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I. Data Selection 

1.1 Description of Preneed Product and Underwriting 

A pre-need insurance policy is any life insurance policy or certificate that is issued in combination with, in 
support of, with an assignment to, or as a guarantee for a prearrangement agreement for goods and 
services to be provided at the time and immediately following the death of the insured. Any policy that 
met this definition was classified as pre-need even if the underwriting otherwise was either guaranteed 
issue or simplified issue. 

The Preneed insurance industry sells life insurance and annuity products to fund pre-arranged funerals. A 
definition of “preneed insurance” offered in NAIC Model regulation #817 is “a life insurance policy, 
annuity contract, or other insurance contract issued by an insurance company which, whether by 
assignment or otherwise, has for a purpose, the funding of a preneed funeral contract or an insurance-
funded funeral or burial agreement, the insured or annuitant being the person for whose services the 
funds were paid.” Most of these products have increasing death benefits designed to keep pace with the 
rising cost of funerals. Most policies are sold as single premium whole life; the next most common plan is 
whole life with ten years of premium payments.  

Underwriting is typically performed by agents using a very simplified approach that requires applicants to 
answer a handful of broad health questions. These questions are used to classify insureds into two or 
three risk categories, one of which is usually considered “guaranteed issue.” Some insurers allow 
applicants to skip these health questions, causing the applicants to automatically fall into the guaranteed 
issue class. As a result, a majority of preneed business is issued on a “guaranteed issue” or “standard” 
basis, having a graded death benefit and/or increased premium cost. Where insurers use three risk 
classes, the guaranteed issue “imminent death” applicants are sometimes issued a deferred annuity 
product. The remaining insureds are classified as “simplified issue.”  

Mortality in the year following issue is very high and then drops significantly in the second year. Almost all 
Preneed business is sold on a unisex and composite (i.e., unismoke) basis. 

1.2 Background 

The Society of Actuaries (SOA) performed its first Preneed mortality study and published a Preneed 
mortality table in 2008, based on data for the years 2000 to 2004. The table had a 5-year select period for 
issue ages ranging from 0 to 99, with separate rates for males and females. Starting around issue age 50, 
the “select” period became an “anti-select” period, with mortality decreasing by duration over the first 
five years.  

A data call was issued on March 11, 2011 for guaranteed issue, simplified issue and preneed mortality 
data for observation years 2005 to 2009. The data call is described in detail in the four documents that 
make up the Appendix. 

The SOA hired MIB to compile the data collected for the Preneed study. MIB performed numerous syntax 
and validation checks and worked with SOA staff to ensure that company confidentiality was protected in 
the production of any data views that were provided to the Joint American Academy of Actuaries Life 
Experience Committee and Society of Actuaries Preferred Mortality Oversight Group (POG) for the 
development of the mortality tables.   

The SOA’s confidentiality guidelines state that any data released for analysis should not have any one 
company dominating the experience data. To meet this guideline, several companies’ data submissions 
had to be scaled down. The guidelines also state that any potential subset or extract of the data should 
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contain multiple companies’ experience in order to prevent the identification of any one company’s 
experience. These guidelines were adhered to by having the analysis performed by an independent 
consultant to the SOA, David Atkinson. Only aggregated, summary data was released to the POG.  

1.3 Analysis of Data, including Limitations 

The study included data from 11 companies, representing roughly half of the Preneed insurance industry 
by number of companies and 75% by volume of business.  

Mortality was found to vary significantly by the following parameters, in addition to the usual variations 
by gender, issue age and duration for select mortality and by gender and attained age for ultimate 
mortality: 

 Guaranteed Issue (GI) vs. Simplified Issue (SI) 

 Single Pay vs. Multi Pay, such as 10-pay whole life 

 Level vs. Increasing vs. Modified Death Benefits (typically return of premium in first 2 years) 

 Size of policy 

 Company 

When mortality ratios were analyzed by GI vs. SI, Single Pay vs. Multi Pay and Level/Increasing vs. 
Modified Death Benefits, mortality levels for each combination fell into one of the following two 
groupings: 

1. GI Single Pay business and all business with Modified death benefits 
2. All other business (SI or Multi Pay business, excluding business with Modified death benefits) 

The first group was labeled “High Anti-Selection Risks” and the second group was labeled “Low Anti-
Selection Risks.” Mortality tables were constructed for each group as well as for all risks combined. When 
mortality ratios to these new tables were calculated by contributing company, the results were surprising:  

 The separate tables for high and low anti-selection risks produced mortality ratios by company 
that were wildly inconsistent. 

 The table for all risks combined produced mortality ratios by company that were surprisingly 
consistent. 

Knowing that the overall pool of risks written by each company was quite similar, the second result made 
sense. Knowing that some companies interpreted SI and GI differently when coding their data, it was 
understandable that company results for SI or GI would be inconsistent. Therefore, the decision was 
made to move forward with one mortality table for all Preneed risks. 
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1.4 Data Included in the Study 

A small amount of Preneed data was not coded as either GI or SI. This data was excluded from the study.  

The following table shows totals for data collected, data excluded and data included in the study: 

 

Preneed Data Included in Study Average Mortality Rate 

Death 
Count Death Units Exposure Count Exposure Units By Count By Amount 

Data Collected  639,084    2,992,148    7,976,643     35,096,568  0.08012 0.08525 

Data Excluded      4,499         11,299       123,476          329,583  0.03643 0.03428 

Data Included  634,585    2,980,849    7,853,166     34,766,985  0.08081 0.08574 

 
Ratio of Included to 
Collected 99.3% 99.6% 98.5% 99.1% 100.9% 100.6% 
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II. Basic Mortality Table 

2.1 Extent of Credible Data 

The study included over 630,000 deaths. Results were highly credible, with more than 1,000 deaths in 
each cell, for quinquennial issue age groups from 45 to 94 and durations 1 to 10 and for quinquennial 
attained age groups from 45 to 99.  

2.2 Select Period and Other Dimensions 

First year mortality showed substantial anti-selection at all ages. Second year mortality showed significant 
anti-selection, though much less than in year one. Anti-select mortality rates graded into ultimate 
mortality rates over about 5 years for issue ages under 60 and over about 10 years for issue ages over 60. 
Therefore, a select period of 10 years was chosen. 

The vast majority of Preneed business, 96%, was written on a unisex basis. The other 4% of the business 
was written in states that required sex-distinct rates. Male, Female and Unisex Preneed tables were 
constructed. 

2.3 Graduation Choices Made 

2.3.1 Graduation Methodology 

Whitaker-Henderson graduation was performed using graduation functions obtained from Bob Howard’s 
WHGradSample.xls workbook, available on-line. Exposure was used as the weights for the graduation, 
thereby ensuring that the graduated rates would reproduce total units of death benefits. 

Different orders of polynomials were tested. The 4th order polynomials provided the best combination of 
fit and smoothness in every case. Relatively small values of “h,” the smoothing parameter, were achieved, 
due to the large number of deaths that produced consistent patterns of mortality. 

Mortality rates for duration 1 were extremely high, averaging more than three times the duration 2 rate 
for issue ages under 60 and more than two times the duration 2 rate for issue ages 60 to 70. Issue age 0 
mortality rates were also very high, averaging more than double the mortality rates for issue ages 1-4. 

Because of mortality rate discontinuities for policy year 1 and also for issue age 0, select mortality was 
graduated in three segments: 

1. A one-dimensional graduation for Issue Age 0, 
2. A one-dimensional graduation for Policy Year 1 and 
3. A two-dimensional graduation for Issue Age Groups > 0 and Policy Years 2-10. 

A single one-dimensional graduation was used for Attained Age Groups. Ultimate mortality was based on 
durations 11-20 only. Durations 21+ were excluded because they were from an era with significant 
differences from today’s Preneed market, data were scant and raw mortality rates for duration 21+ were 
generally lower than for durations 11-20. Ultimate mortality rates were graduated for attained age 
groups 10-17 and 18-24 and for quinquennial attained age groups from 25-99 to 95-99.  

Ninety-percent confidence intervals were calculated for all raw (input) mortality rates, calculated as 
deaths in units divided by exposure in units. The primary graduation parameter, “h,” was then varied to 
produce a reasonable balance between smoothness and fit, such that 85% to 95% of the graduated rates 
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typically fell within the 90% confidence intervals. If 100% of the graduated rates fell within the 90% 
confidence intervals, it was assumed that the fit was excessive so smoothness was increased. If less than 
about 80% of the graduated rates fell within the 90% confidence intervals, it was assumed that the 
smoothness was excessive so fit was increased. 

A majority of the cells with graduated rates outside of the 90% confidence intervals were for the lowest 
and highest issue ages where the number of deaths was relatively small. 

2.3.2 Use of 90% Confidence Intervals to Guide Graduation 

Ninety-percent confidence intervals were calculated for each raw (input) mortality rate. The primary 
graduation parameter, “h”, was varied with a target of smoothing mortality rates such that 90% of 
graduated mortality rates remained within their 90% confidence intervals. Cells for the lowest and 
highest ages, with too few deaths to be credible, were excluded from the confidence interval target. The 
90% goal was readily achieved. 

The variance of incurred death benefits for each policy was calculated as follows: 

Variance = q * (1 – q) * Amount2, where q = mortality rate and Amount = death benefit in force, 
in units. 

Ideally, this variance would have been calculated as the mortality study data was being assembled, but it 
requires the raw mortality rate, which cannot be calculated until after mortality study data has been 
compiled. The pivot table summarizes multiple policies into cells, thereby losing the ability to calculate 
variance at the policy level. Variance was estimated at a summary level by pre-calculating a variance 
adjustment, “VarAdj,” as follows: 

1. Develop a distribution of business by size of policy for the study as a whole or for subgroups 
where average size does not vary significantly. 

2. Calculate the square root of the sum of Amount2 for each subgroup and divide the result by the 
average size for the subgroup. Based on limited testing, this factor can range between 1.05 and 
7.00. For Preneed business, with its high concentration of small size policies, experimentation 
indicated a more narrow range of 1.10 to 1.25; a slightly conservative value of 1.20 was selected 
for VarAdj. 

For Preneed business, confidence intervals for a mortality rate cell were calculated as follows: 

1. AvgSize = Units Exposed / Count Exposed 
2. NumPol = Number of policies = Count Exposed 
3. VarAdj = 1.20 
4. Variance = VarAdj * NumPol * q * (1 – q) * (AvgSize)2, where q is the cell’s raw mortality rate 

based on units, not count. 
5. StdDev = Standard Deviation as a fraction of actual deaths = SQRT(Variance) / UnitsActDth 
6. The 90% confidence interval assumes a normal distribution, using plus or minus 1.645 standard 

deviations: 
a. q90CI_low = low end of 90% confidence interval = q * (1 – 1.645 * StdDev) 
b. q90CI_high = high end of 90% confidence interval = q * (1 + 1.645 * StdDev) 

2.3.3 Adjustment of Graduated Mortality Rates 

Select data was marginal for issue ages under 40, and insufficient when split between male and female. 
The unisex table was therefore created first. For issue ages 0-39 combined, ratios of male and female 
mortality to unisex mortality were calculated. These ratios were applied to unisex rates to generate 
mortality rates for ages 0-39 for males and females. 
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Select rates for issue age 92 were set equal to ultimate rates beginning at duration 8. Select rates for 
issue age 96 were set equal to ultimate rates beginning at duration 6, with the duration 5 rate then 
calculated as the average of durations 4 and 6. Select rates for issue age 100 were set equal to ultimate 
rates beginning at duration 3; select rates for durations 1 and 2 were extrapolated from issue ages 92 and 
96.  

Adjusted deaths were calculated to reflect the effect of all adjustments to mortality rates. For each of the 
three mortality tables, adjusted deaths equaled or slightly exceeded actual deaths. 

2.3.4 Production of Mortality Tables 

Preneed mortality tables were produced using the following process, separately for unisex, females and 
males: 

1. Adjusted mortality rates were linearly interpolated to obtain final select mortality rates for issue 
ages 0 to 100 and durations 1 to 10 and to obtain ultimate mortality rates for attained ages 10 to 
96. The linear interpolation made use of weighted average ages for each age group, to better 
reproduce mortality within each age group.  

2. Ultimate mortality rates for attained ages 97 to 120 were calculated using the following Old Age 
Mortality Rate methodology, separately for unisex, females and males: 

a. Annual percentages increases for 2015 VBT mortality rates were calculated for ages 97 
through 120.  

b. The Preneed interpolated mortality rate for attained age 96 was used as the starting 
point.  

c. Rates for ages 120 to 97 were calculated based on the 2015 VBT annual percentage 
increases minus X%, but no less zero, where X% was solved for to reproduce the age 96 
unismoker rate. 

2.3.5 Slope Checking 

Three kinds of slope checks were made, with ultimate rates treated as policy year 11. Slopes were 
checked:  

1) Between rates for adjacent issue ages for the same policy year:  

 Rates monotonically decreased to a minimum between issue ages 21 and 28 and then 
monotonically increased thereafter. 

2) Between rates for adjacent durations for the same issue age:  

 Other than some exceptions at young ages, rates monotonically decreased to a policy year that 
varied by issue age (policy year 5 for issue ages 29 through 62, a later policy year for younger 
ages and an earlier policy year for older ages) and then monotonically increased to policy year 11 
(ultimate).  

3) Between rates for the same attained age but with issue age and policy year differing by 1 and -1 or -1 
and 1:  

 Issue ages 31 and up had a single minimum, mostly between policy years 7 and 9. Most issue 
ages below 31 had both a minimum and a maximum when looking at constant attained ages. 
While not ideal, no adjustments were made because so little business was issued at these ages.  

2.4 Mortality Improvement 

Overall Preneed mortality was studied by observation year. Based on percentages of the 2015 Preneed 
Unisex table, there were two years of modest mortality improvement followed by two years of modest 
mortality deterioration. Overall, there was a compound average mortality deterioration of 0.4% per year 
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with a standard deviation of 0.8%. The data was inconclusive: Assumptions of either no improvement or 
no deterioration fit well within one standard deviation for all five years of observations. 

2.5 Basic Mortality Tables 

2015 Preneed Basic Composite (or unismoke) tables were developed for male, female and unisex 
business on a 10 year select and ultimate and an age last birthday (ALB) basis.  These tables are shown in 
Appendices A (Male), B (Female) and C (Unisex).  
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III. Valuation Mortality Table 

Three options were examined for the next Preneed valuation mortality table: 

1. Retain the current 1980 CSO mortality table. Most states use 1980 CSO Table E, which is 
a blend of 60% female and 40% male rates. 

2. Use the 2017 CSO Ultimate mortality table. Most states would use a blend of 60% female 
and 40% male rates. 

3. Use the 10-year anti-select and ultimate Preneed mortality table. Most states would use 
the unisex version of this table. 

 
As of 2016, the 1980 CSO was the recognized valuation table for Preneed business in 40 states. 
When compared to the other two options, the 1980 CSO Table produced the highest overall 
reserves.  

3.1 Scatter Diagram 

Mortality by contributing company as a percentage of the 2015 Preneed Basic Table was tightly 
grouped around 100%, as shown in the following scatter diagram. 
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3.2 Coverage for Various Loadings 

Overall Preneed mortality was 99.8% of the 2015 Preneed Table. The following table shows the 
overall percentage of the 2015 Preneed Table and the loading percentage needed to cover the 
mortality levels of 8, 9 and 10 of the 11 contributing companies:  

 

Number of 
Companies 

Covered 

Percentage of 
Companies 

Covered 

Overall Percentage of 
2015 Preneed Table 

Needed to Cover 

Excess over 100% of 
the 2015 Preneed 

Table Needed to Cover 

8 73% 99.8% -0.2% 

9 82% 102.3% 2.3% 

10 91% 103.9% 3.9% 

 

The one company not covered by 3.9% loading was the smallest in the study, with only 46 claims 
and accounting for less than 0.01% of total exposure. 

3.3 Model Office Reserves and Graphs 

Model office projections were created by Jeff Johnson, AVP, Product Development, Global 
Atlantic Financial Group. The model office was used to compare reserves generated by three 
mortality tables:  2015 Preneed Basic (Unisex), 1980 CSO Table E and a 60% female, 40% male 
blend of 2017 CSO. 

 The model focused on two main plans: Single Pay Whole Life, which represented 75% of 
Preneed reserves, and 10-Pay Whole Life, which represented 25% of Preneed reserves. 

 The model focused on issue ages 65, 75 and 85, which were representative of the high 
issue ages associated with Preneed business. 

For single-pay business, which represented 75% of Preneed reserves: 

 1980 CSO produced the highest reserves in every year 

 2015 Preneed Basic produced reserves that averaged 8% less than 1980 CSO 

 2017 CSO produced reserves about 12% less than 1980 CSO 

For 10-pay business, which represented 25% of Preneed reserves: 

 1980 CSO produced the highest reserves in every year but the first year 

 2017 CSO produced reserves very close to 1980 CSO reserves for the first 9 years, about 
4% less than 1980 CSO reserves for years 10 and later and about 2% less than 1980 CSO 
for all years combined. 

 2015 Preneed Basic produced reserves that averaged 8% less than 1980 CSO 

Overall, for 100% of Preneed reserves: 

 1980 CSO produced the highest reserves in every year 

 2015 Preneed Basic reserves averaged 8% less than 1980 CSO reserves 
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 2017 CSO reserves averaged 9.5% less than 1980 CSO reserves 

3.4 Valuation and Nonforfeiture Recommendations 

At the August 24, 2016 meeting of the NAIC’s Life Actuarial Task Force (“LATF”), May Bahna-
Nolan presented the results of the SOA’s Preneed mortality study and valuation analyses. With 
support from the Preneed industry, 1980 CSO Table was recommended as the preferred 
mortality table for calculating Preneed reserves for several reasons: 

 In the model office calculations, reserves for the 1980 CSO Table, while generally 
comparable to those produced by the 2015 Preneed Basic Table, proved more 
conservative overall. This conservatism is beneficial when performing cash flow testing 
with future expected, but non-guaranteed, benefit increases are assumed. 

 1980 CSO Table is an ultimate-only table, which simplifies the calculation of reserves, 
especially compared to the 10-year anti-select and ultimate mortality rates of the 2015 
Preneed Basic Table. 

 As the Preneed industry already uses 1980 CSO Table for valuation and nonforfeiture 
purposes in 40 states, the implementation costs would be much less than for the other 
alternatives. 

LATF considered and approved the recommendation to continue the use of the 1980 CSO Table 
in the 40 states that have adopted 1980 CSO Table for Preneed reserves and nonforfeiture 
values. VM-20 already references the use of the 1980 CSO Table for Preneed reserves. Missing is 
an equivalent mandate to use of the 1980 CSO Table for Preneed nonforfeiture values.  

3.5 Other Valuation Sections 

Because the 2015 Preneed Basic Table was not used for valuation, the following sections were 
moot and were not populated: Final Loading, Grading to Omega of 1.0 by Age 121, Slope Checks, 
and Valuation Mortality Tables and Graphs. 
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Appendix A. 2015 Preneed Male Basic Select and Ultimate, Composite Mortality Table, ALB 
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Appendix A. 2015 Preneed Male Basic Select and Ultimate, Composite Mortality Table, ALB 
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Appendix B. 2015 Preneed Female Basic Select and Ultimate, Composite Mortality Table, ALB 
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Appendix B. 2015 Preneed Female Basic Select and Ultimate, Composite Mortality Table, ALB 
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Appendix C. 2015 Preneed Unisex Basic Select and Ultimate, Composite Mortality Table, ALB 
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Appendix C. 2015 Preneed Unisex Basic Select and Ultimate, Composite Mortality Table, ALB 

 


