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1. Data Selection 

1.1 Description of Underwriting  

A data call was issued on March 11, 2011 for guaranteed issue, simplified issue and preneed mortality 

data for observation years 2005 to 2009. Preneed business written on a guaranteed issue basis was 

included in the preneed study and not in the guaranteed issue study. 

For purposes of this study, a guaranteed issue (GI) policy was defined as a policy or certificate where the 

applicant must be accepted for coverage if the applicant is eligible and the premium is paid. Exceptions 

for not allowing coverage including ineligibility due to issue age ranges or lack of membership in the 

eligible group (e.g., association group) will not disqualify the policy or certificate from being considered 

guaranteed. If any of the following risk selection criteria are required, then the coverage should not be 

considered guaranteed issue: 

 Actively at work requirement.  

 Acceptance based on any health related questions or information. 

 Waiving of underwriting requirements based on minimum participation thresholds, such as for 

worksite marketing. 

1.2 Background 

The SOA hired MIB to compile the data collected for the guaranteed issue 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, some companies’ data submissions 

had to be scaled down.  The guidelines also state that any potential subset or extract of the data should 

contain multiple companies’ experience in order to prevent the identification of any one company’s 

experience.  

Because the guaranteed issue business is not homogenous in term of the combination of factors (i.e. 

distribution channel, distribution method, premium payment method, etc.) that were collected to 

describe the business, the data released to the POG was very limited in terms of the number of factors 

the could be analyzed in combination.  For example, the factors of distribution channel and distribution 

method could not be provided in the same view of the data because at least one of the combinations of 

distribution channel and distribution method resulted in a data cell with only one or two companies’ 

experience. 

1.3 Analysis of Data, including Limitations 

 
The study included data from 15 companies. The initial analysis focused on the results based on the 

smoking status of the submitted (non-smoker, smoker or unismoke).  There were clear differences in the 
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mortality results based on smoking status. Mortality ratios were calculated based on the 2008 Valuation 

Basic Table for Limited Underwriting (“VBTLU”) Ultimate Table, whose rates that vary by nonsmoker, 

smoker and unismoker. The results were as follows: 

 84.3% for no tobacco/nonsmoker risks 

 77.9% for tobacco/smoker risks 

 181.4% for unismoker or composite risks (i.e., not differentiated between nonsmoker and smoker 

risks) 

Due to the constraints on the data made available to the committee described above, other business 

characteristics could not be analyzed directly when further split by smoking status.  Rather, analysis was 

done based on face amount, which could be used for all business characteristics. 99% of data not coded 

as smoker distinct was for face amounts below $25,000, and 83% of data coded as smoker distinct was 

for face amounts of $25,000 or above. Using face amount as the basis for splitting the data, it was found 

that: 

By distribution channel: 

 Below 25 units: 96% direct marketing 

 25 units and higher: 96% independent agents/brokers 

By death benefit pattern, 

 Below 25 units: 98% modified death benefit (having an initial limited death benefit for a number 

of years before reaching the ultimate amount) 

 25 units and higher: 4% modified death benefit 

Due to the substantial differences in the mortality levels of the data based on smoker status, and the 

differences in product characteristics seen when splitting the business based on face amount, it was 

decided that the development of a guaranteed issue mortality table would exclude all data coded as non-

smoker or smoker. As a result of this decision, the study largely consisted of risks with the following 

characteristics; the results of this study may not be applicable to business with other characteristics. 

 Face amounts under $25,000, 

 Sold through direct marketing, 

 And providing modified death benefits in the first two policy years. 

1.4 Data Included in Study 

 The following table shows totals for data collected, data excluded and data included in the study, where 
the data excluded is that coded as either non-smoker or smoker: 

 

Guaranteed Issue data  
Average Mortality 

Rate 

Death 
Count 

Death 
Units 

Exposure 
Count 

Exposure 
Units By Count 

By 
Amount 

Data Collected  216,868   1,397,847   4,868,865    35,308,560 0.04454 0.03959 

Data Excluded      2,447        58,230      110,943      4,126,970  0.02206 0.01411 

Data Included  214,422   1,339,617    4,757,922    31,181,590 0.04507 0.04296 

 
Included/Collected 98.9% 95.8% 97.7% 88.3% 101.2% 108.5% 
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2. Unloaded Mortality Table 

2.1 Extent of Credible Data 

The study included over 214,000 deaths. 99.5% of the exposure by units was for issue ages 45-84.  

2.2 Select Period and Other 

Using the ungraduated experience data on an attained age basis as the basis for expected mortality, 
mortality ratios were examined by duration. A declining mortality ratio by duration, indicating anti-
selection, was found, as shown below: 

Duration Deaths in 
units  

Mortality ratio 

1 171,232 114.5% 

2 133,850 104.1% 

3 125,393 102.7% 

4 116,756 99.0% 

5 98,376 97.8% 

6-10 359,166 96.8% 

11-15  243,096 95.8% 

16-20 87,230 94.6% 

21 & above 4,518 117.2% 

Total 1,339,617 100.0% 

 

The pattern of anti-selection is observable, but not pronounced after the first year. A five year select 
period was chosen for purposes of developing a select and ultimate (“S&U”) experience table. An 
ultimate-only experience table was created using the ultimate rates from the S&U experience table, 
which were based on experience in durations six and later. 

All data was submitted on a sex distinct basis, with 63.5% by unit on female lives. Separate tables were 
developed for males and females. 

The tables were developed on an age last birthday (“ALB”) basis. 

2.3 Graduation Choices Made 

Three separate graduations were performed, all based on units of death and units of exposure. Select 
mortality for durations 1-5 was graduated for issue ages 50 to 85. Ultimate mortality (durations 6 and 
above combined by attained age) was graduated for attained ages 50 to 90. Aggregate mortality for all 
durations combined was graduated for ages 30 to 95. For all graduations, 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. 

For the select rates, both males and females, issue ages 60 to 85, the rates from the graduation were 
subjected to the adjustments described below in the slope checks section. 
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For the attained age rates for ages 58 to 90, the rates from the graduation were subjected to the 
adjustments described below in the adjustments for older ages and the slope checks sections. 

2.4 Adjustments to Graduated Results 

For males issue age 50-59, durations 1 to 5, the graduated results were replaced with flat multiples 
(select factors) of the original attained age rates. The multiple in duration 1 was 112.2%, which was the 
average of the duration 1 multiple for issue ages 60 to 64. The multiples for durations 2-5 were as 
follows: 
 

2    107.1% 
3    102.1 
4    99.9 
5    95.9 

 
These were set to provide fairly uniform grading. 
 
For male attained ages 50 to 57, a multiple of the aggregate rate (87% to 88%, varying slightly by age) was 
used to replace the graduated attained age rate. 
 
For female issue ages 50 to 59, durations 1 to 5, the results of the graduation were replaced with 
smoothed select factors. These were not level as for males, but instead followed the pattern of the 
graduated results and served to dampen the range of the select factors before adjustment. 
 
For female attained ages 50 to 57, the same multiple of the aggregate rates used for males was applied to 
the female aggregate rates to replace the female graduated attained age rates. 
 
These adjustments were made because the W-H graduation produced wide swings in the select factors at 
the younger end of the ages graduated (i.e., issue ages 50 to 59), as well as at the tail of the younger end 
of the attained age rates (i.e., attained ages 50 to 57). There was a small but similar effect at the older 
issue ages (80 to 85), but much less pronounced, so no adjustment was made there. 

Select ratios for GI issue age 50 S&U rates to the Preneed ultimate rates for the same attained ages were 
calculated for females and males. Assuming that the same pattern of select rates applied to younger ages, 
GI S&U rates for issue ages 0 to 49 were obtained by multiplying Preneed ultimate rates for the 
corresponding attained age by the select ratios shown in the following table:  
 

Select Ratios of GI Select and Ultimate Rates to Preneed Ultimate Rates 
 
                   Issue Age 50     Attained 
  Duration:      1  2      3  4     5      Age 55 
 Female ratios:  188.5%         178.9% 171.6%         165.1% 158.1%      138.1% 
 Male ratios:  214.4%         199.0% 184.8%         179.9% 172.7%      157.1% 
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Because of the similarity of GI and Preneed rates at the oldest ages, it was decided to grade from the 
oldest credible GI rate, at attained age 90, to the oldest credible Preneed rate, at attained age 96. This 
was accomplished by the following steps: 

 The ratio of the graduated GI attained age 90 mortality rate to the corresponding Preneed attained 
age 90 mortality rate was calculated for both females and males. The female ratio at age 90 was 
98.38% and the male ratio was 107.95%.  

 These ratios were linearly graded to 100% over six years, from attained age 90 to 96.  

 The resulting ratios were applied to Preneed rates for attained ages 90 to 96 to produce GI rates for 
attained ages 90 to 96. 

2.5 Extension for Ages 97-120 

GI rates for attained ages 97 and higher were calculated using a multi-step process that linked the 
progression of mortality rates to that for the 2015 VBT table that underlies the 2017 CSO table: 

 The GI mortality rate at age 96 was based on the 2015 Preneed age 96 rate, as described in the 
previous section. 

 The GI mortality rate for age 110 was set equal to 0.5, the maximum mortality rate achieved by 
the 2015 VBT table at age 112. In other words, it was assumed that GI lives would reach the 
highest mortality rate of 0.5000 two years earlier than fully underwritten lives. 

 The annual increase in mortality rates for the 2015 VBT table were calculated for ages 97 to 110. 

 The annual increase in GI mortality rates was set equal to the 2015 VBT annual increase for the 
same age, minus a constant X. 

 X was solved for to reproduce the GI mortality rate at age 96. 

2.6 Interpolation, Adjustments and Slope Checks 

Rates were graduated by individual issue ages 50 to 85, so there was no need for interpolation. Similarly, 
rates for issue ages 0-49, attained ages 5-54 and attained ages 91+ were all calculated as ratios to 
Preneed rates, so no interpolation was needed. 

For male and female attained ages 7-11, there were a number of local minima and local maxima among 
rates that were almost equal to one another. This anomaly was corrected by sorting the rates into 
descending order within each select year and within ultimate. 

A similar problem was found for female attained ages 46-54 and was corrected in the same fashion.  

Three kinds of slope checks were made, with ultimate rates treated as policy year 6. Slopes were checked: 

 Between rates for adjacent issue ages for the same policy year:  
o Rates monotonically decreased to a minimum at attained age 32 for both males and 

females and all select years and then monotonically increased thereafter. 

 Between rates for adjacent durations for the same issue age:  
o Other than the exceptions noted below, rates showed an anti-select pattern through 

issue age 61, with rates monotonically decreasing by policy year. The exceptions were for 
female issue ages 35-41 and 55-61 and males issue ages 31-49, where rates were almost 
equal to one another but varied up and down. For males 58-70, select mortality rates hit 
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a minimum between policy years 2-4 and then began increasing, reflecting an 
increasingly shorter anti-select period as issue age increased. 

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

o At virtually all constant attained ages, mortality decreased with increasing policy year. 
There were minor exceptions at the oldest issue ages where the ultimate rate was 
sometimes slightly larger than the policy year 5 rate for the same attained age. 

2.7 Mortality Improvement 

The table below shows the overall mortality ratio for each study year. The last study year, 2009, had a 
considerable increase in the number of deaths, nearly all attributable to the experience of one 
contributor. In the view of the subcommittee, the trend over the four remaining homogenous years did 
not show a pattern of mortality improvement large enough to project ongoing improvement from the 
period of the study to the publication date of the final table. 

Study 
 year 

No. of 
deaths 

A/E using 
S&U GI Table 

2005 40,996 102.2% 

2006 40,501 99.8% 

2007 39,950 99.3% 

2008 40,568 101.8% 

2009 51,633 98.5% 
 

2.8 2017 Unloaded GI S&U ALB Mortality Tables  

2017 Unloaded GI Composite ALB mortality tables for males and females were developed on a five-year 

select and ultimate basis. Separate 2017 Unloaded GI Composite Ultimate ALB mortality tables for males 

and females were created from the ultimate rates of the S&U tables. The 2017 Unloaded GI Composite 

ALB mortality tables, which are select and ultimate, are shown in Appendices A (Male) and B (Female). 

The 2017 Unloaded GI Composite Ultimate ALB mortality tables are shown in Appendix C.  
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3. Loaded Mortality Table 

3.1 Scatter Diagram 

Mortality ratios as a percentage of the 2017 Unloaded GI S&U ALB mortality table varied significantly by 

contributing company, as shown in the scatter diagram below. Mortality ratios as a percentage of the 

2017 Unloaded GI Ultimate ALB mortality table (not shown) were generally about 4% higher. While a 

2017 CSO level of loading, which averaged about 17%, applied to the S&U table would cover companies 

constituting 98.8% of the study’s exposure, it would cover only 55% percent of the contributing 

companies. 

 

 

 

  

 

3.2 Coverage for Various Loadings 

The 2017 CSO level of loading, which averaged about 17%, covered only 6 of the 11 contributing 

companies, for a coverage level of 55%  

 A 45% load would cover one additional company, bringing coverage to 64% 

 A 57% load would cover two additional companies, bringing coverage to 73% 

 A 219% load would cover three additional companies, bringing coverage to 82% 

3.3 Valuation and Nonforfeiture Recommendations 

The 2017 Unloaded GI Ultimate ALB table with 2017 CSO loading (the 2017 Loaded GI Ultimate ALB table) 

was recommended for valuation purposes for the following reasons: 

 The resulting model office reserves were more conservative than those from the 2017 Unloaded 

GI S&U ALB table with 2017 CSO loading (the 2017 GI Loaded S&U ALB table). 

 It reflected mortality levels in line with GI mortality experience, while 2017 CSO mortality was far 

lower than GI mortality experience. 
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 It seemed to produce a present value of reserve increases similar to those produced by the 2017 

CSO table. 

3.4 Final Loading 

The 2017 Loaded GI Ultimate ALB and ANB tables were created by applying 2017 CSO Loading factors in 

the following manner: 

 When mortality ratios to the 2017 Unloaded GI S&U ALB table were analyzed by observation 

year, a 5-year (2005 to 2009) least squares fit yielded an annual improvement rate of 0.5%. 

However, the 4-year (2006 to 2009) result yielded an annual improvement rate of 0.1%. 

Therefore, no mortality improvement was recommended or applied. 

 The 2017 Unloaded GI Ultimate ALB table was converted to ANB to create the 2017 Unloaded GI 

Ultimate ANB table. 

 2017 CSO Loading factors, which are ANB only, were applied to the 2017 Unloaded GI Ultimate 

ANB table to create the 2017 Loaded GI Ultimate ANB table, subject to the results being no less 

than the 2017 CSO Loaded Ultimate ANB table, thereby grading mortality rates to 1.0 by age 120.  

 The 2017 Loaded GI Ultimate ANB table was converted to ALB to create the 2017 GI Ultimate ALB 

table, subject to the results being no less than the 2017 CSO Loaded Ultimate ALB table, thereby 

grading mortality rates to 1.0 by age 120. 

 

The loaded and unloaded, ALB and ANB, ultimate tables, mentioned above, can be found in Appendix C. 

 

The following graph illustrates the 2017 Loaded GI Ultimate ALB rates: 

 

3.5 Slope Checks 

The slope of the 2017 Loaded GI Ultimate table was examined with the following results: Rates were flat 

from age 0 to age 10 and then monotonically decreased to age 32, after which rates monotonically 

increased to age 120. 
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3.6 Loaded Gender-Blended Mortality Tables  

The following gender-blended versions of the 2017 Loaded GI Ultimate ALB and ANB tables were 

developed. Loaded ALB tables are shown in Appendix D and loaded ANB tables can be found in  

Appendix E. 

 100% Male, 0% Female (i.e.,Male) 

 80% Male, 20% Female 

 60% Male, 40% Female 

 50% Male, 50% Female 

 40% Male, 60% Female 

 20% Male, 80% Female 

 0% Male, 100% Female (i.e., Female) 

3.7 Model Office Reserves and Graph 

A model office was constructed and used to compare reserves based on three tables:  

 2001 CSO,  

 2017 GI Select and Ultimate (“S&U”) with 2017 CSO loading and 

 2017 GI Ultimate with 2017 CSO Loading 

Mean reserves were projected for 45 years using a single year of issue with a distribution by issue age 

group and sex from the study data, persistency from the study as developed by LIMRA, and reserves 

determined using the 2017 Loaded GI Composite Ultimate ALB table, a preliminary (unpublished) 2017 

Loaded GI Composite ALB table and the 2001 CSO Ultimate ALB table.  

The results for mean reserves were consistent: 

 

 The 2017 Loaded GI Ultimate table produced the highest mean reserves. 

 The 2017 Loaded GI table produced the second highest mean reserves. 

 The 2001 CSO Ultimate table produced the lowest mean reserves through the first fifteen years, 

and all three tables had similar mean reserves after 15 years. 

The results for mid-terminal reserves differed: 

 The 2017 Loaded GI Ultimate table produced the highest mid-terminal reserves through year 7. 

 The 2001 CSO Ultimate table produced the highest mid-terminal reserves thereafter, although all 

three sets of reserves were almost identical after 30 years.  

 

A blend of 37% mean reserves and 63% mid-terminal reserves (to approximate reserves for the overall 

mix of annual, semiannual, quarterly and monthly premiums) produced a more meaningful comparison 

with the following results: 

 The 2017 Loaded GI Ultimate table produced the highest reserves through year 8. 

 The 2001 CSO Ultimate produced the highest reserves thereafter, although all three sets of 

reserves were almost identical after 30 years. 
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 While the pattern was similar to that of the mid-terminal results, the differences between the 

reserves produced by the different tables were much smaller. 

 

The following graph shows the blended results. It would appear that the present value of reserve 

increases would be similar for the 2017 Loaded GI Ultimate table and the 2001 CSO Ultimate table. 

 

Blend of 37% Mean and 63% Mid-Terminal Reserves 

  

 

 

A comparison to reserves produced by the 2017 CSO Ultimate table was also made. The 2017 Loaded GI 

Ultimate table produced higher reserves through year 7 while the 2017 CSO Ultimate table produced 

higher reserves thereafter. 
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Appendix A. 2017 Unloaded Guaranteed Issue, Select and Ultimate, Composite Male Mortality 
Table, ALB  
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Appendix A.  2017 Unloaded Guaranteed Issue, Select and Ultimate, Composite Male Mortality 
Table, ALB 
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Appendix B. 2017 Unloaded Guaranteed Issue, Select and Ultimate, Composite Female 
Mortality Table, ALB 
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Appendix B. 2017 Unloaded Guaranteed Issue, Select and Ultimate, Composite Female 
Mortality Table, ALB 
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Appendix C. 2017 Guaranteed Issue Composite Ultimate Mortality Tables 
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Appendix C. 2017 Guaranteed Issue Composite Ultimate Mortality Tables 
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Appendix D. 2017 Loaded Guaranteed Issue Composite, Ultimate, Gender Blended Mortality Tables, ALB 
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Appendix D. 2017 Loaded Guaranteed Issue Composite, Ultimate, Gender Blended Mortality Tables, ALB 
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Appendix E. 2017 Loaded Guaranteed Issue Composite, Ultimate, Gender Blended Mortality Tables, ANB 
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Appendix E. 2017 Loaded Guaranteed Issue Composite, Ultimate, Gender Blended Mortality Tables, ANB 

 


