decision to lapse or renew at the time of a rate increase by studying
several samples of policies affected by rate-increase actions. The study
covered both those who accepted the rate increase and those who lapsed.
For both groups the claim history since issue was obtained for each policy.

One sample involved about 750 policies on a policy edition that is still
being issued and on which there had been one prior rate increase at a
modest level. Our analysis shows that 56 percent of the policies that lapsed
had had claims, while almost 75 percent of ‘those that persisted had had
claims. A comparison of the amount of claims paid showed that the av-
erage total payment was almost 50 percent higher on the persisting policies
than on the lapsed policies.

A second sample involved about 600 policies on a policy edition that
is a closed block of business and has been subject to several prior rate
increases; at least one of the increases could be considered to be large.
The analysis showed that slightly more than 80 percent of the policies,
both of those that had persisted and of those that had lapsed, had a claim

TABLE 1

PERCENTAGE INCREASE IN LAPSE RATES

Policy Approximate Pcrcenu}ge Percentage Increase in
Rate Increase for Policy
Form Lapse Rate
Form
Y S 20% 26%
B.......... 40 55
C.... 50 73
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history. The average claim payment was, however, about 20 percent higher
on the persisting policies than on the lapsed policies.

To the extent that a claim history can be considered as a valid basis for
distinguishing ‘‘impaired’’ from ‘‘healthy’” lives and thus can be used to
measure the antiselection experienced on rate increases, the above anai-
ysis would indicate that there is antiselection at the time of rate increase.
The study indicates that the degree of antiselection will likely vary with
the conditions involved in each particular rate increase. These conditions
would include the following:

1. The level of rate increase.

2. The history of prior increases, as to both frequency and magnitude.

3. The availability of replacement coverage with comparable benefits of compa-
rable cost.

4. The ability of the individual (and his dependents) to meet the underwriting
standards of a new carrier.

It is hoped that the study reported in this discussion will give health
insurance actuaries some guidance in establishing the parameters in the
CAST model so that they can make use of it in their own pricing studies.

{AUTHOR’S REVIEW OF DISCUSSION)
WILLIAM F. BLUHM:

Mr. Paquin’s reference to the ‘‘loss-ratio god’’ brings to the fore a
controversy between regulators and insurers that existed before I entered
this field, and likely will exist long after both Mr. Paquin and 1 have left
it. My personal opinion is that properly formulated loss ratios, using a
CAST model, serve a valuable purpose as a ‘‘common ground” where
actuaries can apply their expertise to arrive at numbers that can be relied
upon by nonactuaries. The historical problem encountered by actuaries
is that the loss ratios most generally used have not been sophisticated
enough to be used without sophisticated caveats. Since users have some-
times paid scant attention to those caveats, confusion and erroneous con-
clusions have resulted.

The paper by John B. Cumming entitled ‘‘Regulatory Monitoring of
Individual Health Insurance Policy Experience’ (TSA, XXXIV, 617) in-
vestigates the problem of loss ratios in greater depth. I will postpone any
further defense of loss ratios here, in favor of a discussion of that paper.

Mr. Paquin raises the interesting question of how my theory can start
with the same claim costs as the classical theory yet end up with a net
annual premium that is 131 percent of the classical net annual premium.
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An earlier version of this paper assumed equal net premiums for the
Section II development of hypothetical models. That is, one of the original
constraints used was that aggregate claims in both cases must be equal.
The result was, however, that the CAST parameters were limited in effect
and duration by the overall claim cost limit. Since this contradicted my
qualitative observations on the CAST effect, 1 spent quite some time
thinking about where the model diverged from reality.

1 began to think of the CAST and classical models as stationary pop-
ulation models, each with equal exposure at each duration. Then I realized
that the committees developing the tables used claim cost, which generally
did not differentiate exposures beyond the third year. The companies
submitting data to the committees have probably (and I have not confirmed
this) tended to ignore discontinued forms and lines of business, concen-
trating on current or recent products. Under the classical theory this was
perfectly all right, since claim costs at duration 20, for example, would
equal those at duration 3, so no distortion would result. CAST theory
implies, however, that this situation results in understated claim costs, as
those later durations that have been deleted become important.

On the basis of this reasoning, it seemed to me to be more reasonable
to assume that the tabular claim costs would be correct in the first two
years, and begin to diverge from reality thereafter.

1 think it is important to point out that yearly renewable term insurance
will not eliminate the need for reserves, despite current practice. The
classical age-related reserve is eliminated, but the CAST duration-related
reserve will unavoidably remain. The only way to eliminate the need for
CAST reserves is to eliminate voluntary lapsation. Mr. Habeck has come
to the same conclusion.

I think the questions Mr. Habeck raises regarding the potential tax,
accounting, and regulatory status of CAST reserves can be answered only
with time. Tax status is a function of regulatory acceptance, which in turn
can be expected to happen only when and if the theory is fully accepted
by the profession.

A policyholder’s perception of his inability to obtain alternate coverage
is not quite, as [ have been thinking of it, the definition of an ‘‘impaired”
life. Rather, it is the policyholder’s perception of the proBability and/or
expected size of claim. A typical policyholder weighs the value of his
policy to him against its cost. To the extent that his higher claim expec-
tations make the policy more valuable, he is less likely to lapse.

Mr. Habeck raises a question regarding the nature of the constant used
to derive g«. It seems to me that the constant would be primarily a function
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of the type of benefit and the choice of &, (and thus the level of impairment
in 7). 1 also suspect that g« is not necessarily linear at the earliest du-
rations, where differences in underwriting and preexisting conditions can
cause major distortions.

Mr. Habeck asks what causes of lapsation are independent of health,
and mentions what I feel is the foremost, a financial inability to pay
premiums. What also come to mind are situations involving overinsur-
ance, with nonduplication or variable deductible provisions making the
policy of less value to the policyholder. Also, when looking at a block of
policyholders of different ages, we should consider policyholders who will
involuntarily lapse when they reach a limiting age.

I quite agree with Mr. Habeck’s misgivings over seeking to implement
the 59 percent increase indicated by the paper. There are certainly many
considerations that go into a rate-increase decision, the theoretically proper
level being just one such consideration.

I am disappointed that Mr. Habeck does not believe that a practical
method of analysis can be derived. However, such analysis may not be
necessary in the long run. It may suffice to derive CAST factors that could
be applied to all policies of a certain type, much like Mr. Habeck’s factors,
but being sure to extend them to far later durations,

Mr. Bolnick points out that CAST theory might apply to small-group
pools. I also received a call from Mr. Vincent Zink, who felt that the
CAST forces could be applied to renewable term life insurance. I think
it would be productive to stay receptive to where the assumptions of
CAST theory apply.

Regarding CAST effects in the small-group situation, 1 cannot but be-
lieve that there must be an alternative solution to the nonrenewal of groups
with higher claim expectations. It scems to me that such situations are
what health insurance was created to avoid. If competitive pressures keep
insurers from properly prefunding durational reserves, perhaps the answer
is a regulatory requirement for that prefunding applied to all insurers.

1 quite agree with the four conditions listed by Mr. O’Grady and Mr.
Dooley as contributing to the level of antiselective lapsation at the time
of a rate increase. I would add one more: the magnitude of the premium
itself, as opposed to the percentage increase in premiums.

1 would like to thank all the discussants for their thoughtful and illu-
minating comments.



