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THE 1979 NCCI REMARRIAGE TABLE

PHILIP E. HECKMAN

Abstract

This is an account of the analytical work that eventuated in the table of the
title. The problem and the available data are described, and several aspects of
the analysis are dealt with in detail: historical studies of the data, the parametric
model used to fit the data, the trend analysis that led to the final parameter
values, and the population averaging carried out to fit the NCCI age distribution
for claimants. A discussion of the actuarial valuation functions follows, includ-
ing two never previously tabulated: the spouse’s dowry and the automatic
survivorship benefit. '

(Editor’s Note: Mr. Heckman’s paper was originally presented at the No-
vember 1981 meeting of the Society.)
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I. INTRODUCTION

An ever-increasing number of workers’ compensation laws prescribe lifetime
benefits for seriously injured claimants and, in fatal cases, benefits until death
or remarriage for surviving spouses. For most purposes requiring prospective
valuations of these cases, the annuity tables provided in the statistical plans of
the National Council on - Compensation Insurance (NCCI), or the independent
bureaus, are used. While the numerical proportion of such cases is small (but
growing), they nevertheless currently account for a substantial fraction (one-
fourth to one-fifth) of the estimated incurred loss dollars.

Thus the financial effect of estimates drawn from these tables is significant
and pervasive. The valuations in unit statistical reports affect the following:

+ Experience modifications via the NCCI experience rating plan.
* Retrospective premiums under the standard retrospective rating plans.
+ Classification relativities in the manual rates.

In addition, many companies use case reserves based on these tables as part
of the case basis for their corporate loss reserves. (Approximately one-third of
the pending dollars apply to such cases.) These in turn find their way into the
financial aggregates used in determining overall manual rate levels.

Clearly, valuation tables with such broad influence on the business of com-
pensation insurance deserve frequent review and careful attention. The NCCI
has programs to carry out such review. The main purpose of this paper is to
describe the outcome of recent efforts to bring up to date the remarriage
assumptions used in computing the spouse’s annuity table and to propose tables
for valuing certain contingent benefits which are now either reserved by judg-
ment or ignored.

The standard actuarial method for analyzing remarriage (or other) experience
is to summarize it into absolute rates of decrement, independent of mortality
and other effects, by the use of established exposure formulae. In contrast to
mortality studies on the general population, where the experience is adequately
described in terms of variation by attained age, it has been found in remarriage
studies that variation by duration of widowhood is also significant, at least in
the first five years (1). Thus the summaries are typically constructed as tables
of annual rates by age at widowhood and duration of widowhood. The usual
practice of appending an ultimate column, depending only on attained age, after
a fixed term of duration, usually five years, was not followed in the present
study, since the rates were modeled select at all durations and the ultimate
column constructed from the model.
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Such summaries of raw experience present a classical problem of statistical
analysis: how to distinguish signal from noise. It is natural to assume that the
observed terminations (remarriages) are generated by a binomial rate process
with smooth variation in rates from one period to the next. The problem is to
infer from the data just which process is at work.

In actuarial parlance, the body of technique applied to this end is termed
‘‘graduation.’’ The alternatives available will be discussed in Section IV. Here
we may simply remark that the present work differs from past studies in that
we propose a parametric model for the force of remarriage as a function of age
and duration, w{j+.. This is closely akin to the use of Gompertz’s or Makeham’s
law in mortality studies. The model is fitted to the absolute annual rates of
remarriage by a modified least squares procedure. This rather abstract and
mechanical procedure is supplemented by graphical inspection of the results on
the principle that no result is valid which fails to please the eye. The utility of
this ponderous and difficult approach will become clear in later discussion of
the trending procedure applied to the data.

While the present work is empirically independent of earlier studies, it is
useful to review these works in order to judge the reasonableness of our results
and to get a feeling for the variability of remarriage rates both historically and
by group studied. References (1) through (4) give a partial bibliography of the
classic studies. Much of the earlier work is ably summarized in reference (1).

The current NCCI valuation tables employ remarriage rates developed from
experience under the United States Employee Compensation System (USECS)
between 1916 and 1955 (1). Certain results of this study as well as the present
work, summarized in Exhibit I, make clear that remarriage is a very volatile
phenomenon, with substantial variations in aggregate rates observable on a
fairly short time scale—say, five years. There is every reason to expect that
remarriage experience is sensitive to trends in social attitudes and to shifts in
compensation practice with the result that a fixed and rigid table of rates is
likely to become obsolete rather rapidly.

It was in recognition of this likelihood that the NCCI Task Force on Mortality
and Remarriage was formed in 1975 with the participation of Aetna Life and
Casualty, Travelers, and INA. Due to prevailing record-keeping practices in the
industry, remarriage data suitable for analysis are hard to come by. These were
provided through the good offices of the administrators of the New York
Aggregate Trust Fund (NYATF), which administers all fatal cases in New York
for which awards have been made. NCCI staff and Travelers undertook to
prepare the data. CNA joined the task force in the spring of 1978 and elected
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to provide research personnel and data processing support to the project. As
noted above, the main result of these efforts is a parametric model for the force
of remarriage as a function of age at accident and duration of claim. From this
model, and from mortality assumptions to be described later, we have also
generated actuarial functions to be used in valuing future benefits: annuities,
dowries, and automatic survivorship benefits.

Though the NYATF provides a rather narrow sample, it is the only com-
pensation data available in sufficient bulk to allow a detailed study. As will be
discussed below, the use of a parametric model will facilitate later adjustments
to the rates as bits and scraps of nationwide data become available. It should
also allow treatment of regional variation, though such a study is far in the
future.

This paper is structured so as to confine the copious technical detail to
supporting appendices, one for each major section of text. Section II discusses
the data used in the study. Section III deals with the analysis of the data. Section
IV treats the formulation of the model, with the detailed form, parameter values,
and supporting statistics given in Appendix A. Section V describes the fitting
procedures and criteria employed, with details in Appendix B. Section VI then
describes the trending procedure used to bring the model as near to present
conditions as possible, while Appendix C outlines the supporting statistics vital
to the interpretation of these results. Section VII presents the actuarial valuation
functions which are our chief practical result, with details in Appendix D. The
concluding Section VIII outlines future directions in data acquisition and sur-
veillance of the remarriage phenomenon.

II. THE DATA

The data supplied by the administrators of the NYATF represent the detailed
experience of the Fund on fatal cases arising from accidents between 1904 and
early 1977. The NYATF deserves congratulations for conserving these data
since they comprise the only such recent information available on compensation
cases.
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The information abstracted from these records by NCCI staff and Travelers
employees consists of the following items:

a) Cause of termination

1—Death
2—Remarriage
3—Other

4—Open at end of study
b) Date of accident
¢) Widow’s birthday
d) Date of termination.

The total number of records on the tape transmitted to CNA was 10,673.
Two records were excluded as implausible. The remainder represent 164,209
years of widowhood and 2,113 remarriages.

III. ANALYSIS

The preliminary analysis of the data consisted of preparing tables of observed
annual rates and exposures. The absolute remarriage rates were extracted using
conventional techniques, as described in reference (5), treating remarriages as
valid terminations and all other terminations as withdrawals. The rates and
exposures were tabulated by nearest year of age at accident and by year of
duration of widowhood. The rules for reckoning exposures on these intervals
are set forth in detail later in this section.

Tabulations were prepared for various ranges of date of accident. Aggregate
average rates were computed on the actual exposures in each range of dates.
The results are presented in Exhibit I along with similar results from USECS
experience. This exhibit shows that the aggregate rates of remarriage were much
lower before 1930 than after. A likely explanation for this break in the experi-
ence is the known fact that referral of cases to the Aggregate Trust Fund was
optional and probably delayed during the earlier period, a possibility not con-
sidered in the tabulation of the data. In any event, it was decided to exclude
accidents before 1930 from further analysis. In the trend study to be discussed
in Section VI, the data were further restricted to cases arising in 1935 and after,
the actual year when referral to the Fund became mandatory. Since referral
dates are not included in the tabulations, we can only be certain of getting
correct exposures if referral of all claims is required.
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The next step of preliminary analysis consisted of preparing graphical dis-
plays of the rates observed for accidents from 1930 to 1977, summarized on
five-year age intervals. An example of these displays, showing also the preferred
fit of our proposed model, is given in Exhibit II. A key to interpretation of these
graphs, with their supporting statistics is given later in this section. Similar
displays showing the annual average force of remarriage were also prepared.
These displays provided valuable insights into the structure of the data, leading
eventually to a simple and successful parametric model. The salient features of
the data may be outlined here. On careful inspection, the force of remarriage
appears to consist of two distinct components:

A short-duration component rising from zero at zero duration, peaking
around two years, and falling off rapidly at longer durations. This com-
ponent falls off rapidly at the higher ages;

* A long-duration component, peaking around five years of duration, falling
off slowly at longer durations, and falling off slowly at higher ages.

The distinct age dependences make these components worth distinguishing.
In the following, we shall refer to them as ‘‘prompt’’ and ‘‘delayed’’ compo-
nents.

A. Basic Exposure Equation

In the ideal case that every life in the study is under continuous observation
and that the expected force of decrement is known at all ages and durations, the
expression for the expected number of terminations from a given cause takes on
a particularly simple form. By continuous observation, we mean that all dates
of entry and all terminations with dates and causes are known, for practical
purposes, exactly. If these conditions are fulfilled, we have the basic relation,

h
Ng%“ﬂ = Jr ds Wid+rrs * Toreres
(4]

for the expected number of terminations from cause, (c), in the interval of
duration 7 to t+4 among lives first exposed to the cause at age x. The force of
decrement for the cause, (¢), is W+ fpg+ is the actual number of lives of age
x at first exposure, under observation at exact duration .

To the best of my knowledge, this relation has not appeared elsewhere.
Formulas given in the actuarial literature deal with the situation where the
empirical exposure function, [, is sampled periodically and interest is focused
on finding rates of termination based on finite periods.
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While we could have used the basic equation in this study, we decided in
favor of the more conventional tabulations in terms of annual rates, since the
computations are more economical and the extra detail is not actually needed.
These are treated in the next section.

B. Absolute Rates of Decrement

An absolute rate of decrement represents the probability of termination
within a given period, supposing that all other causes of decrement are turned
off. Assuming the two causes, mortality and remarriage, the probability of
termination during the year for a life starting the year is

=1 -1 - a0 - &™)

The segregation of this probability by cause invariably involves adopting a
model to interpolate the absolute rates on partial years. That most frequently
invoked is the Balducci hypothesis (5). To get accuracy better than first order
in the rates being studied, one must model the several processes simultaneously.
This is nearly never done and is probably not justified unless the data are
plentiful, the rates of decrement large, and high accuracy imperative. If we
content ourselves with first order accuracy and focus exclusively on one cause
of decrement (remarriage in our case), then the same simple rules for reckoning
exposure emerge no matter what interpolation model is assumed, Balducci or
otherwise.

In a particular year of duration, assuming no entries during the year, these
rules as they apply to our analysis are:

Case Exposure
no termination 1
termination for remarriage 1
termination for any other cause fraction of year actually exposed

If the number of remarriages is divided by the exposure thus compiled, the
result 1s an estimate of the absolute rate of decrement that is accurate to first
order in the rate. That is to say, if a rate of 0.1 is estimated, then the statistical
bias in this estimate will be on the order of 0.01. Such inaccuracies are ac-
ceptable in most applications and were accepted in the present work.

C. Historical Study and Aggregate Rates

When the historical study, shown in Exhibit I, was carried out by segregating
data records by ranges of accident date, the results were summarized as aggre-
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gate rates in two different ways. The first way, which produced what we call
the crude remarriage rate (column (4) in Exhibit I), involved simply adding up
all the remarriages in the period in question and dividing by the sum of all
exposures tabulated by the rule for annual rates given above. The result is an
average annual rate. If, say, a quinquennial rate is desired, a different tabulation
of exposures must be performed.

The second way, which produces what we may call standard average rates,
involves choosing a base period and using the exposures from the base period
by age and duration with the observed rates from another period to deduce what
results would be produced in the base period by the rates prevailing in the other

narind Thig ig achiavaed hy avtanding tha rataec fram the haca narind cumming
PETIGG. 11318 15 aCilliCyved OY CXICNGIIE i Tads IT0M ule 0ast POrios, SUminning,

and dividing by the summed base period exposures. Cells in which no data
appear in the measurement period are excluded from both numerator and de-
nominator. This provides a rough but effective means of isolating real shifts in
rates from mere shifts in the population of beneficiaries.

D. Statistics for Graphical Quinquennial Age Summaries

The graphical summaries of rates by quinquennial age groups (Exhibit II)
show durations marked off in years on the abscissa. The scale factor printed out
on each graph tells how many of the vertical divisions add up to unity. Some
of the points, the reader will note, are bracketed by error flags. (In some cases
these are too short to show up on the graph.) These extend one standard error
in each direction from the observed value, spanning a range which includes the
true value with something like two-to-one odds. If N remarriages occur in the
year of duration on exposure, W, the standard error is calculated as

((NIWY(1 — NIWY(W — 1)"7? [Ref. (6), p. 151]

This is developed from a binomial model, ignoring the fact that W is non-
integral due to our approximate method of filtering out the effects of the other
causes of decrement. These flags are included to give a feeling for how seriously
various features of the data are to be taken. In particular, bumps and wiggles
in the data of a scale smaller than one or two flag spans (standard errors) can
be ignored on purely statistical grounds as random fluctuations. (Other features
can be excluded because it makes no financial sense to reproduce them in the
model.) This is an essential and often ignored aspect of any empirical analysis.
Note that our interpretation fails if no remarriages are observed. In this case,
the needed information can be drawn from neighboring cells which do contain
events. Naturally enough, if there are no exposures (W=0), no conclusion can
be drawn.



64 REMARRIAGE TABLE

IV. THE MODEL

In order to proceed with the analysis, it was then necessary to translate these
observations into a specific model. The choice of a model was closely inter-
twined with another decision: what method of graduation to use.

The methods of graduation available fall into three general classes:

1. Optical: that is, graduation by inspection;

2. Algorithmic averaging: Whittaker-Henderson methods, moving average
methods; and

3. Parametric modeling: fitting an analytical model to the observed rates.

The optical method has the virtue of directness since, regardless of the
method used, results displeasing to the eye must be rejected. It is, however,
very difficult to control such a procedure or even to characterize the quality of
the fit. Algorithmic averaging methods have been known to produce useful
results; but, when one searches for a statistical hypothesis—an underlying
model—which could indicate the use of such methods, one is led to bizarre
correlations among observations in neighboring cells. The parametric modeling
method, by contrast, is in close harmony with the usual actuarial hypothesis as
to what kind of process is taking place. On the other hand, it requires the use
of a great deal of machinery: first, the model itself; second, a method of fitting
to the observed data; last, a sensible criterion for assessing the quality of fit to
determine whether the chosen method has anything to do with reality. In the
present work, it was decided to adopt the third approach. The associated cost,
while considerable, was justified by the ease with which the subsequent trending
study could be carried out.

This decision made, one was then faced with the choice of which precise
quantity to model. Our choice was to model the force of remarriage as a function
of age at widowhood and duration. This is the actuary’s term for the instanta-
neous fractional rate at which the population of widows is depleted by remar-
riage. Other effects, including mortality, may be included simply by adding in
the associated force of decrement. Further, the force of remarriage is continuous
in the time variables, easy to visualize, and can be manipulated freely by
analytical and numerical techniques to yield any desired actuarial quantity. The
greatest advantage of modeling the force, rather than rate or survival, is that
there are no axiomatic constraints on the force except that it cannot be negative
(i.e., the population cannot be increased by remarriage). These properties greatly
simplify the task of fitting the data with reasonable parameter values. Reflecting
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our observations on the structure of the data, the model consist of two terms,
one for the prompt component and one for the delayed component.

The mathematical form of the model, its preferred parameter values with
associated statistics, and its relation to the annual rates of remarriage are shown
in Appendix A.

This concrete definition of the model makes it easy to see its possibilities.
The most interesting of these is the hypothesis that the age and duration de-
pendence of these distinct terms is effectively universal while the strengths vary
substantially in time and place. This hypothesis was investigated and, in my
opinion, confirmed in our trending study, described in Section VI. The conse-
quences of this are most intriguing, but first a discussion of fitting procedures
is in order.

V. FITTING THE DATA

The model as described is elegantly tailored to the phenomenon being
modeled, but it stands in very inconvenient mathematical form. Each of the nine
parameters must be determined so that the overall fit is the best that can be
achieved. First we must define what we mean by a good fit. This is usually
done by specifying a loss function, which summarizes in a single value the
deviation of the model from the data and is minimized by varying the parameters.
Linear least squares is an example of such a procedure in which the best
parameter values may be obtained by straightforward linear algebra. The present
model is not linear in the parameters and must be optimized the hard way: we
must carry out a full parameter search. Further, the choice of a loss function is
not trivial. Some seemingly reasonable choices give absurd results; and, in
practice, it was necessary to impose a criterion that the fit should please the eye
before the loss function was deemed acceptable.

The stochastic process usually presupposed in situations like this is the
binomial rate process with different rates in each of the age-duration cells
containing exposure. This allows us to compute the mean and variance of the
loss function, given the exposures in each annual cell, assuming that the model
is correct. This gives us an additional criterion; for, if the excess of the best
achievable value of the loss function over its expected mean value, measured
in standard deviations, is too great, then the model has not yielded a convincing
fit. For instance, if the best-fit loss function exceeds the mean by one standard
deviation, then the probability is roughly one in six that, if the model is correct,
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random fluctuations in the data could produce a larger excess. One standard
deviation seems reasonable as the maximum tolerable excess.

The mathematical details of the procedure are set forth in Appendix B, along
with the statistics for the best fit.

VI. TRENDING

If the hypothesis can be upheld that secular variation in remarriage rates is
describable by changes in our model coefficients, we have a method ready to
make use of sparse but recent data. One may simply vary the coefficients of
the model, while keeping the other seven parameters fixed at the values obtained
in the fit to the NYATF data, to bring the rates into overall accord with the
new data. It would be desirable to update the model in this fashion using data
drawn from recent experience in the NCCI states, but such will not be available
until the results of the NCCI Pension Study are analyzed. To provide a near-
term solution, the Task Force decided to undertake a historical trend analysis
of the NYATF data itself.

The data were compiled as described for the overall study, but in five-year
segments by accident year, beginning in 1935. The partial period from 1975 to
early 1977 contained no remarriages and thus could not be analyzed with
confidence. The fitting procedure was then carried out on each segment inde-
pendently, varying only the two coefficients. The results are tabulated in Exhibit
II-A and displayed graphically in Exhibit III-B. The table shows the fitting
statistics discussed previously. The last column shows the difference of the best
fit and the expected value of the loss function, measured in standard deviations.
One can see that the fits are better than expected on all the pieces except 1935-
39. The fit for this early period is just marginal, but the fine results for the other
periods yield a dramatic confirmation for our initial hypothesis. Indeed these
fits are superior in quality to the overall fit for 1930-77, whose statistics are
shown on the bottom line of Exhibit ITI-A.

The graphic display in Exhibit III-B is richly suggestive. The coefficient of
the prompt component is plotted on the abscissa, that of the delayed component
on the ordinate. The ellipse associated with each point is enclosed in a box two
standard errors on a side and is presented as an approximate forty percent joint
confidence region for the values of the coefficients. Doubling the scale of the
ellipse gives roughly an eighty-six percent confidence region. The shape and
direction of the ellipses give an idea of how the parameter estimates are corre-
lated.
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This graph makes it clear that there has been significant variation in these
coefficients over the years. It also makes clear the gain in precision from looking
at the more homogeneous five-year intervals. (The ellipse for the overall fit,
1930-77, covers nearly the entire display.)

As regards the pattern of variation of these numbers, it is difficult to argue
for anything more systematic than a random walk, that is, a tendency for the
leaps from one period to the next to be small ones. Consequently, the preferred
near-term solution is to use the most recent set of values. Currently, the best
estimate is the point for 1970-74, which sits in the midst of an elongated ellipse
which betokens, naturally enough, a sparsity of information on what is going
on at the longer duration. However, the coefficient for the prompt component
is resolved well enough to be distinct from all other recent values; and that for
the delayed component is well within the range of plausibility. Hence the Task
Force has decided to proceed to construction of the rate table and the relevant
actuarial functions using these values from 1970-74.

The details of the statistical underpinnings of this exhibit are given in
Appendix C.

VII. TABLES

The choice of model and parameters outlined in the preceding determines
the remarriage rates uniquely. A number of decisions remain, however, before
we can specify the practical valuation tables that are needed in the current
environment.

A. Mortality

Mortality rates have not come under close scrutiny in the present cycle of
activity since it was felt that remarriage was a more urgent problem. What the
Task Force is proposing at this turn is a simple update. The tables currently in
use are based on the U.S. Life Table, 1959-61, White Females and Total
Population. We propose to adopt in the update the U.S. Life Tables, 1969-71,
All Females and Total Population (7). It is felt that the current racial composition
of the population of workers’ spouses is much closer than formerly to that of
the total female population, so that there is no longer any justification for using
White Female experience. The Task Force also proposes another update when
the 1979-81 tables become available. Tentative proposals to trend the mortality
rates will be discussed in the concluding section. The proposed rates are dis-
played in Exhibit IV-A.
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B. Escalation

Certain jurisdictions prescribe that weekly benefits on certain categories of
new and existing claims shall escalate annually in proportion to some index,
usually the state average weekly wage. It is not feasible to predict the detailed
fluctuations of such indices, nor would the result, if attainable, be useful in
constructing valuation tables. The practical solution is to choose a reasonable
average rate of escalation, assumed to apply indefinitely into the future. Nearly
all of the affected NCCI jurisdictions have approved a six-percent rate for use
in valuing future benefits. We have used this in the proposed tables, giving
values per dollar of present annual benefit.

C. Benefits

Our basic objective is to provide subscribing carriers with a valuation basis
for the long-term contingent benefits required by law. At this writing these
include:

Life annuities to claimants and certain other beneficiaries,

Annuities for life unremarried to spouses of deceased workers,
Dowries payable on remarriage to spouses of deceased workers, and
The automatic survivorship benefit: a life annuity payable to the surviving
spouse of a claimant who dies of causes unrelated to the accident.

B

One of our goals in the current revision is to propose tables for the latter
two types which have not, until now, been provided for. The procedures for
calculating these benefits are set forth in Appendix D.

D. Format

Remarriage rates typically show strong selection by duration during the first
several years on claim. This is true of the USECS experience as well as the
NYATEF data. In the present study, the data were treated as select at all durations,
whence the model can be extrapolated to all durations at fixed age without fear
of mischief. One possible approach in building the table would be to keep as
many select columns as one likes and then to average the benefit values for the
advanced durations at fixed attained age using up-to-date population age distri-
butions. This procedure, however, would make the definition of commutation
functions impossible. The alternative approach, less attractive as a financial
model, but more in accord with usual actuarial practice, is to average the model
rates to create an ultimate column.

This approach allows much more to be done with the rates outside the
computer while maintaining numerical reproducibility. On inspection of the
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observed and fitted NYATF rates, the Task Force concluded that variation at
fixed attained age is insignificant at the fifth year of duration and beyond. Hence
it was decided to publish the new rates in six-column format with select columns
for valuation at durations zero through four years and an ultimate column for
durations five and greater. This table was then written to a data file and read
into a different program which produced the tables of actuarial functions. Hence
the numerical results are all reproducible by hand calculation from the published
rates. These rates are shown in Exhibit IV-B. The details of the population
averaging are discussed in Appendix D.

E. Exhibits

The tables of actuarial functions, derived from the rates shown in Exhibits
IV-A and B, are displayed in Exhibits IV-C through H in the following order.

IV-C. Spouse’s select, D{{+,, combining mortality and remarriage.

IV-D. M., the upward sum of IV-C.

IV-E. Spouse’s annuities payable continuously for life unremarried (a{1+.)
per dollar of annual benefit.

IV-F. Spouse’s dowry insurance payable at remarriage (A{)+,) per dollar
at lump sum.

IV-G. Automatic survivorship benefit per dollar of prospective annual ben-
efit, tabulated by attained age of injured worker and age differential
of spouse.

IV-H. Claimant’s annuities and commutation functions, &, D., N, tabu-
lated by attained age.

All these exhibits assume 3.5% interest, and all are recalculated to show
values for six-percent escalation, as well as no escalation.

F. Comparison

A final display in Exhibit V shows a comparison of the proposed annuity
values with those currently in use in the NCCI Statistical Plan. The proposed
spouse’s values are averaged over all durations at fixed attained age. Attained
age distributions for spouses and for claimants (derived from the NCCI Injury
Table age-at-accident distributions for widows and for permanent total injuries)
are also shown and used to compute the overall averages at the bottom. Both
averages are larger than the values for the current table, reflecting both the new
mortality rates and the new remarriage rates, which are substantially lower on
average than the USECS rates used previously. Note that these averages are
based on the total current population of claimants and are intended to represent
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the effect of the proposed tables on the total reserve for future payments on
tabular claims currently pending. The percentage effects are +4.6% on fatals
and +2.5% on permanent disability claims. On an accident year incurred basis,
the effects will be somewhat larger.

VIII. THE FUTURE

A historical view of remarriage experience shows that the problem cannot
be left alone for very long; any particular tabulation can be expected to become
obsolete on a time scale of about five years and should be reviewed at least that
often. One of my hopes in submitting this work is that it may make this periodic
review easier by allowing the use of sparse or fragmentary data to make simple
adjustments to an already established form. Naturally the entire model should
be reviewed on a longer time scale to check its general validity.

One adjustment that should be made as soon as practicable is to use data
from the NCCI Pension Study to revalue the coefficients of the model. This
adjustment would reduce the heavy dependence on New York experience, which
may or may not be apt for application in the NCCI jurisdictions. Further in the
future, after the improved NCCI data gathering and the statistical plan revisions
have had time to take hold, one may envision valuation tables based entirely on
NCCI experience. These actions become more important in view of the rapidly
changing ratio of lifetime compensation claims to limited-payment claims.

Until an NCCI Mortality Study can be undertaken, it may be feasible to
improve the valuation tables by trending the population rates to the period of
application. The experience gained thereby would be useful also in future
application to NCCI data.

It is a pleasure to thank Ed Seligman of CNA for helpful discussions; and
Claus Metzner, Carl Meier, and Richard Palczynski, of the Task Force, and
Frank Harwayne and Charles Gruber of NCCI, for their support and guidance
in this work. My thanks also go to Barbara Dudman of CNA for typing the
manuscript.
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APPENDIX A
DETAILS OF THE MODEL

1. Forces of Decrement

Let us examine a closed population model in which remarriage acts specif-
ically by age at widowhood and duration on claim and mortality acts specifically
by attained age. In this situation, the expected number of widows going off
claim between duration, ¢ and ¢ + &z, 87 small, is

9 .
- (Elgi)-n) &t = (}foi+t + u'x+t> . lg?ﬂﬁt,

where }{3+, is the number of spouses, widowed at age x, remaining on claim at
duration ¢; u[x]+, is the force of remarriage at duration ¢, on lives widowed at
age x; and %, is the force of mortality acting at age x + t. The expected
number of remarriages is pw{3+. * {1+, - 8 and so on. Always supposing that
these two causes of decrement are the only ones acting, our differential equation
can be intergrated very simply to give

o= B e [ [ ds [ + win]} .

We may also separate these effects, and define absolute rates of decrement
(annual):

t+1
gl =1 — exp {— f ds LLEZ%H} ,
z

t+1
g =1 — exp {— f ds M,(v’-nl—)s} .
t

The first, given an appropriate expression for the force of remarriage, represents
the expected values of the rates tabulated in our analysis of the remarriage data.
The second corresponds to the rates to be found in our preferred mortality table.
Given these two sets of rates, the values of /3, at integral values of ¢ can be
reconstructed.

2. Proposed Model for the Force of Remarriage

We present here the detailed mathematical form of our proposed model for
the force of remarriage with interpretations and preferred values of the param-
eters. The parameter subscripts reflect not the structure of the model but the
order in which various features were added to it:
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Wi = Pre PP e

_ 1 —Pgu— 1,z=0
. — . Psxey Po—1 —Pe(t—P7) — ’
FO@E — Py) - Pie” 7t — P7)7 e , O(2) { 0.2<0.
The parameters are tabulated below:
Accident Dates
1930-77 1970-74
Prompt Component: 2.30957
Coefficient: P, 3.96777
Age dependence: P, .103286
Duration dependence: Ps 178577
Threshold behavior: Ps 2.31311
Delayed Component:
Coefficient: P4 6.64463 4.36433
Age dependence: Ps .0781633
Duration dependence: Ps .171092
Threshold behavior: Py 1.80892
Threshold value: P; .583219

The last significant digit for each value is underscored. This corresponds to
the finest step size used in the parameter search. The most recent coefficient
values from the trending study are shown for comparison. For reference Table
A-1 presents the correlation matrix of the parameter estimates, derived by the
methods of Appendix C.

TABLE A-1

CORRELATION MATRIX OF PARAMETER ESTIMATES

Standard

1 2 3 4 5 6 7 8 9 Error
1 1.0000  —.3750 —.5189 —.3517 —.2175 —.0141 —.6365 —.7130 ~—.02940 2.0105
2 1.0000 .3753 5731 —.2260  —.5226  —.7495 4696  —.4186 1023683
3 1.0000 .1431 .0341 2162 —.4697 .7497 1582 22626
4 1.0000 5184 —.8505 —.1542 —.1471 —.8806  3.6188
5 1.0000 -.1775 .2867 —.2839 —.2986 005563
6 1.0000 .01349 3761 9612 .06033
7 1.0000 —.8470 —.1662  2.2944
8 1.0000 .4899 .70439
9 1.0000 79877
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A large positive (or negative) correlation between two parameters indicates
that the corresponding linear combination of parameters is weakly determined.
This means that, while the quality of fit may be acceptable, the model has too
much freedom, and caution must be used when extrapolating beyond the data.

APPENDIX B
FITTING MACHINERY

1. Loss Function

As remarked in the main text, the variety of possible loss functions is
bewildering and the choice depends in some degree on optical inspection of the
results. We do have some axiomatic guidance, however. In the first place, we
are dealing with a rate process in which the observed rate in each cell is
statistically independent of what is going on in all other cells. This means that
the preferred loss function should be a sum of terms each of which depends on
events and exposures in one cell only. That is L = 2, ,L.,, where the tilde is
used to emphasize that the object is a random variable. (Those familiar with
Whittaker-Henderson and related methods will note that these methods violate
this requirement by introducing terms involving local differences, thus assum-
ing, very tacitly, an intricate pattern of correlations among nearby cells.) If we
require, as is usual, that the loss function be quadratic, we are led to the form

- Nee 0 )2
L= 2R (W

Here, Nx,, is the number of remarriages in the given cell, and a denotes the set
of parameters. This leaves open the choice of the weighting factor, R, .. Ex-
perience teaches that great trouble will ensue if R, depends on the parameters
This rules out the ‘‘minimum variance’’ weight, W, /gi% (1 — g{5%.), [Ref.
(6), p. 95]. This was tried, in fact, and gave catastrophically slow fall-off at
long durations, where data are sparse. This leaves two possible choices,
: = We.., and R, , = li5, the latter being the number of lives widowed at age
x. The former alternative was chosen as being satisfactory, though one cannot
say that it is the best possible. Thus the loss function that was finally used is:

Ny, (1) 2
L= E Wi: 'v"';'“ — gix+Aa)
X, t
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2. Fitting Statistics

The loss function can be minimized by parameter search to yield a best fit
for any prescribed set of parameter step sizes, but we need also a basis for
judging whether the fit achieved is a reasonable representation of the data. If it
is implausible that the deviations from the model are mere ‘‘noise,”” then we
must reject the model. As remarked before, the foremost criterion is optical:
data and model must be presented to the eye and judgment made as to whether
the model follows the shape of the data. However, we can also make use of
mathematical-statistical criteria which reduce—but do not eliminate—the ele-
ment of judgment.

Specifically, we can make use of our characterization of N, as a binomial
random variable with rate parameter, g{{%,. We again ignore the fact that W,
is non-integral, and we also assume that the model, evaluated at the best fit
values, is correct. Under these assumptions, we can calculate the risk function,
that is, the expected value of the loss function: L = E[L|otesie] = 2 iVi,sr
where V,, = g{$%(1 — qi5%.). Further, with considerably more algebra, we
can find the variance of the loss function,

Varlf] = EIL — LY|ass] = E[X, +2Vi (1 - w? )] '

This gives the standard deviation directly: SD[L] = Var[L]'*.

One now has a scale on which to measure the excess of the best-fit loss
function over the risk function. Its use in drawing inferences is discussed in the
main text and illustrative values are shown in Exhibit III-A.

The reader should note that these estimates of the expected loss function
and its variance give a conservative basis for evaluating the fit. This is because
the estimate for the variance of observed rates in a single cell is based on the
assumption of a homogenous population, which gives the smallest possible
variance. When we test for quality of fit, we are simultancously testing this
assumption as well.

3. Fitting Procedures

The fits were carried out by a gradient parameter search at an interactive
terminal. One begins by specifying starting parameter values and maximum step
sizes. The program then computes the loss function and its finite gradient in the
parameter space. It steps down this gradient direction, obeying the maximum
step size constraints until it reaches a minimum. It then recomputes the gradient
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at the new position and repeats the procedure. This continues until no further
improvement can be achieved. At this point, control returns to the programmer,
who uses output of the loss function, risk function, and standard deviation as
well as the parameter values to assess the situation and respecify the step sizes
or decide to terminate. This approach would profit from more automatic ad-
justment of the step sizes, but it is adequate for our purposes.

APPENDIX C
FITTING STATISTICS FOR PARAMETERS

The stochastic model assumed in our treatment of the data is the following:

Nes
Wi

= qxt(g'-) + éx,(,Q‘,), - qx,t(a) = éx,t =1- qxt(g);

~

(&) = 0, (€ * &) = Sxx'azt’gﬂglvv_—gx_‘)

where x, ¢ refer to annual intervals in age and duration;

N is the observed number of remarriages;

W is the number of exposures, treated approximately as an integer;

g(2) is the model value for the absolute annual rate of remarriage;

2 is the vector of true parameter values.

€ is the true value of the fitting residual.
These random variables are skewed, but we have accepted the attendant impre-
cision in fitting for the sake of mathematical clarity.

Let & denote an estimate of the parameter values; then é = e(&) = NW —
q(.@), is the estimated residual at a given (x, ). We adopt vector notation also
on the data space (all values of x, #), using an underbar to denote vectors on
this space. Letting W denote the diagonal exposure matrix, our chosen loss
function is (transposition being denoted by a raised prime)

Fo_ A QN2 — 2 ”
L=2WélQ) =¢ -W-§é.
Also, in vector notation, we have the covariance matrix of residuals:

<€€'> = Q9 [Q]xt,x'z’ = 8Os 1{5(17—&)_ .
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The loss function is minimized by a choice of the parameters, & = &, such
that

ol 3g() _
g(g’)'w'ﬁq(f'@ —

Letting § = N/W, X = 3/0&, we may restate the least squares condition:
X-g)-Ww-(g-9=2.

Our goal is to find an appropriate expression for the & in terms of the &
and the true residuals, €. To achieve this, we expand in (& — &), keeping only
terms to first order in the residuals:

G=qg+ @ -2 Xg+ 0@,
whence the least squares condition becomes, approximately,
Ng' +0@) - W-[e-@&-2) Y +06e) =2,
or
&gy -w- @t @ - =) Ww-e
Denoting the parameter-space matrix in braces by W', we obtain
G- =W"-Ng) W-&+ 0@ED.
Whence the covariance matrix of the parameter estimates is
(@ — )@ - ))=W"-Ng) - W-(€&) - w-Yq-W"
=WHX-g) W-Q-Ww- kW
=W VW =2,

These parameter-space matrices can be expressed as

W = 2} er(ygxt)(y,qxt);

V = 21 Wegu(l — g ¥g)(¥'gu).
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These are compiled by a special-purpose program which evaluates the gra-
dients by finite differences. The results appear in Exhibit III-B, where the
ellipses around the data points represent the equation

Q@ -8 35" (& -8&g)=1,and
where 3o = W™V W ™!, evaluated at the least squares parameter values.

The ellipses are enclosed by a box two standard deviations on a side. A
suggested rule of inference is that points whose ellipses do not overlap are
statistically distinct, while those whose ellipses do overlap are confounded
(Rayleigh criterion). As remarked in the main text, the ellipses represent,
approximately, a joint 40% confidence region. This rests on the assumption that
the parameter errors have an approximate joint normal distribution. Such an
assumption is reasonable since the parameter errors are the sum of many fitting
residuals from individual data cells. Granting this, the quadratic form_ which
defines the ellipses has a chi-square distribution with n degrees of freedom,
where n is the number of parameters being examined. In Exhibit III-B, r» = 2;
and inspection of a chi-square table (8) gives a probability of .39347 that the
true parameter values are contained in the ellipse. Doubling the size of the
ellipse (chi-square = 4) gives 86% confidence.

The ellipsoidal region is used because it occupies minimal volume in the
parameter space and thus is easy to characterize.

APPENDIX D
ACTUARIAL FUNCTIONS

1. Population Averaging

To carry out our analyses, we need some information about the current
distribition of widowed spouses by attained age and by duration at fixed attained
age. The first is needed to assess the financial consequences of the new remar-
riage and mortality assumptions, the second to evaluate the ultimate remarriage
rates without relying solely on the population mix implicit in the data, which
changes significantly over time and may not be appropriate in NCCI jurisdictions
in the recent period.

Unfortunately this information is not directly available, though some will
be as soon as the Pension Study results are usable. However, a reasonable
approximation can be derived easily from the age-at-accident distribution in the
recent NCCI Injury Table, granting a few assumptions.
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Suppose that

1. The probability that the age at time of accident of a widowed spouse lies
between x and x + dx is fu(x)dx;

2. a constant number of widowed spouses enters the population each year;
and

3. the assumed mortality rates by attained age and the model remarriage
rates, select at all durations, are appropriate for all such spouses.

Then the probability density of attained ages of widowed spouses now
receiving benefits will be given by

— det_f,;(z -0 ng)—t]
RO = o ane - 0 - PO,

where P{f} is the probability that a spouse widowed at age x will survive
unremarried to age x + f.

Under the same assumptions, the probability density of durations ¢, from
time of accident for all spouses on claim at attained age z, will be

fz — 9 Py
Jedt'fz — ') - P

This latter, summarized as probabilities on annual intervals, was used to
average the model remarriage rates which appear as the ultimate column of
Exhibit IV-B. The attained age distribution, used to evaluate overall average
annuity values, is displayed in Exhibit V, along with a similar distribution for
claimants derived from the Injury Table distribution for permanent totals.

fr(tlz) =

,0=1r=2z

2. Annuity Values

Annuity values are developed in the conventional way by first defining
commutation functions.

Diiee = Derestv - (1 — (1 — qiiie),

where superscript m indicates mortality and r remarriage. The primes are used
to remined us that these are absolute rates. When the duration, ¢, is five years
or greater, the remarriage rates from the ultimate column are used. The discount
factor v, also contains the effect of escalation, if appropriate:

SR e 7
1+
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The numerator function is

1
by Dgi)-ﬂ-

Ng?ﬂ = f ds Df;?ﬂﬂ = [QH - )
(1]

The values of D{5, are tabulated in Exhibit IV-C; N3, are shown in IV-
D. The continuous annuity commencing promptly,

Ne 1

D@R.. 27

alf., = f dsv' - PE., =
0
is shown in Exhibit IV-E.

3. Dowries

The dowry function tabulated in Exhibit IV-F represents the expected value

per dollar of lump sum payable to a widowed spouse on remarriage. It has the
structure of a partial insurance:

AE;)]H = f dsv' - M?]Hﬂ : sPE,QM
0

1
K
4 f dS[VS : k-\‘—sP,(tr-nf-)t] : [M&+:+k+s . k+:P§?1+t]
0
oc

= XV [1 + VPPl - [P E - q[fc?ﬂu],
k=0

where we have used separate approximate annual averages of the factors in
brackets. This may be evaluated from previously defined quantities if we take

W{x}ﬂ = 2 D[x]+t+k q[J(cr])+t+k 1+ v(l — qk+z+k)],

Afﬁﬂ = MEQ]+r/DfQ+,.

4. Automatic Survivorship Benefit

Recalling that this is a continuous annuity for life unremarried to the spouse
on the death of the claimant for causes unrelated to the accident, we may write
down

1 1 2) =T},
BX}iXZ = J ds vi[l‘l‘il)"’s ' SP;I)] [SP( a[x2+s]]
0

where
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x1 = attained age of claimant,

x, = attained age of spouse,

v. = interest/escalation factor while claimant survives.
Superscripts (1) and (2) refer to the respective mortality assumptions (remarriage
rates affect only the annuity function).

This expression has a structure similar to that of the dowry function and
may be approximated by the same methods. The values are tabulated in Exhibit
IV-G for three distinct escalation assumptions:

1. No escalation;
2. No escalation before claimant’s death, 6% after; and
3. Uniform 6% escalation.

The latter two are both shown because of some fiscally significant uncer-
tainties in interpretation of the benefit phrasing in the US Longshoremen’s and
Harbor Workers” Act.
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HiSTORICAL AGGREGATE REMARRIAGE RATES BY ACCIDENT PERIOD

NYATF Data
(h v 3) @ (5) (6) v
Crude Standard
Remarriage % Overlap? Population
Range of Remar- Exposure Rates Std. Exposure Remarriage
Accident Years Cases riages (years) 2) + (3) Err. (years) Ratest
1900-1919 151 22 4810 .0046 21 25970 0071
1920-1929 219 18 7383 .0024 24 27802 .0010
1930-1941 1872 576 37368 .0154 4 31174 .0184
1942-1945 1162 356 21299 .0167 5 31133 .0267
1946-1960 3567 691 62061 0111 4 31231 .0172
*1960-1976 3700 450 31289 .0144 5 31289 .0144
1900-1976 10671 2113 164209 .0129 2 31289 .0169

* Base period for standard exposures. T Exposures from base period, excluding annual cells with zero exposure in current
period. § Crude annual rates averaged over base period exposures.

USECS Data

Years Exposures Remarriages Rate
1916-25 5794 209 .0361
1925-30 6741 114 0169
1930-35 8907 105 0117
193540 11273 129 0114
194045 15486 382 .0247
1945-50 20505 530 .0258
1950-55 21794 269 .0123

19VL IOVINIVINTY
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EXHIBIT 1I

Remarriage Rates 1930-1977 by
Quinquennial Age Intervals
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EXHIBIT II (cont’d)
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EXHIBIT 1l (cont’d)
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EXHIBIT 1I (cont’d)
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EXHIBIT II (cont’d)
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EXHIBIT III-A

REMARRIAGE TRENDING

Loss Function

Acc. Yr. Exposure P, P./P, P, Best Fit Expected Deviation
35-39 22603 2.91764 3.35049 9.77552 31.3013 28.6709 .99
40-44 25344 4.02828 2.74015 11.03809 31.2111 32.7288 -.54
4549 25162 5.43403 1.06197 5.77078 22.3771 22.7655 ~.16
50-54 23640 4.68924 1.29891 6.09090 20.2867 21.8005 -.59
55-59 18912 4.81341 914997 4.40426 16.6808 18.4435 -.70
60-64 16480 4.11459 1.14955 4.72993 13.9554 16.3780 —1.04
65-69 11134 4.92020 .525821 2.58714 12.1081 13.2716 —.46
70-74 3643 2.30957 1.88967 4.36433 6.25557 6.82770 —.23
30-77 152016 3.97177 1.675 6.64463 29.0661 27.5244 .66

AHVL FOVINIVINTY
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EXHIBIT IV-A

MoRTALITY RATES: U.S. LIFE TABLES, 1969-71

—_ >
OV WOV hAWR=O o2

W W W WWWWNDRNNIDINNNNNLDE

Tot Fem TotPop Age TotFem TotPop Age TotFem Tot Pop
0.01746 0.02002 37 0.00180 0.00244 74 0.03893 0.05075
0.00116 0.00125 38  0.00197 0.00266 75 0.04325 0.05552
0.00077 0.00086 39  0.00215 0.00290 76 0.04790 0.06060
0.00060 0.00069 40 - 0.00233 0.00314 77 0.05295 0.06596
0.00051 0.00057 41 0.00251 0.00341 78 0.05840 0.07153
0.00043 0.00051 42  0.00273 0.00370 79 0.06432 0.07741
0.00038 0.00046 43  0.00297 0.00404 80 0.07097 0.08394
0.00034 0.00043 44  0.00325 0.00443 81 0.07834 0.09122
0.00031 0.00039 45  0.00354 0.00484 82 0.08612 0.09892
0.00028 0.00034 46  0.00384 0.00528 83 0.09419 0.10695
0.00026 0.00031 47  0.00416 0.00574 84 0.10275 0.11548
0.00025 0.00030 48  0.00449 0.00624 85 0.11282 0.12561
0.00027 0.00035 49  0.00484 0.00678 86 0.12462 0.13748
0.00033 0.00046 50 0.00523 0.00738 87 0.13685 0.14979
0.00040 0.00063 51  0.00565 0.00804 838 0.14859 0.16158
0.00049 0.00082 52  0.00611 0.00876 89 0.16006 0.17292
0.00058 0.00101 53  0.00660 0.00957 90 0.17264 0.18502
0.00066 0.00117 54  0.00712 0.01043 91 0.18718 0.19888
0.00069 0.00128 55  0.00768 0.01136 92 0.20243  0.21363
0.00071 0.00134 56  0.00829 0.01236 93 0.21750 0.22870
0.00072 0.00140 57  0.00894 0.01341 94 0.23186 0.24336
0.00073 0.00147 58  0.00962 0.01452 95 0.24584 0.25745
0.00075 0.00152 59  0.01035 0.01570 96 0.25854 0.26959
0.00077 0.00153 60 0.01113 0.01695 97 0.26980 0.28024
0.00079 0.00151 61  0.01200 0.01829 98 0.27996 0.28977
0.00081 0.00147 62  0.01298 0.01974 99 0.28949 0.29869
0.00083 0.00143 63  0.01411 0.02133 100 0.29836 0.30696
0.00086 0.00142 64  0.01538 0.02306 101 ©0.30659 0.31461
0.00090 0.00144 65 0.01678 0.02495 102 0.31420 0.32167
0.00096 0.00149 66  0.01832 0.02699 103 0.32122 0.32817
0.00102 0.00155 67  0.02004 0.02918 104 0.32768 0.33414
0.00110 0.00163 68  0.02195 0.03152 105 0.33361 0.33960
0.00119 0.00172 69  0.02407 0.03400 106 0.33904 0.34460
0.00129 0.00183 70  0.02632 0.03661 107 0.34401 0.34917
0.00140 0.00195 71  0.02879 0.03943 108 0.34855 0.35333
0.00152 0.00209 72 0.03165 0.04266 109 0.35269 0.35712
0.00165 0.00225 73  0.03503 0.04644



[¢]

0.06641
0.05458
0.04946
0.04481
0.04059
0.03677
0.03330
0.03015
0.02730
0.02471
0.02237
0.02025
0.01833
0.01659
0.01502
0.01359
0.01230
0.01113
0.01008
0.00912
0.00826
0.00747
0.00677
0.00612
0.00554
0.00502
0.00454
0.00411
0.00373
0.00337
0.00306
0.00277
0.00251
0.00227
0.00206
0.00186
0.00169
0.00153
0.00139
0.00126
0.00114
0.00103
0.00094
0.00085

1

0.15455
0.14129
0.12909
0.11789
0.10761
0.09818
0.08955
0.08165
0.07443
0.06784
0.06181
0.05631
0.05129
0.04672
0.04255
0.03875
0.03529
0.03213
0.0292¢6
0.02664
0.02426
0.02209
0.02012
0.01832
0.01669
0.01520
0.01385
0.01261
0.01149
0.01047
0.00954
0.00870
0.00793
0.00723
0.00659
0.60601
0.00548
0.00500
0.00456
0.00416
0.00379
0.00346
0.006316
0.00288
0.00263

B
SELECT ABSOLUTE R

2 3
0.16373 0.14581

0.i5013 0.13396

0.13758 0.12301
0.12602 0.11292
0.11538 0.10362
0.10560 0.09506
0.09661 0.08718
0.08837 0.07994
0.08081 0.07329
0.07387 0.06718
0.06753 0.06157
0.06171 0.05643
0.05640 0.05171
0.05153 0.04738
0.04708 0.04341
0.04301.0.03978
0.03930 0.03645
0.03590 0.03340

0.03280 0.03060

0.02996 0.02804
0.02737 0.02569
0.02501 0.02355
0.02285 ¢.02158
0.02088 0.01978
0.01908 0.01813
0.01744 0.01662
0.01594 0.01523
0.,01457 0.0139¢
0.01332 0.01280
0.01217 0.61174
0.01113 0.01077
0.01018 0.00987
0.00931 0.00906
0.00851 0.00831
0.00779 0.00762
0.00712 0.00699
0.00652 0.00642
0.00596 0.00589
0.00546 0.00541
0.00500 0.00496
0.00457 0.00456
0.00419 0.00418
0.00384 0.00384
0.00351 0.00353
0.00322 0.00324

4

0.12422
0.10522
0.09680
0.08903
0.08186
0.07526
0.06918
0.06359
0.05844
0.05370
0.04935
0.04534
0.04166
0.03828
0.03517
0.03231
0.02969
0.02728
0.02507
0.02303
0.02117
0.01945
0.01788
0.01643
0.01510
0.01388
0.01276
0.01173
0.01079
0.00992
0.00912
0.00839
0.00771
0.00709
0.00653
0.00600
0.00552
0.00508
0.00468
0.00430
0.00396
0.00365
0.00336
0.00309

YT T

E

ULT

0.10604
0.08732
0.07966
0.07284
0.06687
0.06139
0.05624
0.05150
0.04716
0.04316
0.03949
0.03614
0.03308
0.03026
0.02767
0.02528
0.0230%
0.02109
0.01926
0.01759
0.01607
0.01468
0.01342
0.01227
0.01122
6.01027
0.00940
0.00860
0.00788
0.00721
0.00661
0.00605
0.00554
0.00507
0.00465
0.00425
0.00389
0.00356
0.00325
0.00297
0.00271
0.00247
0.00225
0.00205

IBIT I

x

V-B

ATES OF REMARRIAGE

0

0.00077
0.00063
0.00057
0.00052
0.00047
0.00043
0.00039
0.00035
0.00032
0.00029
0.00026
0.00024
0.00022
0.00020
0.00018
0.00016
0.00015
0.00013
0.00012
0.00011
0.00010
0.00009
0.00008
0.00008
0.00007
0.00006
0.00006
0.00005
0.0C005
0.00004
0.00004
0.00004
0.00003
0.00003
0.00003
0.00002
0.00002
0.00002-
0.00002
0.00002
0.00002
0.00001
0.00001
0.00001

1

0.00240
0.00200
0.00183
0.00167
0.00153
0.00140
0.00128
0.00117
0.00107
0.00098
0.00089
0.00082
0.00075
0.00068
0.00063
0.00057
0.00052
0.00048
0.00044
0.00040
0.00037
0.00034
0.00031
0.00028
0.00026
0.00024
0.00022
0.00020
0.00018
0.00017
0.00015
0.00014
0.00013
0.00012
0.00011
0.00010
0.00009
0.00008
0.00008
0.00007
0.00007
0.00006
0.00006
0.00005

2

0.00295
0.00247
0.00227
0.00208
0.00191
0.00175
0.00160
0.00147
0.00135
0.00124
0.00113
0.00104
0.00095
0.00088
0.00080
0.00074
0.00068
0.00062
0.00057
0.00053
0.00048
0.00044
0.00041
0.00037
0.00034
0.00032
0.00029
0.00027
0.00025
0.00623
0.00021
0.060019
0.00018
0.00016
0.00015
0.00014
0.00013
0.00012
0.00011
0.00010
0.00009
0.00008
0.00008
0.00007

3

0.00298
0.00273
0.00251
0.00231
0.00212
0.00195
0.00179
0.00165
0.00152
0.00139
0.00128
0.00118
0.00108
0.00100
0.00092
0.00084
0.00078
0.00071
0.00066
0.00061
0.006056
0.00051
0.00047
0.00044
0.00040
0.00037
0.00034
0.00031
0.00029
0.00627
0.00024
0.00023
0.00021
0.00019
0.00018
0.00016
0.00015
0.00014
0.06013
0.00012
0.00011
0.60010
0.00009
0.00008
0.00008

4

0.00284
0.00262
0.00241
0.00222
0.00205
0.00188
0.00174
0.00166
0.00147
0.00136
0.00125
0.00115
0.00106
0.00098
0.00090
6.00083
0.00077
0.00071
0.00065
0.00060
0.00C55
0.00051
0.00047
0.00043
0.00040
0.00037
0.00034
0.00G31
0.0002%
0.00027
0.00025
0.00023
0.00021
0.00019
0.00018
0.00017
0.00015
0.00014
0.00013
0.00012
0.00011
0.00010
0.00009
0.00009
0.00008

ULT

0.00186
0.00168
0.00152
0.00136
0.00123
0.00110
0.00098
0.00087
0.00078
0.00069
0.00061
0.00054
0.00048
0.00042
0.00037
0.00033
0.00028
0.00025
0.00022
0.00019
6.00017
0.00014
G.00013
0.00011
0.00009
0.00008
0.00007
0.00006
0.00005
0.00005
0.00004
0.00003
0.00003
0.00003
0.00002
0.00002
0.00002
0.00001
0.00001
0.00001
0.00601
0.00001
0.00001
0.00001
0.0
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AGE 0

16 100000.0
17 81027.2,
18 66760.1
19 55831.8
20 47307.0
21 40554.6
22 35127.1
23 30713.4
24 27088.5
25 24081.4
26 21562.8
27 19435.6
28 17623.6
29 16067.8
30 14721.6
31 13549.3
32 12521.4
33 11614.6
34 10810.2
35 106092.3
36 9448.1
37 8867.7
38 8341.3
39 7862.1
40 7423.8
41 7021.3
42 6650.5
43 6307.1
b4 5988.3
45 5691.1
46 5413.2
47 5152.7
48 4907.7
49 4676.9
5¢C 4458.8
51 4252.4
52 4056.5
53 3870.2
54 3692.6
55 3523.2
56 3361.2
57 3206.0
58 3057.3
39 2914.4
60 2777.1

1

90149.6
73525.0
60939.9
51239.3
43627.7
37565.3
32666.8
28664.5
25363.3
22613.5
20302.0
18342.5
16667.8
15225.2
13973.6
12880.3
11919.3
11069.6
10313.9
9638.0
9030.5
8481.7
7983.2
7528.6
7112.2
6729.4
6375.9
6048.1
5743.3
5458.8
5192.5
4942.5
4707 .4
4485.5
4275.8
4077.0
3888.1
3708.3
3537.0
3373.2
3216.5
3066.4
2922.5
2784.1
2651.1

2

73591.0
60959.5
51242.0
43638.8
37588.9
32707.0
28713.6
25413.8
22663.3
20349.7
18387.2
16709.3
15263.6
14008.8
12912.3
11948.3
11095.5
10337.1
9656.8
9049.1
8498.1
7998.1
7541.8
7124.1
6740.1
6385.5
6056.9
5751.2
5465.9
5198.9
4948.3
4712.6
4490.3
4280.0
4080.8
3891.5
3711.4
3539.6
3375.6
3218.7
3068.3
2924.1
2785.6
2652.4
2524.1

EXHIBIT 1V-C

SELECT Dx FOR LIFE UNREMARRIED @ 3.5%/0.0%

3

59419.8
50020.1
42667.0
36822.8
32103.3
28242.1
25042.6
22366.4
20110.7
18193.5
16550.8
15133.4
13901.4
12823.5
11874.2
11033.5
10284.6
9614.3
9011.2
8465.9
7970.3
7518.2
7103.7
6722.6
6370.5
6044.0
5740.1
5456.3
5190.7
4941.3
4706.6
4485.1
4275.6
4076.9
3888.2
3708.5
3537.1

3373.4°

3216.8
3066.6
2922.6
2784.2
2651.2
2523.0
2399.3

4

49004.6
41824.4
36126.8
31536.5
27782.2
24673.6
22068.5
19866.0
17991.1
16382.6
14992.1
13782.5
12722.8
11788.8
10960.5
10221.9
9560.1
8964.1
8424.9
7934.6
7486.8
7076.3
6698.5
6349.4
6025.5
5723.9
5442.2
5178.3
4930.4
4697.0
4476.7
4268.2
4070.4
3882.5
3763.5
3532.7
3369.5
3213.3
3063.6
2919.9
2781.8
2649.0
2521.1
2397.6
2278.1

ULT

41436.)
35763.4
31208.9
27499.4
24433.6
21870.1
18701.1
17851.0
16262.7
14889.2
13693.3
12645.3
11721.3
10901.5
10170.2
9514.4
8923.6
8388.7
7%02.3
7458.0
7050.5
6675.5
6328.8
6007.1
5707.5
5427.5
5165.2
4918.8
4686.6
4467.5
4260.0
4063.2
3876.0
3697.7
3527.6
3364.9
3209.2
3059.9
2916.6
2778.9
2646.4
2518.7
2395.4
2276.1
2160.5

AGE

2}
22
23
24
25
26
27
28
29
30
31
32
33
34

AGE

61
62
63
64
65
66
67
68
69
70
71
72
73
74

1065

0

2645.0
2517.7
2394.7
2275.8
216G.4
2048.4
193%.5
1833.5
1730.1
1629.3
1531.0
1435.2
1341.5
1249.7
1159.6
1071.2
984.8
900.7
819.0
740.1
664.1
591.1
521.8
456.6
395.7
339.1
286.8
239.1
196.7
159.6
127.5
100.2
77.2
58.3
43.3
31.5
22.6
15.9

1

2523.0
2399.3
2279.7
2163.8
2051.3
1941.9
1£35.6
1731.9
1630.8
1532.3
1436.3
1342.4
1250.5
11606.2
1071.7
985.2
901.0
819.3
740.3
664.2
591.3
521.9
456.6
395.8
339.2
286.8

239.1

196.7
159.6
127.6
100.2
77.2
58.3
43.3
31.5
22.6
15.9
1.1

2

2400.2
2280.5
2164.4
2051.8
1942.3
1835.8
1732.1
1631.0
1532.4
1436.3
1342.5
1250.5
1160.2
1071.7
985.2
901.0
819.2
740.3
664.2
591.2
521.9
456.6
395.7
339.1
286.8
239.1
196.7
159.6
127.5
100.2
77.2
58.3
43.3
31.5
22.6
15.9

-
—
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3

2279.6
2163.6
2051.0
1941.6
1835.2
1731.5
1630.4
1531.9
1435.8
1342.0
1250.1
1159.8
1071.4
984.9
$00.7
£19.0
740.1
664.0
591.1
521.8
456.5
385.6
33%.1
286.7
259.1
196.6
159.5
127.5
100.1
77.2
58.3
43.3
31.5
22.6
15.9

—
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4

2162.2
2049.7
1840.5
1834.1
1730.6
1629.5
1531.1
1435.1
1341.3
1249.5
1159.3
1070.9
984.5
900.3
818.7
739.8
663.8
590.9
521.6
456.4
395.5
339.0
286.6
239.0
196.6
159.5
127.5
100.1
77.1
58.3
43.3
31.5
22.6
15.9

—
-
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ULT

2048.2
1939.1
1832.9
1729.4
1628.5
1530.1
1434.2
1340.5
1248.7
1158.6
10670.3
984.0
'899.9
818.3
739.4
663.5
590.6
521.4
456.2
395.4
338.8
286.5
238.9
196.5
159.5
127.5
100.1
77.1
58.3
43.3
31.5
22.6
15.9

—
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0

100000.0
85888.9
75013.7
66496.6
59724.0
54271.1
49828.5
46181.6
43175.0
40685.0
38615.8
36694.6
35462.2
34271.4
33284.2
32471.7
31808.7
31275.6
30855.8
30535.2
30301.5
30146.2
30058.0
30031.4
30058.4
30134.6
30255.5
30414.,9
30610.1
30836.7
31090.5
31369.9
31671.5
31992.4
32331.1
32684.5
33049.2
33423.0
33803.4
34187.5
34572.0
34954.9
35332.9
35703.2
36062.6

1

95558.6
82612.7
72580.4
64688.5
58383.6
53287.0
49118.8
45686.9
42850.8
40497.3
38539.2
36908.8
35551.3
34422.8
33488.5
32720.5
32096.1
31596.3
31205.7
30910.5
30699.6
30564.2
30493.9
30482.9
30524.8
30614.5
30746.6
30916.1
31119.2
31352.3
31612.3
31896.1
32201.4
32524.8
32864.1
33216.3
33578.1
339%947.0
34320.9
34696.1
35069.3
35438.7
35801.4
36153.1
36491.6

2

82686.9
72603.7
64691.9
58398.6
53320.5
49179.2
45765.1
42936.0
40586.6
38629.7
3699¢8.6
35639.6
34509.4
33572.9
32801.9
32174.0
31670.4
31275.9
30977.1
30763.0
30623.2
30550.7
30536.4
30575.9
30663.1
30793.1
30960.9
3il162.0
31393.1
31651.4
31933.6
32236.9
32559.3
32896.6
33247.2
33607.6
33975.0
34346.8
34720.9
35093.0
35460.4
35821.2
36172.0
36508.8
36827.4

EXHIBIT IV-C (cont’d)

SELECT Dx FOR LIFE UNREMARRIED @ 3.5%/6.0%

3

70769.9
63149.3
57098.0
52233.9
48271.5
45013.6
42308.9
40054,7
38176.2
36608.8
35301.7
34215.2
33315.6
32576.2
31974.5
31493.2
31117.1
30834.5
30634.2
30507.1
30444 .4
30440.5
30488.1
30583.6
30726.5
30894.9
31101.9
31338.4
31601.3
31888.2
32195.7
32521.3
32862.5
33215.8
33578.6
33948.8
34322.7
34698.2
35072.2
35441.2
35803.2
36154.6
36492.7
36812.3
37107.5

4 ULT AGE AGE ] 1 2

61867.2 55450.8 21 61 36407.9 36811.5 37122.0
55970.5 50731.1 22 62 36734.9 37107.9 37385.6
51246.5 46926.7 23 63 37037.0 37372.8 37611.5
47419.3 43829.8 24 64 37308.8 37600.9 37793.7
44280.6 41280.0 25 65 37542.6 37784.6 37924.9
41685.6 39165.9 26 66 37731.3 37916.9 37996.3
39521.3 37398.6 27 67 37869.1 37990.2 38000.6
37711.6 35919.7 28 68 37946.9 37995.6 37928.1
36201.6 34687.1 29 69 37956.8 37924.7 37774.2
34942.8 33663.1 30 70 37889.8 37771.6 37530.0
33895.8 32816.8 31 71 37740.6 37528.5 37182.0
33630.5 32123.5 32 72 37500.3 37180.9 36712.4
32320.4 31562.7 33 73 37156.7 36712.4 36105.8
31744.5 31116.6 34 74 36691.1 36106.5 35352.8
31284,9 30770.9 35 75 36087.7 35353.9 34450.0
30927.5 30514.1 36 76 35337.2 34451.0 33393.9
30660.4 30336.3 37 77 34436.9 33395.9 32186.8
30474.2 30229.1 38 78 33383.5 32188.4 30829.5
30359.3 30184.9 39 79 32177.8 30831.3 29321.0

30308.1 30196.9 40 80 30622.4 29323.1 27666.5
30313.4 302606.0 41 81 29315.4 27668.5 25886.1
30370.7 30369.4 42 82 27661.8 25887.6 24006.8

30474.1 30519.6 43 83 25882.4 24008.7 22054.6
3061%9.0 30706.4 44 84 24004.4 22056.4 20034.4
30800.4 30925.3 45 85 22052.6 20035.6 17957.4
31014.1 31172.9 46 86 20033.0 17958.8 15871.5
31257.0 31446.4 47 87 17956.7 15872.7 13837.3
31525.7 31742.6 48 88 15870.8 13838.2 11901.4

31817.5 32059.2 49 89 13836.9 11902.3 10083.3
32130.2 32393.7 50 90 11%01.4 10084.0 8393.0
32460.4 32742.5 51 91 10083.1 8393.4 6854.9
32805.7 33103.5 52 92 £392.8 6855.3 5493.0

33163.0 33473.3 53 93 6854.9 5493.3 4320.9
33529.3 33849.5 54 94 5492.9 4321.1 3337.1
33902.3 34229.6 55 95 4320.9 3337.3 2533.9
34279.9 34610.8 56 96 3337.1 2534.0 1894.8
34657.8 34989.5 57 97 2533.9 1894.9 1397.2
35034.2 35363.4 58 98 1894.8 1397.3 1016.7
35405.7 35729.6 59 99 1397.3 1016.7 730.5
35769.8 36085.0 60 100 1016.7 730.6 518.8
36123.0 36426.5 61 101 730.6 518.8 364.4
36462.7 36749.2 62 102 518.8 364.4 253.3
36783.9 37047.7 63 103 364.4 253.3 174.4
37080.8 37314.8 64 104 253.3 174.4 119.0
37346.2 37543.7 65 105 174.4 119.0 80.6

3

37371.7
37597.9
37780.0
37911.2
37983.4
37987.2
37915.2
37761.4
37517.6
37169.8
36700.6
36094.6
35341.8
34439.7
33384.5
32177.4
30821.2
29313.4
2765%9.6
25879.8
24001.5
22049.8
20030,2
17954.0
15868.5
13834.8
11899.5
1C081.6
8391.6
6854.0
5492.2
4320.4
3336.7
2533.6
1894.7
1397.1
1016.6
730.5
518.7
364.3
253.3
174.4
119.0
80.6
54.1

4

37573.4
37756.6
37888.4
37960.9
37966.3
37894.3
37741.3
37498.1
37151.2
36683.0
36077.6
35325.9
34424.5
33370.5
32164.6
30809.1
29302.5
27649.9
25871.0
23993.8
22043.2
2002444
17949.2
15864.3
13831.4
11896.7
10079.5
£389.9
6852.6
5491.3
4319.7
3336.2
2533.3
1894.4
1396.9
1016.5
730.4
518.7
364.3
253.2
174.4
119.0
£0.6
54.1
36.1

ULT

37727.8
37860.7
37934.3
37940.1
37869.7
37717.1
37474.8
37128.9
36661.7
36057.4
35306.8
344C6.6
33353.8
32149.1
30795.0
29289.6
27638.0
25860.7
23984.7
22035.2
20017.6
17943.2
15859.6
13827 .4
11893.4
10076.9
8387.9
6851.0
5490.1
4318.8
3335.6
2532.8
1894.1
1396.7
1016.3
730.3
518.6
364.3
253.2
174.4
119.0
80.5
S54.1
36.1
23.9
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AGE
16
17
18

20

21 -
23

24
25
26
27

29
30
3t
32
33
34
35
36

38
39

&1
42
43
44
45
46
47
48
49
50
51

53
54
55

57
58
59
60

0

852344.
746100.
660716.
590840.
532681.
463580,
441587,
405291,
373633,
345774,
321059.
298974,
279105.
261118.
244745,
229766.
215999.
203294,
191524,
180583,
170379.
160837,
151888,
143477,
135555.
1280€0.
121014,
114324,
107983.
101965.
96247,
90811.
85639.
80713.
76021,
71548,
67284,
63217.
59337.
55637,
52107.
48740.
45529.
42467.
39549.

1

752344,
6650672.
593955.
535008.
485374.
4436G26.
406459,
374577,
346544,
321692.
299496,
279538.
261481,
245050,
2306023,
216216.
203477,
191679,
180714,
170481,
160931.
151969.
143546,
135615,
128132.
121059.
114363,
108017.
101994,
96274,
90834.
85659,
80731.
76036,
71562.
67296,
63227.
59346,
55645.
52114,
48746.
45534,
42472,
39553.
36772,

2

662195.
591547.
533016.
483769,
441746,
405461 .
373793.
345913.
321181.
299079,
2791%4.
261196.
244813,
229825.
216049,
203336.
191558,
180610,
170400.
160853,
151900.
143487,
135563.
128087.
121019.
114329,
107987.
101969.
86251.
90815,
85642.
80716.
76023.
71551.
67286.
63219,
59339.
55638.
52108,
48741,
45529.
42467,
39549,
36769.
34121,

3

588604.
530588.
481774,
440130.
404157,
372754,
345079.
320499.
298518,
278729.
260807,
244486,
229549,
215816.
203137.
191388,
180462.
170273.
160742,
151804,
143402,
135489.
128021.
120962.
114279.
107944,
101931,
96218.
90785.
85616.
€0694.
76004.
71533.
67271.
63205.
59327.
55628.
52099.
48732.
45522.
42461,
39543,
36764.
34117.
31597.

EXHIBIT IV-D

SELECT Nx FOR LIFE UNREMARRIED @ 3.5%/0.0%

4

529184.
480568.
439107.
403307.
372054.
344512,
326036.
298133,
278467,
260536,
244256,
229353.
215648,
202993.
191263.
180354.
170178.
160658,
151730.
143338,
135432,
127971.
120918.
114240,
107909.
101900.
96190.
90761.
85595.
80675.
75987.
71518.
67258.
63194.
59317.
55619.
52091.
48725.
45515.
42455,
39538.
36759.
34112,
31593.
29198.

ULT

480179.
438743.
402980,
371771.
344272.
319838,
297968.
2782617,
260416,
244153,
229264.
215571.
202925.
191204,
180302,
170132.
160618 .
151694,
143306,
135403.
127945,
120895,
114219,
107890,
101883,
96176,
90748.
85583,
80664 .
75978.
71510.
67250.
63187.
‘59311,
55613.
52086.
48721.
45512,
42452,
39535.
36756.
34110.
31591.
29196,
26920.

AGE

21
22
23
24
25
26
27
28
24
36
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

AGE

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
&9
90
91
92
93
94
95

0

36769.
34122,
31602.
29206.
26930.
247869.
22726.
207E0.
18947,
17217.
1558¢.
14058,
12623.
11282.
10033,
&873.
7803.
6818.
5918.
5099.
4359.
3696,
3105.
2583.
2127.
1731.
1392,
1105,
866.
670.
510.
383.
282,
205.
147.
104,
72.
50.
34,
23.
15.
10.

6.

4.

3.

1

34124,
31604,
29208.
26930,
24769,
22720.
20780.
18947,
17217.
15588,
14057.
12622,
11281.
10032,
8873.
7802.
6818.
5918,
5099.
4359,
3695.
31C4.
2583,
2127.
1731.
1392,
1105.
866.
670.
510.
383.
282.
205.
147,
104,
72,
50.
34,
23.
15,
10.

6.

4.

3.

2.

2

31601.
29205.
26928.
24767,
22718,
20778,
18945,
17215.
15586,
14056,
12621,
11280.
10631.

6872.°

7801,
6817.
5917.
5098.
4359.
3695.
3104.
2583.
2126.
1731.
1392,
1105.
866.
67¢C.
510.
383.
282.
205,
147,
104,
72.
50.
34,
23.
15.
10,
6.

4.

3.

2.

1.

29201.
26924.
24764,
22715.
20776.
18942,
17213,
15584,
14054,
12619.
11279.
10030.
8871,
7800.
6816.
5916.
5098.
4358.
3694,
3104,
2582,
2126.
1731,
1392.
1105.
866.
670.
510.
383.
282.
205.
147,
104,

15,

4

26921.
24761.
22713.
20773.
18940,
17211,
15582,
14G52.
12618.
11277.
16028.
8870.
7799.
6815.
5915.
5097.
4358.
3694,
3103,
2582.
2126,
1730.
1391.
1105,
866.
669.
510G,
382.
282.
20s5.
147,
104.
72.
50.
34.
23.
15.
10.

6.

b

3.

2.

1.

1.

0.

ULT

24759.
22711,
20772.
18930,
17210,
15581,
14051,
12617,
11277,
10028,
£869.
7799.
6815,
5915.
5097,
4357.
3694.
3103.
2582,
2126.
1730.
1391.
1105,
866.
669.
510.
382,
282.
205.
147.
104.
72.
50.
34,
23,
15.
10.

6.

4.

3.

2.

i.

1.

0.

.

F1EVL FOVIIIVIATY

L6



0

'2777029.

2670921.
25805913,
2502275,
2433189,

2371365,

2315305,
2263935,
2216434,
2172121,
2130445,
2090966,
2053313,
2017179,
1982308,
1948490,
1915542,
1883309.
1851656,
1820463,
1789624 .
1759054,
1728663,
1698386.
1666154,
1637913,
1607610,
1577199.
1546641,
1515899.
1484939,
1453734,
1422258,
1390486,
1358401,
1325985,
1293220.
1260097,
1226608,
1192742,
1158498,
1123875,
1088877,
1053505,
1017767,

1

2677029,
2585032.
2505582,
2435778.
2373465.
2317094,
2265477,
2217753.
2173259.
2131436,
2091829,
2054071,
2017850.
1982907.
1948024,
1916019.
1883733,
1852034.
1820800.
1789928.
1759323.
1728908.
1698605.
1668355.
1638096.
1607778.
1577355.
1546784,
1516031.
1485062,
1453849.
1422364,
139G587.
1358494.
1326070.
1293301.
1260171,
1226674,
1192804.
1158555,
1123926.
1088921.
1053544,
1017802.

981705.

2

2581471,
2502420,
2433001,
2371090.
2315081.
2263807.
2216358.
2172066,
2130409,
2090938,
2053290.
2017162,
1982299,
1948484,
1915536,
1883298.
1851637,
1820438.
1789594,
1759017.
1728623,
1698344,
1668111.
1637872.
1607571 .
1577164,
1546608,
1515868,
1484911.
1453710,
1422236,
1390468.
1358385.
1325969.
1283206,
1260684,
1226593,
1192727.
1158483,
1123859.
1088857,
10534€2.
1017743,
981648.
945213,

3

2498784,
2429816,
2368310,
2312691,
2261761.
2214628,
2170593.
2129130,
2089822,
2052309.
2016291.
1981523,
1947790,
1914912,
1882734,
1851124.
1819967.
1789162,
1758617,
1728254,
1698000.
1667793,
1637575.
1607296.
1576908,
1546370,
1515647.
1484706.
1453518,
1422059 .
1390303,
1358231.
1325826.
1293072.
1259959,
1226477.
1192618.
1158380,
1123762.
1088766.
1053396.
1017661 .
981571,
945140,
908386.

EXHIBIT IV-D (cont’d)

SELECT Nx FOR LIFE UNREMARRIED (@ 3.5%/6.0%

4

2428014.
2366667.
2311212,
2260458,
2213489.
2169614,
2128284,
2089075,
2051646,
2015700,
1980990.
1947308.
1914474,
1882335.
1850759.
1819631.
1788850.
1758327.
1727983,
1697747,
1667556,
1637353,
1607087.
1576712.
1546187.
1515476.
1484546,
1453368,
1421917.
1390170.
1358107.
1325710.
1292964.
1259857,
1226380,
1192528,
1158295.
1123682,
1088690.
1053325,
1017593,

981506,

945078.

908327,

871278.

ULT

2366147,
2310696.
2259965,
2213038,
2169208.
2127928.
2088763.
2051364,
2015444,
1980757,
1947094,
1914277,
1882154,
1850591,
1819474,
1788703,
1758189.
1727853,
1697624.
1667439.
1637242,
1606982,
1576613,
1546093,
1515387.
1484461,
16453289,
1421842,
1390100.
1358040.
1325647,
1292904.
1259801,
1226327,
1192478,
1158248.
1123637.
1088648
1053285.
1017555,

981470.

945043,

908294,

871247,

833932.

AGE

AGE

61
62

[

981675,
945243,
908489,
871441,
834127.
796581,
758855,
720993,
683059.
645117,
607245,
569523,
532043.
494909 .
458240.
422173,
386€58.
352441,
319076,
286917.
256110,
226809.
199160.
173289,
149294,
127250.
107223,
89272.
73406,
59572.
47673,
37592.
29201.
22347,
16854,
12534,
9197,
6664,
4769.
3372.
2355.
1625.
1106.
741,
488.

1

945267.
908508,
871452,
£34132.
796584.
758850.
720986.
683047,
645102,
607227,
569504,
532022.
494887,
458218,
422152.
386836,
352421,
319058.
286899.
256094.
226795.
199147.
173278.
149285.
127241.
107217.
89267.
73401.
59569.
47671.
37590,
29199.
22346.
16854.
12534,
9197.
6663,
4769.
3372,
2355,
1624.
1106.
741,
488,
314.

2

908455,
871400,
834079,
796531,
758800.
720933,
682995,
645051,
607178,
569456,
531976.
494842,
458174,
422111,
386798,
352385,
319025.
286869,
256067,
226771,
199127,
173259,
149269,
127228.
107205.
89258,
73394,
59563,
47666,
37587.
29197,
22344,
16853,
12533.
9196.
6663.
4768,
3371,
2355,
1624.
1106,
741.
488,
314,
195,

3

871333.
834015.
796468.
758737.
720875.
682937,
644995,
607123,
569403.
531926,
494794,
458129.
422068.
386758,
352348,
318991,
286838.
256040.
226746.
199105.
173240.
149252,
127214,
107194,
89248,
73386.
59557.
47661.
37583.
29194,
22342,
16851.
12532.
9196.
6662,
4768.
3371.
2355.
1624,
1106.
741,
488,
314.
195,
114,

4

833961.
796417.
758688.
720826.
682891,
644950.
607080,
569362.
531886.
494756.
458093.
422035,
386727.
352319.
318964.
286813.
256017.
226726.
199087.
173225.
149239.
127203,
107184.
8§9240.
73379.
59551,
47657,
37580,
29191.
22340.
16850.
12531.
9195,
6662.
4768.
3371.
2355.
1624,
1106.
7641,
488,
314.
195.
114.
60.

ULT

796388,
758660.
720799.
682865.
644925,
607055,
569338.
531863.
494735.
458073.
422015.
386709.
352302.
318948.
286799.
256004.
226714,
199076.
173216.
149231,
1271%6.
107178.
89235.
73375.
59548,
47655,
37578.
29190.
22339.
16849,
12530.
9194,
6662,
4767.
3371.
2354.
1624,
1106.
741 .
488.
314.
195.
114.
60C.

24,

105
166
107
108
109
110

86
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0

8.023

8.708.

9.397
10.082
10.760
11.424
12.071
12.696
13.293
13.859
14.389
14.883
15.337
15.751
16.125
16.458
16.750
17.003
17.217
17.393
17.533
17.637
17.709
17,749
17.760
17.742
17.696
17.626
17.532
17,416
17.280
17.124
16.950
16.758
16.549
16.325
16.087
15.834
15.569
15.292
15.003
14.703
16.392
14,071
13.741

EXHIBIT IV-E

SELECT ANNUITY FOR LIFE UNREMARRIED @ 3.5%/0.0%
1 2 3 4 ULT AGE AGE 0 1 2 3 4 ULT AGE

7.846 8.498 9.406 10.299 11.088 21 61 13.401 13.025 12.666 12.310 11.951 11.568 66
8.546 9.204 10.107 10.990 11.768 22 62 13.053 12,672 12.307 11.944 11.580 11.212 67
9.247 9.902 10.791 11.655 12.412 23 63 12.697 12.312 11.9%41 11.574 11.205 10.833 68
9.941 10.586 11.453 12.289 13.019 24 64 12.334 11.946 11.571 11.199 10.826 10.451 69
10.625 11.252 12,089 12.892 13.590 25 65 11.965 11.575 11.196 10.820 10.445 10.068 70
11.294 11.897 12,699 13.463 14,124 26 66 11.592 11,200 10.818 10.440 130.062 9.683 71
11.943 12,518 13.280 14.002 14,624 27 67 11.214 10.82) 10.437 10.057 9.677 9.297 72
12.568 13.111 13.830 14.507 15.088 28 68 10.834 10.440 10.055 9.673 9.292 g.912 73
13.163 13.672 14.344 14.975 15.513 29 69 10.451 10.057 9.671 9.288 8.907 8.530 74
13.726 14.197 14.820 15.403 15.898 30 70 10.067 9.673 9.286 8.903 8.526 8.155 75
14,252 14.684 15.258 15.792 16.243 31 71 9.681 9.287 8.901 8.522 8.151 7.787 76
14.740 15.132 15.655 16.141 16.547 32 72 9.295 8.903 8,521 8.147 7.783 7.426 77
15.188 15.539 16.013 16.450 16.813 33 73 8.909 8.522 8.146 7.780 7.422 7.073 78
15.595 15.906 16.330 16.719 17.039 34 74 8,527 8.147 7.778 7.420 7.070 6.729 79
15.961 16.232 16.607 16.950 17.229 35 75 £.152 7.779 7.418 7.068 6.726 6.393 80
16.287 16.518 16.846 17.144 17.381 36 76 7.783 7.419 7.066 6.724 6.390 6,067 81
16.571 16,764 17.047 17.301 17.499 37 77 7.423 7.067 6.722 6.388 6.065 5.754 82
16.816 16.972 17.210 17.422 17.583 38 78 7.070 6.723 6.387 6.063 5.752 5.452 83
17.021 17,142 17.338 17.510 17.635 39 79 6.726 6.388 6.062 5.750 5.450 5.160 84
17.189 17.276 17.431 17.565 17.655 40 g0 6.390 6.063 5.749 5.449 5.158 4.876 &5
17.321 17,375 17.4%2 17.590 17.647 41 81 6.065 5.750 5.448 5.157 4.875 4.606 86
17.417 17.440 17.522 17.584 17.610 42 82 5.752 5.448 5.156 4,874 4,605 4.356 87
17.481 17.475 17.522 17.551 17.548 43 83 5.450 5.156 4,873 4.604 4.355 4.124 88
17.513  17.479 17.493 17.492 17.460 44 84 5.158 4.873 4.604 4.354 4,123 3.906 89
17.516 17,455 17.439 17.409 17.351 45 85 4.875 4,604 4.353 4.122 3.905 3.698 90
17.490 17,404 17.360 17.303 17.220 46 86 4.605 4.354 4.122 3.9G5 3.697 3.501 91
17.437 17,329 17.258 17.175 17.069 47 e7 4,355 4,122 3.904 3.696 3.500 3.321 92
17.360 17.230 17.134 17.027 16.899 48 88 4,123 3.905 3.696 3.499 3.320 3.161 93
17.259 17.110 16.990 16.861 16.712 49 89 3.905 3.696 3.499 3.320 3.161 3.020 94
17.137 16,968 16.827 16.676 16.507 50 90 3.697 3.499 3.320 3.160 3.020 2.896 95
16.993 16.807 16.645 16.474 16,287 51 91 3.500 3.320 3.160 3.019 2.895 2.788 96
16.831 16.628 16.446 16.256 16.051 52 92 3.320 3.160 3.019 2.895 2.788 2,694 97
16.650 16.431 16.231 16.023 15.802 353 93 3.161 3.019 2.895 2.787 2.694 2.610 98
16.451 16.217 16.000 15.777 15.540 54 94 3.020 2.895 2.787 2.693 2.610 2.533 99
16.236 15.988 15.756 15.517 15.265 53 95 2.895 2.787 2.693 2.609 2.533 2.461 100
16.006 15.745 15.498 15.244 14.979 56 96 2.788 2.693 2.609 2.532 2.461 2.393 101
15.762 15.488 15.227 14.959 14.682 57 97 2.694 2.609 2.532 2.461 2.393 2.326 1G2
15.504 15,219 14.944 14.664 14.374 58 98 2.610 2.532 2.461 2.393 2.326 2.256 103
15.232 14.936 14.649 14,357 14.055 59 99 2,533 2.461 2.393 2,326 2.256 2.177 104
14,949 14.643 14,344 14.040 13.727 60 100 2.461 2.393 2,326 2,256 2.177 2.082 105
14.655 14,339 14.028 13.713 13.389 61 101 2.393 2,326 2.256 2.177 2.082 1.957 106
14.349 14.023 13.703 13.376 13.043 62 102 2,326 2.256 2.177 2.082 1.957 1.782 107
16,033 13.698 13.367 13.031 12.688 63 103 2.256 2.177 2.082 1.957 1.782 }.523 108
13,707 13.363 13.022 12.677 12.327 64 104 2.177 2.082 1.957 1.782 1.523 1.125 109
13.370 13.018 12.669% 12.317 11.960 65 105 2,082 1.957 1.782 1.523 1.125 0.500 110
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0

27.270
30.597
33.903
37.13¢0

L 40.241

43.195
45.965
48.522
50.836
52.889
54,670
56.174
57.401
58.359
59,057
59.566
59.721
59.717
59.510
59.118
58.561
57.851
57.011
56,054
54.997
53.853
32.635
51.356
50.027
48.659
47.262
45.842
44.407
42.963
41.515
40.069
38.630
37.201
35.7¢6
34.388
33.010
31.652
30.318
29.007
27.722

1

27.515
30.791
34,021
37.154
40.153
42,983
45.622
48.042
50.217
52.132
53.778
55.153
56.259
57.104
57.700
58.057
58.190
58.116
57.848
57.407
56.808
56,066
55,203
54,231
53.164
52.017
50.802
49,532
48.217
46.867
45,490
44,094
42.684
41.268
39.850
38.436
37.030
35.635
34,254
32.892
31.549
30.227
28.927
27.653
26.402

SELECT ANNUITY FOR LIFE UNREMARRIED @ 3.5%/6.0%

2

30.720
33.967
37.109
40.102
42,918
45.532
47.929
50.088
51.991
53.628
54.996
56.099
56.942
57.537
57.897
58.035
57.966
57.706
57.271
56.680
55.948
55.091
54.127
53.067
51.927
50.718
49.454
48.145
46.801
45.429
44,037
42.633
41.220
39.807
38.397
36,994
35.6C3
34,226
32.866
31,525
30.206
28.909
27.636
26.388
25.166

3

34,809
37.977
40.978
43.776
46.355
48.699
50.803
52.656
54,242
55.561
56.616
57.414
57.965
58.283
58.382
58.279
57.988
57.525
56.907
564151
55.274
54.289
53.212
52,054
50.831
45.553
48.232
46.877
45.495
44,095
42.683
41.264
39.845
38.429
37.023
35.627
346.247
32.884
31.541
30.220
28.922
27.647
26.398
25.175
23.980

4

38.746
41,784
44.600
47.170
49.488
51.547
53.352
54.896
56.173
57.186
57.944
58.455
58.734
58.796
58.658
58.335
57.844
57.199
56.418
55.516
54.510
53.412
52.236
50.995
49.700
48.364
46.995
45.601
44.190
42,767
41.339
39.911
38.488
37.075
35.674
34.28¢8
32.921
31.574
30.249
28.947
27.670
26.418
25.193
23.996
22.830

EXHIBIT IV-E (cont’d)

ULl

42.171
45.048
47.659
49.992
52.049
53.831
55.351
56.610
57.603
58.341
58.832
59.091
59.132
58.973
58.630
58,119
57.457
56.659
55.741
54,719
53.606
52.415
51.159
49.851
48.502
47.120
45.715
44,293
42.860
41.423
39.987
38.556
37.136
35.729
34.338
32.965
31.614
30.285
28.979
27.699
26.444
25.216
24,017
22.849
21.712

AGE

AGE

104
105

0

26,463
25.231
24,629
22,857
21.718
20.612
19.539
1£.500
17.496
16.526
15.590
14.687
13.819
12.989
12.198
11,447
10.734
10,057
9.416
8.809
8.236
7.699
7.195
6.719
6.270
5.852
5.471
5.125
4.805
4.506
4,228
3.979
3.760
3.568
3.401
,3.256
3.130
3.017
2.913
2.816
2.724
2,631
2,535
2,427
2.299

1

25,179
23.983
22.818
21.684
20.582
19.514
18.478
17.477
16.510
15.576
14.675
13.809
12.980
12.191
11.441
10.729
10.053
9.412
8.805
8.234
7.697
7.193
6.717
6.268
5.851
5.470
52124
4,804
4,505
4,227
3.979
3.739
3.568
3.400
3.256
3.129
3.016
2.913
2.816
2.723
2.631
2.535
2.427
2.299
2.136

2

23.972
22.808
21.676
20.576
19.508
18.474
17.473
16.507
15.574
14.673
13.807
12.979
12.190
11.440
10.728
10.052
9.412
8.805
8.233
7.697
7.192
6.717
6.26¢
5.850
5.470
5.124
4,804
4.505
4,227
3.978
3.759
3.568
3.400
3.256
3.129
3.016
2.913
2.816
2.723
2.631
2,535
2.427
2.299
2.136
1.917

3

22.815
21.682
20.582
19.514
18.479
17.478
16.512
15.578
14.677
13.811
12.982
12.192
11.442
10.730
10.054
9.413
8,807
8.235
7.698
7.193
6.718
6.269
5.851
5.470
5.124
4,804
4,505
4.228
3.979
3.759
3.568
3.400
3.256
3.129
3.016
2,913
2.816
2.723
2.631
2.535
2,427
2.299
2.136
1.917
1.609

4

21,696
20.593
19.524
18.489
17.487
16.520
15.585
14.684
13.817
12.987
12.197
11.447
10.734
10.058
9.417
8.809
8.237
7.700
7.195
6.720
6.270
5.852
5.472
5.125
4,805
4.506
4.228
3.979
3.760
3.568
3.401
3.256
3.130
3.017
2.913
2.816
2.724
2.631
2.535
2.427
2,299
2.136
1.917
1.609
1.163

ULT

20.609
19.538
18.501
17.499
16.530
15.595
14,693
13.825
12.995
12.204
11.453
10.739
10.063
9.421
8.613
8.240
7.703
7.198
6.722
6.272
5.854
5.473
5.127
4.807
4,507
4,229
3.980
3.761

" 3.569

3.401
3.256
3.130
3.017
2.913
2.817
2.724
2.632
2.535
2,427
2.299
2.136
1.917
1.609
1.163
0.500

109,

110

001
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0

G.7000
0.6715
0.6424
U.6126
6.5830
U.5531
0.5233
6.4937
L4647
G.4363
0.4088
0.3821
6.3565
0.3320
0.3086
C.2864
U.2654
€.2455
0.2269
0.2094
0.1931
0,1779
0.1637
0.1505
0.1382
0.1269
€.1164
U 1066
G.G376
©.0893
¢.0817
0.C746
0.C68]
0.G62}
0.0566
04515
00468
00426
0.0386
6.G350
60317
0.G287
G.0259
¢.0234
G210

1

0.7041
0.6748
G.6449
G.6147
G.5844
G.5540
0.5238
0.4940Q
0.4647
0.4361
0.4084
0.3816
0.3559
0.3314
0.308G
0.2857
G.2647
0.2449
0.2264
0.2089
0.1926
0.1775
0.1633
0.1502
0.138¢C
0.1267
G.1162
0,1065
G.0976
0.0892
0.6817
0.0747
G.0682
0.0622
0.C567
v.05J6
0.047¢
0.0427
G.0388
0.0352
0.0318
0.G288
0.0260
0.0235
0.0212

EXHIBIT IV-F

SELECT DOWRIES PAYABLE ON REMARRIAGE @ 3.5%/0.0%

2

0.6765
G.6464
C.6161
0.5858
0.5555
0.5255
G.4958
0.466¢
0.4382
0.4165
G.3838
©.3582
G.3336
¢.3102
0.2880
0.267¢
6.2472
0.2285
0.2110
G.1947
C.1794
G.1652
0.1520
0.1397
G.1283
C.1178
G.168}
C.0990
G.0807
0.0830
0.0759
0.0€694
0.0633
0.0578
0.0526
C.0479
G.0436
G.0396
G.03359
G.0326
0.0295
0.0267
0.6241
G.0217
4.0195

3

G.6386
¢.6080
0.5776
U.5474
U.5177
G.4884
U.,4596
0.4315
G.4043
0.3780
6.3527
0.3285
0.3655
G.2836
(.2629
G.2434
¢.2250
0.20678
G.1916
C.1766
G.1626
0.1496
C.1375
0.1263
GellbG
C.1064
0.6975

0.0893,

0.0817
0.G748
C.0683
U.0624
0.05€9
C.0519
0.0472
0.0430
0.0390
U.0354
G.0321
0.0291
0.0263
U.0237
G.0234
0.¢192
0.G172

4

¢.6005
0.5697
0.539¢4
0.5096
0.4805
G.4521
G.4244
C.3974
0.3714
0.3464
¢.3226
G.299¢8
G.2783
0.2579
0.2386
0.2205
0.2035
0.1876
0.1728
0.1591
0.1463
G.1344
0.1234
G.1132
G.1038
C.0951
0.0871
0.0797
G.0728
0.6665
0.060G7
G.U554
0.0456G5
0.G456
G.G417
0.04379
0.0344
6.031)
0.0282
0.025¢4
0.0229
0.62G6
0.0185
0.Gl66
0.G148

ULT

0.5658
G.5349
G.5047
V.4753
U.b469
0.4193
0.3925
G.3666
U.3418
0.3180
0.2954
G.274C
0.2537
0.2346
0.2166
0.1998
0.1840
U.1694
G.1557
G.14320
0.1313
U.1204
0.1104
0.1011
0.0926
G.0847
0.0774
0.0707
C.0645
0.0558
0.0536
0.0488
6.Gh4s
G.0403
0.0365
0.033]
0.G299
0.0270
0.0244
0.0219
¢.6197
G.0176
¢.0157
0.C140
G.6125

AGF

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4G
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
(27
61
62
63
64
65

ACL

]
62
63
64
65
66
67
68
69
7¢
71
72
73
74
75
76
77
78
79
&g
8]
82
83
84
85
86
&7
&8
&9
9G
$1
92
93
94
95
96
97
98
99
lue
101
162
103
164
105

0

6.u189
G.0170
Gayl52
C.0136
0.0122
0. 0109
C.0u97
L.GG86
0.6677
G.cu6t
U.0061
U OUSh
U.0048
G.0042
G.u037
0.0033
0.Gu2y
C.0ulb
0.0023
0.0020
©.0018
G.0035
G.GGL4
G.C012
6.0010
C.0009
D.0UG8
G.L0U7
C.0006
C-G005
C.60G5
0.06604
0.GUUs
¢.0603
0.006063
G.6002
v.ouez
G.6002
G.GUL2
G.00L2

G.ocu)

G.00G1
C.06C1
0.0001
0.000)

1

u.0190
G.G171
0.6153
G.0137
0.0123
G.0110
0.0098
0.0087
GeGUTS8
G.0069
0.0062
G055
G.0049
0.GG43
G.0038
¢.0034
G.0030
0.6027
0.0024
6.0G2)
0.0¢19
€.0016
0.0G1S
0.0013
C.GG11
G.00610
0.000%
G.CU0L8
G.00067
G.Coue
G.00CS
G.G0GS
G.000G4
C.GGU4
U.0003
G.0GG3
U.0603
0.0002
0.0002
0.0002
0.0002
G.0002
6.000]
G.0001
¢.000}

2

0.0176
0.0157
G.0141
U.G126
C.0113
0.0100
U.0090
G.C080
C.007)
G.G063
00056
0.005¢8
U.GGh4
0.0039
G.0G35
0.0031
0.0027
C.c024
0.002]
0.0G619
G.0617
0.00618
G.G013
0.0C)2
0.601¢
0.6009
0.0008
0.0007
L.GO07
0.GG06
G.0005
0.00G5
G.0604
0.00G4
0.00603
G.0CU3
0.0003
¢.00C2
4.0002
¢.06002
0.0002
¢.GCG2
0.6001
c.00cC)
0.00¢3

3
0.0155
U.013¢
¢.0123
U.CI1G
L.00Y8
G.0087
U.0077
0.0068
0.066¢C
60053
G.0047
U.6042
0.Gu37
¢.C032
0.062¢9
G.0025
¢.0022
G.0020
C.0C17
0.6G15
C.0614
v.0C12
0.6G61)
U.0009
0.006&
C.u007
C.0007
v.CCULb
€.0005
G.L0Us
0.0604
U.0LG4
U.LG603
U.0603
G.0603
0.06063
G.0662
t.0002
L.0002
G.G002
0.0002
G.0G001
C.0001
¢.c0C1
0.0001

4

¢.0132
0.61)18
¢.0104
¢.C093
v.0tB2
0.0072
L.0Ub4G
G.GU56
00049
C.0043
c.0C38
C.0L33
U.0029
v.0025
¢.0022
0.601Y
0.0017
G.0015
G.0013
¢.60113
0.061¢
C.COGE
0.0C07
u.0CCe
G.0Go6
0.00GS
0.0004
0.00C4
6.00063
0.0003
G.0CC3
¢.0UC2
G.0602
L.GGe2
0.0002
G002
G001
0.6001
c.CuG)
G.0CU1
CL.0CG)
¢.00G]
4.0001
€.0C06)
0.0001

VL1

G.011¢
UsGG97
G.0U86
U.6G675
V.0066
0.0057
¢.C05¢
0.0043
U.L037
U.6G32
€.0028
U.0u24
L0026
000617
¢G.0015
U.0012
v.0010
¢.0009
o.00C7
0.00C6
0.60065
0.0GC4
G.C004
G.00G3
0.0062
0.00G2
t.ooe2
¢.0001
G.Cocl
0.0G01
0.00C)
¢.00¢1
G.6001
U.0001)
G.0C00
0.0600
G.0000
C.Go00
G 0000
0.0C00
0.G000
¢.000¢C
G.o0ce
0.0000
C.C

AGE

99
160
101
162
103
1064
105
1G6
1o7
1G8
108
110

HTV.L FOVINIVINTY
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AGE

16
17
18
19
20
21
22
23
24
25
26

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
LR
52
53
54
55
56
57
58
59
60

4]

1.¢159
G.9916
0.9641
G.9337
C.90G06
C.B654
0.6284
0.7901
c.7508
¢.7111
U.6714
¢.6319
0.55831
¢.5551
¢.5182
C.4827
0.4485
G.4159
C.3850
6.3557
6.3281
0.3021
0.2778
¢.2551
0.2339
0.2142
0.1959
C.1789
G.1632
G.1487
0.1353
0.1230
G.1117
0.1013
0.0817
c.0830
0.0749
0.0676
G.C609
C.C548
0.6492
0.0441
G.0395
¢.0353
¢G.0315

1

0.9928
0.9676
¢.9393
G.9C83
G.B749
0.8396
0.8027
0.7646
0.7258
0.6867
0.6477
0.6C9C
G.5711]
0.5342
0.4984
0.4639
0.43C9
€.3994
0.3695
0.3413
C.3147
0.2897
0.2664
C.2445
0.2242
$.26G53
G.1878
G.1715
0.1564
U.1426
G.1258
0.118¢C
0.1071
0.C971
0.0880
0.6796
0.0719
0.0649
0.0585
G.0526
U.0473
0.0424
0.0380
0.0340
0.0303

SELECT DOWRIES PAYABLE ON REMARRIAGE @ 3.5%/6.0%

2

C,9660
0.9383
€.9073
C.8740
6.8388
0.8021
0.7642
U.7256
0.686¢
C.647¢
0.6095
0.5717
0.5349
0.4993
C.4649
0.4319
G.40C5
0.37¢7
0.3425
0.3159
0.2909
0.2675
0.2457
G.2253
0.2064
G.1888
0.1726
G.1575
G.143¢6
0.1307
0.1189
0.,1080
0.0980
0.068¢8
0.08064
0.0727
0.0656
0.0591
G.0533
0.0479
G.0430
0.G385
0.0345
0.6308
0.0274

3

0.9358
0.9042
U.8703
G.8346
G.7976
0.75%6
G.7209
0.6820
G.6432
0.604¢
0.5672
¢.5305
G.4950
0.4608
G.4281
0.396¢
C.3672
0.3392
0.3127
G.2880
0.2648
¢.243)
0.2229
G.2042
G.1868
G.1707
G.1557
0.1420
¢.1293
0.1176
0.1068
G.0969
c.u878
¢.0795
0.67318
G.0648
0.0584
0.0526
0.0473
G.0424
G.0360
€.0340
0.0363
G.0270
0.0240

EXHIBIT IV-F (cont’d)

4

C.9018
0.8672
G.8310
¢.7935
¢.7552
0.7164
0.6774
0.6385
C.6G0]
0.5625
0.5258
0.4204
0.4563
0.4237
0.3926
0.3631
G.3352
0.30G90
0.2844
0.2613
0.2398
0.219¢
0.2012
G.1840
0.1680G
0.1533
6.1397
¢.1271
0.1155
0.10649
0.0951
0.0862
0.078¢
0.0704
0.06635
0.G572
6.0515
0.0462
0.0414
0.0371
0.633}
0.0295
U.0262
0.0233
0.0206

UL1

0.8659
0.8292
6.7913
G.7526
G.7135
6.6743
0.6354
G.5969
0.5592
0.5225
0.4870
0.4529
0.4203
c.3892
0.3598
G.3326
C.305%
0.2812
(25863
0.2368
¢.2169
0.1984
0.1813
0.1654
G.)1508
0.1373
Col249
0.1134
0.1629
0.0933
0.0844
0.C763
0.0688
0.0620
G.0558
G.0502
G.0450
G.0403
0.0360
0.G32)
0.0285
G.0253
0.0224
0.0198
0.0174

AGE

AGE

61
62
63
64
65
66
67
68
69
70
7]

a
2

73
74
75
76
77
7¢
79
80
81
g2
83
&4
85
86
&7
8¢&
89
9¢
91

a
2

93
94
95
96
97
28
99
100
101
102
163
1G4
105

9

G.0281
U.0250
0.0222
0.6197
0.G174
G.0154
C.G136
0.012¢
G.01C6
G.C093
0.C00&2
¢.0072
G.0063
G.0055
C.0048
0.0042
0.0637
0.0C33
0.0028
0.0025
¢.C022
G.0019
0.0017
G.0014
G.00)3
001
UG10
.00G8
U607
G066
L0005
C.U0G5s
0.0GG4
U.G0Cs
G.0003
G.0003
G.L002
G.00602
G.C0G2
0.60C2
0.6002
0.00u1
0.0uGl
6.6001
0.0001

coccoo

1

0.0270
{.0240
6.0213
G.0189
G.0l68
0.0149
G.0131
¢.0116
G.0102
0.0690C
G.0679
C.0070
0.0061
0.0GS54
6.GGa7
«GUa2
L0037
0032
0028
-0025
.Qu22
0.6ul9
6.0017
G.GC1S
0.0013
U.uul2z
G.C0J0
G.CUU9
U.0008
¢.0007
0.6606
U.0G05
0.0G005
0.0004
G.0U04
G.0003
G.0003
G.00C3
G.C002
0.6002
0.6¢02
0.GGL2
0.06C02
0.0602
G.000C1

cococe

Z

0.0244
¢.0217
0.0192
G.017¢
0.0151
6.C133
0.0117
6.01C3
¢.0091
0.0080
¢t.CG70
G.0062
G.0054
¢.0048
G.0042
0.0037
¢.0032
¢.u028
¢.0025
G.0022
V.6G19
¢.0017
¢.0C15
G.0013
v.0C12
0.001¢
G.00C9
UG.L0G8
v.0c07
G.00G6
0.0006
0.00¢5
V.00C4
0.0004
0.60C4
0.Cu03
0.606G3
C.6C03
0.006C62
G.0002
¢.60C2
0.0062
G.00602
u.00¢C1
0.0001

3

¢.0213
0.0189
G.0167
G.0147
C.0120
0.0114
G.0100
v.coes
G.0077
0.GG67
0.0U59
c.0051
C.0045
¢.0039
G.0034
G.CC30
C.(C26
C.0023
6.06020
0.CulE
0.0G15
¢.0G13
G062
C.0010G
0.00609
G.u00¢8
v.cuu7
0.6CG6
0.0L0U6
G.C005
G.0004
C.006G4
C.c0C4
£.0C03
0.0003
G.0C03
c.0C02
G.60G2
G.Cc02
G.Coc2
¢.0002
0.00C1
v.0601
0.0601
0.0001

4

0.0182
G.0l60
GaU141
c.0124
G.0l108
C.0085
0.c082
0.0072
0.6C62
G.6054
C.0047
0.064¢C
¢.0035
.003¢C
G026
G623
0019
0017
0015
6613

cccooccoc

“0.G011

C.0C0Y
U600
L0667
0.000b
0.0005
G.00C5
0.0G04
v.ceed
L.0603
6.CUG3
0.0003
0.0002
0.00662
Ry
0.6002
€.0002
6.6001
0.006C1
G-cCol
C.00061
60001
0.000]
0.00601
0.Cubl

ULT

0.0133
0.0134
0.0117

L.0l02

0.0088
6.6G76
€.0066
C.0C56
c.o048
0.0041
G.C035
¢.¢030
¢.0025
¢.0021
¢.0018
G.CC15
€.0013
v.001]
G.0L09
G.00C7
U.00Ch
0.0005
G.0GC4
C.0UC3
G-0003
6.00062
0.0002
G.u002
U.00C1
0.0001
0.0001]
G.G0G!
0.C001
0.0G01
0.00C00
G.COCO
C.000L
0.0000
0.00C0
0.CCG0
¢.0000
0.0000
g.c000
G.0000
'RV}

AGLE

66
67
68
69
7¢C
71
72
73
74
75
76
77
78
79
8¢
£l
22
&3
84
§5
86
87
88
89
96
91
92
93
94
¢5
96
97
g8
99
1399
101
162
163
1G4
105
106
1e7
168
169
110

201
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ACL

16
17
18
19
20
21
22
23

25
26
27
28
29
3¢

32

2

35
36
37
38
39

41
42
43
44
45
46
47
48
49
50
51
52
52
54
55
36
57
58
59
60

1.730
1.7¢84
1.839
1.895
1.953
2.013
2.075
2.138
2.203

22.269

24337
2.407
2.479
2,552
2.627
2.7¢3
2.780
2.858
2.937
3.017
3.098
3.179
3.260
3.341
3.422
3.562
3.582
3.661
3.739
3.815
3.889
3.960
4.030
4,097
4.162
4.224
4.282
4.336
44385
4.430
4.469
4,503
4.532
4.555
4.573

1.690
1.742
1.796
1.851
1.967
1.966
2.025
2.086
2,147
2.211
2.275
2.342
2.411
2.48]
2.552
2.624
2.698
2.772
2.848
2.924
3.000
3.077
3.154
3.231
3.307
3.583
3.458
3.533
3.6C6
3.677
3.746
3.813
3.877
3.939
3.999
4.055
4.108
4.157
4.201
4.24C
4,274
4.303
4.326
4.344
4.356

EXHIBIT IV-G

AUTOMATIC SURVIVORSHIP BENEFIT (@ 3.5%/0.0%, 0.0% BY AGE OF

-3

1.650
1.701
1.753
1.806
1.861
1.918
1.975
2.032
2.091
2.151)
2,212
2.276
2.341
2.408
2.476
2.545
2.614
2.685
2.757
2.829
2.962
2.975
3.047
3.120
3.192
3.263
3.334
3.404
3.472
3.538
3.602
3.664
3.724
3.781
3.836
3.887
3.935
3.978
4.G17
4.051
4.080
4.103
4.121
44134
4elbl

CLAIMANT & AGE DIFFERENCE (SPOUSE-
-2 -1 g AGE AGE -5
1.669 1.569 1.529 16 61 4.585
1.659 1.618 1.577 17 62 4.591
1.710 1.667 l1.624 18 63 4.592
1.762 1.717 1.67) 19 64 4.586
1.815 1.767 1.719 20 65 4.573
1.869 1.818 1.767 21 66 4.554
1.923 1.870 1.816 22 67 4.527
1.977 1.921 1.864 23 68 44,493
2.033 1.974 1.914 24 69 44453
2.089 2.027 1.964 25 70 4.4G7
2.148 2.083 2.0317 26 71 4.355
2.2068 2.140 2.073 27 72 4.300
2.270 2.19¢ 2.126 28 73 4.238
2.334 2.259 2.183 29 74 4.170
2.398 2.320 2.241 3u 75 4.093
2.464 2.382 2.299 31 76 4.007
2.53¢ 2.444 2.359 32 77 3.914
2.597 2.508 2.419 33 78 3.813
2.665 2.572 2.475 34 79 3.708
2.733 2.637 2.540 35 80 3.601
2.802 2.702 2.60] 36 83 3.492
2.871 2.767 2.663 37 g2 3.380
2.940 2.832 2.723 38 83 3.266
2.4608 2.896 2.7¢84 39 84 3.152
3.C70 2.959 2.843 40 &5 3.03¢9
3.143 3.022 2.9¢2 41 &6 2.925
3.209 3.084 2.96G 42 &7 2.80L7
3.274 3.145 3.016 43 ts 2.685
3.338 3.204 3.C71 44 &9 2.562
3.400 3.261 3.124 45 940G 2.442
3.459 3.31¢ 3.174 46 91 2.327
3.516 3.369 3.223 47 92 2.2)9
3.571 30419 3.268 48 93 2.114
3.624 3.467 3.311 49 94 2.009
3.673 3.512 3.351 5C g5 1.904
3.720 3.553 3.388 351 96 1.799
3.762 3.591 3.421 52 97 1.761
3.801 3.625 3.450 53 98 1.613
3.835 3.654 3.475 54 99 1.535
3.804 3.678 3.494 55 100 1.466
3.887 3.697 3.508 56 101 1.4C6
3.906 3.710 3.7 57 102 1.353
3.919 3.718 3.521 58 103 1.3063
3.92¢6 3.721 3.519 59 164 }.253
3.929 3.719 3.512 60 105 1.198

CLAIMANT)

-4 -3

4.363 4.143
4.364 4.139
4.359 4.129
4.348 4.113
4.33] 4.091
4.306 4.062
4.275 4.027
4.237 3.985
4.193 3.938
4144 3.886
4.089 3.829%
4.033 3.765
3.967 3.704
3.897 3.632
3.819 3.553
3.733 3.4€7
3.639 3.376
3.54] 3.28¢
3.439 3.182
3.336 3.063
3.231 2.962
3.124 2.880
3.G15 2.776
2.906 2.674
2.800 2.574
2.693 2.475
2.583  2.37)
2.468 2.264
2.353 2,158
2.243 2,061
2,141 1.972
2.045 1.885
1.950 1.76%6
1.854 1.711
1.759 1.63C
1.668 1.553
1.585 1.484
1.511 1.422
14445 1.368&
1.389 1.352v0
1.338 1.277
1.293 1.235
1.249 1.194
1.2G7 1.151
1.162 1.100

-2

3.925
3.917
3.902
3.882
3.855
3.822
3.784
3.739
3.689
3.634
3.576
3.514
3.447
3.375
3.297
3.212
3.123
3.631
2.937
2.842
2.746
2.648
2.551
2.455
2,363
2.27¢C
2.173
2,075
1.92]
1.8%6
1.815
1.73¢
1.65¢8
1.585
1.517
14453
1.396
1.345
1.3¢C
1.259
1.219
1.180
1.138
1.089
1.021

-1

3.711
3.698
3.679
3.654
3.624
3.588
3.546
3,499
3447
3.390
3,330
3.267
3.199
3.127
3.050
2.968
2.883
2.754
2.704
2.614
2.522
2.430
2.339
2.250
2.164
2.077
1.969
1,962
1.820
1.744
1.670
1.0600
1.534
1.474
1.418
1.367
1.320
1.278
1.239
1.202
1.165
1.125
1.076
1.009
0.96G2

0

3.500
3.483
3.460
3.432
3.398
3.359
3.315
3.265
3.211
3.153
3.092
3.028
2.961
2.89¢C
2.815
2.736
2.654
2.570
2.484
2.398
2.312
2.22¢
z.141
2.458
1.977
1.899
1.822
1.746
1.673
1.6C3
1.538
1479
1426
1.37¢8
1.333
1.292
1.254
1.218
1.183
1.148
1.169
l1.u62
0.997
0.89¢
G695

AGE

61
62
63

64

65

66
67
68
69
0
71
72

74
75
7¢
77
78
79
€0
81
82
83
&4
€5
&6
87
88
&9
90
91
22
93
94
95

97
98
99
100
101
162
163
164
165
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-5

4.330
4.458
4.587
4.718
4.852
4.990
5.132
5.274
54415

-5.55¢

5.702
5.850
5.999
6.150
6.301]
6.452
6.602
6.751
6.899
7.044
7.187
7.327
7.462
7.592
7.716
7.835
7.947
§.C54
8.152
8.242
8.322
8.393
8.455
8.5C7
8.551]
8.584
8.6C6
8.617
8.614
8.59%
8.572
8.53)
£.478
8.414
8.340

-4

4.2068
4.332
4,456
4.582
4.7312
4,845
4.977
5.108
5.238
5.369
5.5¢C3
5.639
5.777
5.917
6.056
6.195
6.334
6.47)
6.607
6.741
6.872
7.000
7.123
7.242
7354
7:461]
7.563
7.658
7.746
7.825
7.895
7.956
8.008
8.052
8.086
8.111
8.125
§.129
8.119
8.098
8,064
8.018
7.961
7.853
7.814

-3

4.088
4.208
4.328
4.449
4.574
4.698
4.820
4.540
5.¢59
5.180
5.302
5.427
5.555
5.682
5.812
5.54C
6.C67
6.193
6.318
6.44C
6.560
6.677
6.790
6.897
6.999
7.695
7.186
7.271
7.349
7.418
7.478
7.530
7.574
7.609
7.636
7.653
7.660
7.656
7.640
7.613
7.574
7.524
7.462
7.39¢
7.309

-2

3.972
4.C87
4.202
4.320
4.436
44550
4.662
4.771
4.880
4.989
5.101
3.216
5.333
5,451
5.568
5.686
5.803
5.918
6.032
6.144
6.254
6.360
6.462
64559
6.65]
6.737
6.819
6.5694
6.962
7.022
7.074
7.117
7.153
7.180
7.159
7.269
7.2069
7.199
7.178
7.145
7-102
7.G47
6.982
6.907
6.823

-1

3.858
3.969
4.080
44189
4.296
4,401
4.503
4.6C2
4.76C
4.799
4.901
5.005
5-.112
5.220
5.327
5.435
5.541
5.647
5.751
5.853
5.953
6.049
6.141
6.226
6.311
6.38¢8
6,460
6.527
6.5E6
6.637
6.68)
6.717
6.745
6.765
6.777
6.780
6.774
6.759
6.732
6.695
6.647
6.589
6,521
6.443
6.357

EXHIBIT IV-G (cont’d)

AUTOMATIC SURVIVORSHIP BENEFIT @ 3.5%/0.0%, 6.0% BY AGE OF
CLAIMANT & AGE DIFFERENCE (SPOUSE-CLAIMANT)

0

3.746
3.854
3.958
4.058
4.156
4.251
4.343
4ed32
4.520
4.609
4.70C)
4.796
4.£93
4.99]
5.089
5.187
5.284
5.380
5.475
5:567
5.658
5.745
5.828
5.967
5.980
6.048
6.112
6.170
6.22)
6.265
6.301
6.329
6.350
6.364
6.369
6.367
6.355
6.334
6.303
6.262
6.2)1
6.149
6.079
5.999
5.911

&GL

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
26
37
38
39
40
4]
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

AGL

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
63
24
85
g6
&7
88
89
90
91
92
93
94
95
96
97
98
99

100

161

162

103

164

105

-5

8.254
£.159
B.GSS5
7.940
7.814
7.678
7.532
7.377
7.214
7.045
6.872
6.696
6.515
6.327
6.13]
5.926
5.713
5.495
5.276
5.060
4.847
44635
4.425
4.22]
4.023
3.830
3.636
3.44)
3.250
3.067
2.895
2.735
2.584
2.436
2.291
2.149
2.019
1.9062
1.800
1.710
1.632
1.562
1.497
1.433
1.363

-4

7.726
7.629
7.522
7.405
74279
7.143
6.997
6.844
6.684
6.519
6.350
6.178
6.004
5.823
5.634
5.437
5.234
5.028
4.824
4.622
4,423
4.226
4.03)
3.8642
3.661
3.484
3.307
3.128
2.952
2.788
2.638
2.498
2.363
2.23¢
2.1006
1.979
1.869
1.771
1.685
1.611}
o545
1.485
1.428
1.372
1.314

_3.

7.218
7.118
7610
6.£92
6.766
6.630
6.456
6.3306
6.179
€.018
5.854
5.688
5.519
5.345
5.164
4.976
4.785
4.592
4.4G1
4,214
4.G29
3.845
3.665
3.492
3.326
3.165
2.003
2.839
2.661)
2.538
2.407
2.283
2.)61
2.043
1.933
1.831
1.739
1.658
1.587
1.524
1.466
l.412
14357
1.303
1.235

6.730
6.629
6.519
6.4C1
6.275
6.14)
5.999
5.852
5.699
5.542
5.383
5.224
5.06]
4.894
4.722
4.544
4.365
4.186
4,008
3.833
3.662
3.492
3.327
3.169
3018
2.871
2.722
2.576
2.438
2.313
2.198
2.086
1.979
1.879
1.787
1.703
1.627
1.560
1.501
1.446
1.394
1.342
1.287
1.223
1.139

-1

6.262
6.160
6.050
5.932
5.807
5.675
5.537
5.392
5.244
5.092
4.939
4.785
4,629
4470
4.307
4142
2.974
3.807
3.642
3.480
3.322
3.166
3.¢16
2.872
2.734
2.6C0
2.467
2.340
2.220
2.110
2.006
1.908
1.818
1.737
1.662
1.593
1.531]
1.475
1.423
1.374
J.324
1.271
1.209
1.126

c1.600

7

5.815
5.712
5.602
5.4865
5.362
5.233
5.C97
4.957
4.814
4.667
4.520
4.372
44223
4.G73
3.921
3.767
3.611
3.450
3.303
3.154
3.008
2,867
2.73¢
2.566
2.473
2,354
2,23¢%
2.129
2.023
1.924
1.824
1.752
1.679
1.614
1.554
1.498
l.447
14399
14352
1.3065
1.254
1.193
1.112
C.987
G768

¥01
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-5

51.031
49.851
48.701
47.578
46.483
45.412
44,390
43.389
42.406
41,440
40,491
39.558
38.643
37.244
26.562
35.995
35.143
34.306
33.484
32.676
51.882
31.102
30.334
29.579
28.835
28.104
27.383
26.674
25.976
25.286
24,666
23.935
23.272

2.619
21.576
21.34]
26.714
20.094
15,481
18.875
18.275
17.682
17.097
16.519
15.949

-4

47.818
46.710
45.630
44,577
43.548
42.565
41.603
40658
39.729
38.817
37.91¢
37.039
36.175
35.327
34,494
33.676
32.872
32,682
31.3¢7
30.545
29.796
29.06]
28.337
27.625
26.924
26.234
25.555
24,887
24.228
23.578
22.926
22.303
21.678
21.062
20.455
19.856
19.265
18.680
18.101
17.528
16.962
16,402
15.849

15.303

14.765

EXHIBIT IV-G (cont’d)

AUTOMATIC SURVIVORSHIP BENEFIT @ 3.5%/6.0%, 6.0% BY AGE OF
CLAIMANT & AGE DIFFERENCE (SPOUSE-CLAIMANT)

-3

444741
43.703
42,691
41.763
40.759
39.835
38.928
38.037
37.160
36.298
35.452
34.622
33.807
33.008
32.222
31.45)
36.694
29.950
29.220
28.503
27.799
27.106
26.426
25.755
25.0G95
24.446
23.8G7
23.178
22.558
21.945
21.341
20G.744
20.156
19.577
19.0U5
18.441
17.683
17.332
16.786
16.246
15.712
15.184
14.662
14,147
13.639

-2

41.8C2
4C.83C
39.882
36.977
38.691
37.222
36.367
35.526
34,699
32.887
33.069
32.367
314540
3C.787
3G.048
29.323
28.611
27.912
27.225
26.552
25.850
25.239
24.600
23.97¢
22.35¢0
22.740
22.14C
21.548
204965
20.389
19.821
19.260
18.708
12.163
17.625
17.094
16,569
16.049
15.536
15.027
14.524
14,027
13.535
13.050
12.572

-1

39.U00
38.091
37.224
36.37¢6
35.543
34,725
33.919
33.127
32.348
31.583
3¢.832
30.696
29.375
28.667
274973
27.292
26.623
25.967
25.323
24.6%1
24.070
23.460
22.860
22.269
21.688
21.116
2G.552
19.997
16.450
i8.909
18.376
17.85¢
17.331
16.819
16.314
15.815
15.321
14.833
14.35¢
13.872
13.399
12.931
12.469
12.012
ll1.562

4

36.334
35.505
34.694
33.697
33.114
324344
31.586
30,840
36.107
29.387
28.681
27.99¢
27.312
26.648
25.997
25.358
24,731
24,117
23.514
22,922
22.340
21.769
21.207
20.654
204109
19.573
19.045
18.525
18.012
17.506
17.0C6
16.513
16.026
15.546
15.072
14.603
14,140
13.682
13.228
12.780
32.335
11.895
11.461
11.032
10.6C9

AGL

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
27
38
39

40
41

42
43
44
45
46
47
48
49
5¢
51

52
52
54
55
56
57
58
59
60

ACE

61
62
63
b4
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
&2
83
84
&5
g6
§7
58
29
9u
91
92
93
94
85
96
97
98
99
106
101
102
103
164
105

-5

15.388
14.835
14.2%1
13,755
13.226
12.765
12.192
11.687
11.192
10.709
16.237
9.778
9.33)
t.894
8.464
E.6G4)
7.627
7.222
6.232
6.458
6,100
5.756
5.427
5.113
4.816
4.532
4.257
3.8¢1
3.737
3.497
3.275
3.071
2.881)
2.699
2.524
2.357
2,205
2.071
1.953
1.853
1.761]
1.681)
1.607
1.532
1.451}

-4

14.235

13.713 .

13.199
12,692
12.193
11.7G1
11.217
10.741
10.276
9.822
9.38C
£.950
§.532
8.124
7.722
7.328
6.942
6.568
6.209
5.865
54537
5.221
4.919
4.633
4.362
4.106
3.857
3.615
3.383
3.169
2.975
2.797
2.628
2.465
2.310
2.166
2.038
1.925
1.827
1.741
1.666
1.597
1.532
1.468
1.4G1

-3

13.139
12.647
12.162
11.683
11.213
10.749
16.29¢4
9.84¢
94412
8,966
84573
8.171
7.781
T.40C
7.026
6.660
6.303
5.960
5.63¢
5.316
5.015
4.726
4450
4.190
3.946
3.714
3.489
3.269
3.662
2.875%
2.707
2.549
2.398
2.253
2.121
2.001
1.893
1.799
1.717
1.645
1.578
1.515
1.453
1.388
1.312

-2

12.1¢C1
11.636
11.179
1¢.729
10.2806
g.E51
9.424
9.0C6
8.598
£.200
7.814
7.441
7.678
6.722
6.376
6.038
5.711
5.396
5.695
4.807
4.532
4,269
4,019
3.785
3.565
3.355
3.151
2.955
2.775
2.613
2.4€4
2.323
2.190
2.06¢
1,958
1.858
1.769
1.691
1.621
1.558
1.497
1.437
1.374
1.299
1.202

-]

11.118
10,681
10.251
5.828
9.413
9.006
£.606
§.216
7.835
7.464
7.1¢5
6.757
6.419
6.091]
5.772
5.462
5.163
4,676
4.600
4.338
4.088
3.8506
3.625
3.413
3.235
3.026
2.844
2.675
2.519
2.376
2.243
2.120
2.008
1.5G7
1.£17
1.735
1.661
1.59%6
1.535
1.478
1,420
1.358
1.285
1.189
1.046

16.192
$.781
9.37¢8
8.981
8,593
£.212
7.839
7.475
7.120
6.776
6.442
6.119
5.807
5.5C5
5.214
44931
4.658
4.396
4,146
3.907
3.6€]
3.467
34265
3.074
2,895
2.728
2,572
24425
2.2¢8
2.160
2,045
1942
1,850
1.769
1.696
1.629
1.56¢
1.511
)1.456
1.400
1.34¢
1.269
1.375
1.032
G.790
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EXHIBIT IV-H

CLAIMANT ANNUITIES & COMMUTATION FUNCTIONS @ 3.5%/0.0%

AGE ANNUITY DX NX AGE ANNUITY oY M X
16 24.193 100006.0 2469328, 61 12.424 17108.2 221110,
17 24.047 96520.8 2369328, 62 12.071 16227.4 2040062,
18 23.900 93147.7 2272807. 63 11.718 15369.1 187775.
19 23.750 89882.6 2179660. 64 11.363 14532.7 172406.
20 23.596 86726.7 2089777. 65 11.009 13717.4 157873.
21 23.438 83676.6 20C3050. 66 10.655 12922.9 144155,
22 23.276 80728.1 1919374, 67 10.302 12148.9 131233.
23 23.109 77879.6 1838646 . 68 9.950 11395.5 119084.
24 22.936 75130.9 1760766, 69 9.599 10663.1 107688.
25 22.756 72480.6 1685635, 70 9.249 9952.3 97025.
26 22.569 69926.6 1613155, 71 8.899 9263.7 87073.
27 22.374 67465.3 1543228, 72 8.550 8597.5 77809.
28 22.172 65091,.3 1475763, 73 8.203 7952.4 69212,
29 21.963 62799.6 1410671, 74 7.861 7326.7 61259,
30 21.747 60585.6 1347872, 75 7.526 6719.6 53933,
31 21.525 58446.0 1287286, 76 7.200 6131.9 47213,
32 21.297 56377.6 1228840, 77 6.881 5565.6 41081.
33 21.062 54377.4 1172463. 78 6.571 5022.7 35515.
34 20.820 52442.4 1118085. 79 6.268 4505.7 30493,
35 20.573 50570.2 1065643. 80 5.970 4016.3 25987,
36 20.319 48757.9 1015073, 81 5.681 3554.8 21971.
37 20.059 47003.1 966315, 82 5.400 3121.3 18416 .
38 19.793 45302.8 919312. 83 5.128 2717.4 15295.
39 19.521 43654.4 874009. 84 4.864 2344.7 12577.
40 19.244 42053.9 830354, 85 4.607 2003.8 10233,
41 18.961 40506.1 78829¢. 86 4.361 1692.9 8229.
42 18.673 39002.9 747792, 87 4.133 1410.8 6536,
43 18.379 37544.5 708789. £8 3.923 1158.9 5125,
44 18.079 36128.3 671245, &9 3.725 938.8 3966.
45 17.776 34752.0 635117, 90 3.536 750.2 3ozs8.
46 17.467 33414.3 600365, 91 3.355 590.7 2277.
47 17.154 32113.9 566950, 92 3.189 457.2 1687.
48 16.837 30849.8 534836. 93 3.639 347.4 1229.
49 16.515 29620.6 503987, 94 2.907 258.9 882.
50 16.188 28424.9 474366, 95 2.793 189.3 623.
51 15.858 27261.0 445941 . 96 2.696 135.8 434,
52 15.525 26127.3 418680, 97 2,611 95.8 298.
53 15.188 25022.7 392553, 98 2.536 66.6 202.
54 14.849 23945.1 367530. 99 2.466 45,7 136.
55 14.508 22894.1 343585, 1¢0 2.402 31.0 90.
56 14.164 21868.6 320691. 101 2.341 20.7 59.
57 13.820 20867.9 298823, 102 2.280 13.7 3g.
58 13.473 19891.9 277955. 103 2.215 9.0 24.
59 13.125 18940.1 258063. 104 2.143 5.8 15.
60 12.775 18012.3 239123, 105 2.054 3.8 10.



ANKUITY
130.513
1264575
122.745
119.015
115.375
111.823
108.358
104.974
101.666
98.430
95.261
92.159
89.124
86.159
83.263
80.437
77.679
74.988
72.365
69.807
67.314
64.886
62.521
60.220
57.981
55.802
53.682
51.621
49.618
47.673
45.784
43.951
42.171
40,444
38.768
37.143
35.569
34.044
32.570
31.143
29.764
28.432
27.144
25,899
24.695

53 4
100000.0
102312.0
104660.7
107051.6
109490.4
111978.1
114514.3
117102.1
119747.2
122454.4
125227.9
128069.4
130976.6
133947.1
136978.1
140069.3
143218.8
146425.9
149688.3
153005.1
156373.3
159790.1
163250.5
166749.0
170281.5
173847.0
177439.1
181052.6
184676.8
188299.7
191914.6
195512.4
199085.6
202622.1
206109.4
209530.1
212865.9
216097.8
219199.6
222152.8
224934.2
227520.0
229890.9
232025.2
233898.9

REMARRIAGE TABLE

EXHIBIT IV-H (cont’d)

CLAIMANT ANNUITIES & COMMUTATION FUNCTIONS @ 3.5%/6.0%

NX
13101253,
13001253,
12898941.
12794280,
12687229.
12577738.
12465760.
12351246,
12234144,
12114397,
11991942,
11866714,
11738645,
11607668,
11473721,
11336743,
11196674,
11053455,
10907029,
10757341 .
10604336.
10447962.
10288172,
10124822,
9958173.
9787891.
9614044,

9436605.
9255553,
9070876,
8882576,
8690661.
8495149,
8296063.
8093441,
7887332.
7677802,
7464936.
7248838,
7029638,
6807486,
6582552,
6355032,
6125141,
5893115,

ANNUITY
23.532
22.408
21.322
20.274
19.263
18.289
17.352
16,449
15.579
14,742
13.935
13.156
12.408
11.694
11.014
10.370

9.758
9.179
B.627
8.101
7.602
7.130
6.684
6.262
5.860
5.486
5.144
4.833
4.547
4.277
4.026
3.797
3.594
3.417
3.264
3.134
3.022
2.921
2.828
2.741
2.658
2,574
2.486
2.386
2.265

DX
235488.3
236765.3
237697.6
238246.5
238374.6
238041.4
237211.2
235852.0
233935,2
231439.9
228352.6
224646.9
220258.3
215102.6
209118.2
202278.7
194610.5
186164.6
177023.4
167264.9
156925.8
146055.7
134786.8
123278.9
111676.5
100007 .5

88342.0
76923.5
66052 .0
55949.9
46699 .4
38315.5
30858.0
24375.6
1€889.1
14364.9
10745.7
7921.1
5761.7
4138.4
2937.3
2061 .8
1432.4

985.6

672.1
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bx
5659216.
5423728,
5186963.
4949265.
4711019.
4472644,
4234603.
3997392.
3761540,
3527604,
3296164.
3067812,
2843165.
2622907,
2407804.
2198686.
1996407.
1801797.
1615632,
1438609,
1271344,
1114418,
968362,
833575,
710297.
598620,
498613.
410271.
333347,
267295,
213345,
164646,
126330,
95472.
71097.
52207.
37843,
27097.
19176.
13414,
9276.
6338.
4277.
2844,
1859.
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EXHIBIT V

COMPARISON OF PROPOSED AND CURRENT ANNUITY VALUES

Spouse’s  Spouse’s Annuity  Claimant’s Claimant’s Annuity  Spouse’s

Age Age - Age Spouse’s
Age Dist. Proposed  Current Dist. Proposed  Current Dist. Dowry
16 .000000 8.488 0.0 .000041 24.193 24203 .000068  0.5778
17 .000000 8.898 0.0 .000134 24.047  24.053 .000199  0.5863
18 .000000 9.442 0.0 .000259 23900 23.900 .000368  0.5922
19 .000000  10.085 0.0 .000416 23.750  23.744 .000580  0.5853
20 .000937 10.751 7.715 .000610 23.596  23.583 .000936  0.5694
21 .001189 11.427 8.360 .000848 23438  23.419 .001188  0.5459
22 .001631 12.064 9.031 .001136 23.276  23.250 .001629  0.5212
23 .002099  12.664 9.717 .001464 23,109  23.076 .002087  0.4986
24 .002577 13.250 10.404 .001827 22.936  22.896 .002574  0.4755
25 .003055 13.814 11.071 .002220 22,756  22.710 .003051  0.4511
26 .003494  14.348 11.726 .002628 22.569  22.516 .003489  0.4263
27 .003899 14.851 12.365 003051 22.374 22315 .003894  0.4011
28 .004302  15.319 12.973 003494 22,172 22107 .004297 0.3754
29 004694  15.744 13.564 .003959 21.963  21.892 .004688  0.3502
30 .005079  16.126 14.129 .004443 21.747  21.671 .005073  0.3260
31 .005442  16.465 14.655 .004943 21.525  21.444 005436  0.3029
32 005786  16.764 15.135 .005460 21.297  21.209 005779  0.2800
33 006136  17.024 15.573 .005994 21.062 20968 .006129  0.2598
34 006496  17.243 15.964 .006544 20.820  20.721 .006488  0.2399
35 006972 17.423 16.300 .007112 20.573  20.467 .006864  0.2211
36 .007279  17.565 16.592 .007689 20.319  20.206 .007270  0.2036
37 .007718 17.669 16.836 .008277 20.059  19.938 .007709 0.1873
38 .008185 17.740 17.009 .008884 19.793 19.644 .008175  0.1723
39 .008684  17.778 17.141 .009510 19.521 19.384 .008674  0.1583
40 009217 17.785 17.228 .010157 19.244  19.099 .009206 0.1454
41 009796  17.763 17.270 .010836 18.961 18.808 .009784  0.1335
42 .010418 17.714 17.291 .011548 18.673  18.511 .010406  0.1225
43 011075 17.639 17.258 .012278 18.379  18.209 .011062  0.1124
44 011766  17.541 17.220 .013025 18.079  17.902 .011752  0.1031
45 .012486  17.421 17.145 .013784 17.776  17.590 .012471  0.0945
46 .013237 17.281 17.035 .014551 17.467  17.273 .013221  0.0866
47 014020  17.122 16.907 .015326 17.154  16.951 .014003  0.0794
48 .014822  16.945 16.743 .016103 16.837  16.625 .014804  0.0727
49 .015640  16.750 16.559 .016880 16.515 16.295 .015621  0.0665
50 .016471 16.540 16.373 .017653 16.188  15.963 .016452  0.0608
51 .017319 16.314 16.148 .018411 15.858  15.629 .017298  0.0556
52 018172  16.074 15.903 .019155 15.525 15294 .018150  0.0508
53 .019017 15.821 15.654 .019886 15.188  14.955 .018994  0.0464
54 .019847 15.555 15.365 .020602 14.849  14.613 .019823  0.0423

55 .020653 15.277 15.084 021299 14.508 14.266 .020628

0.0385



Age
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
!
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

REMARRIAGE TABLE

EXHIBIT V (cont’d)
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Average:

Spouse’s  Spouse’s Annuity  Claimant’s  Claimant’s Annuity Spouse’s
Age - Age - Age Spouse’s

Dist. Proposed  Current Dist. Proposed  Current Dist. Dowry
021437 14.988 14.780 021997 14.164  13.916 .021411  0.0351
022190  14.688 14.470 .022688 13.820  13.561 .022163  0.0319
-.022883 14.378 14.141 .023339 13.473 13.203  .022855  0.0289
.023500  14.058 13.788 .023937 13.125  12.844 .023471  0.0262
.024029  13.729 13.448 .024473 12.775 12.486  .024000  0.0237
024415 13.390 13.078 .024933 12:424 12,128 .024385 0.0214
.024652  13.043 12.693 .025307 12.071 11.770 024622  0.0193
.024788 12.688 12.340 .025582 11.718 11412 .024758  0.0173
.024827 12.327 11.950 025744 11.363 11.054 .024797  0.0155
.024773 11.960 11.555 025781 11.009 10.696 .024743  0.0138
.024626  11.588 11.179 .025628 10.655 10.377 .024596  0.0123
.024393 11.212 10.780 .025289 10.302 9.978 .024364  0.0109
024084  10.833 10.380 024832 9.950 9.618 .024054  0.0096
023702 10.451 9.968 .024275 9.599 9.260 .023674  0.0085
.023257 10.068 9.577 .023634 9.249 8.902 023228  0.0074
.022766 9.683 9.170 .022955 8.899 8.546  .022738  0.0065
022238 9.297 8.762 .022248 8.550 8.191 .022211  0.0056
021655 8.912 8.359 .021483 8.203 7.838 .021629  0.0049
.021013 8.530 7.958 .020663 7.861 7.487 .020988  0.0042
.020311 8.155 7.565 .019785 7.526 7.140 020286  0.0037
.019543 7.787 7.176 .018847 7.200 6.796 .019520  0.0032
.018710 7.426 6.791 .017856 6.881 6.454 018688  0.0027
.017819 7.073 6.415 .016817 6.571 6.117 .017798  0.0023
.016875 6.729 6.047 .015741 6.268 5.787 .016854  0.0020
.015886 6.393 5.6%4 .014638 5.970 5.467 .015867 0.0017
.014865 6.067 5.357 .013518 5.681 5.162 .014847  0.0014
013812 5.754 5.038 .012392 5.400 4.875 .013796  0.0012
012734 5.452 4.733 011266 5.128 4.602 .012719  0.0010
.011640 5.160 4.437 .010155 4.864 4.335 .011626  0.0009
.010545 4.876 4.139 .009072 4.607 4.066 .010532  0.0007
009462 4.606 3.859 .008028 4,361 3.810 .009450  0.0006
.008394 4.356 3.601 .007023 4.133 3.570 .008384  0.0005
.007347 4.124 3.365 .006061 3.923 3.345 .007338  0.0004
.006342 3.906 3.149 .005156 3.725 3.136 .006334  0.0004
.005400 3.698 2.951 .004326 3.536 2.946  .005393  0.0003
.004535 3.501 2.780 .003580 3.355 2.776  .004530  0.0002
.003752 3.321 2.620 .002918 3.189 2.624 .003747  0.0002
©.003050 3.161 2.493 .002337 3.039 2.490 .003046  0.0002
.002432 3.020 2.373 .001838 2.907 2.372  .002429  0.0001
.001903 2.896 2.268 .001418 2.793 2.266  .001901  0.0001
12.115 11.577 12.273 11.970 0.0527



