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U.S. Post-Level Term 
Lapse and Mortality Experience 

Executive Summary 
U.S. Term Plans and Features 

Term Life insurance is a popular product in the U.S. As a growing number of policyholders have been reaching 
the end of the level term period, the SOA has been committed to studying policyholder behavior in the post-level 
term (PLT). Shock lapse, post-level term lapse and mortality have previously been analyzed in SOA PLT studies 
conducted in 2010 and 2014. This study provides an update of experience and some valuable new insights.  

PLT experience data were available for level term plans 10, 15 and 20 (T10, T15, T20). More lapse and mortality 
data were available than in prior studies, and T20 data were presented for the first time. A comparison of results 
by term plan showed lapse experience at the end of the level term period and lapse rates in PLT appear very 
similar between T10 and T15. Though only initial lapse and mortality experience was available for T20, the 
relationships were similar to the other term plans.  

Prior studies focused on the Jump to ART PLT premium structure, which is the most common structure for the 
U.S. term market. Jump to ART is characterized by a large increase in premiums at the end of the level term 
period followed by premiums that increase annually on an ART scale. In more recent years, the Graded PLT 
premium structure has become popular. Graded PLT premium structures tend to have a linear grade between 
the level period and an ultimate ART premium scale over a defined number of years. This produces lower initial 
premium jumps but more significant jumps during the grading period. This is the first PLT study that provides 
lapse and mortality analysis for the Graded PLT premium structure.  

Impact of Premium Increase 

Shock lapse and initial mortality deterioration levels were higher for higher premium increases. Depending on 
the size of the premium increase at the end of the level term, shock lapses ranged from 27% to 96% for Jump to 
ART and from 31% to 80% for Graded. Mortality deterioration in the first year in PLT relative to level term 
mortality ranged from 154% to 1,066% for Jump to ART and from 127% to 247% for Graded. Graded structures 
are designed to have a lower initial premium jump with the objective to reduce the anti-selective lapses at the 
end of the level term period. The Graded design led to a lower range of premium jumps and, as a result, lower 
shock lapse and mortality deterioration.  

For both premium structures, the highest lapse was the shock lapse at the end of the level term. While lapses 
remained high in PLT, a decreasing pattern by duration was observed. For the Jump to ART premium structure, 
data were available for 10 durations in PLT. For this premium structure, the lapse rates decreased by duration in 
PLT and began to level out after three to five durations to approximately 10%. The lapse and mortality experience 
by duration in PLT differed between the two PLT premium structures. Comparing the structures over the same 
premium jump range, shock lapses were similar, but higher lapses were observed for Graded in all four PLT 
durations for which Graded data were available. The results showed that larger premium increases in each year 
in PLT were consistent with higher lapses, and this subsequent duration premium increase information was key 
to explaining differences between PLT premium structures.  

Jump to ART with larger premium increases showed a higher shock lapse and higher mortality deterioration in 
the first year in PLT. Over the lower premium increase ranges common to both structures, Jump to ART and 
Graded showed similar levels of mortality deterioration in the first year in PLT. Jump to ART showed a decreasing 
pattern of deterioration over time, while mortality deterioration stayed relatively level for the three PLT 
durations for Graded. The decreasing pattern of mortality deterioration for Jump to ART was investigated with 
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10 years of data in PLT, and the mortality deterioration was observed to reduce below 200% of level period 
mortality after three to five durations.  

Impact of Other Factors 

Analysis of company variation highlighted how widely PLT lapse and mortality experience can vary, even for a 
given premium increase. Additional factors were considered and statistical modeling techniques were applied to 
provide insights into the predictive value of each factor. Premium increase, attained age and billing type were 
identified as important factors in both the lapse and mortality analysis. Premium mode was also important for 
lapse analysis, while risk class was important for mortality analysis. A separate report entitled U.S. Post-Level 
Term Lapse and Mortality Predictive Modeling will be published subsequently covering more detailed statistical 
analysis with predictive modeling for lapse and mortality.  

The attained age of the policyholder at the end of the level term impacted lapse and mortality with an increasing 
pattern observed with increasing attained age. This is partly explained by higher premium jump ratios at higher 
attained age, but further differences by attained age were evident after controlling for differences in premium 
jump ratios. The absolute level of PLT premium is also higher for older policyholders. Attained age as a predictor 
of PLT experience captures variation due to both relative and absolute premium increases.  

Policies with a monthly premium mode showed a much lower shock lapse than policies with an annual premium 
mode even when premium jump ratios were the same. This pattern was also observed in the mortality analysis 
with higher mortality deterioration when premium mode was annual compared to monthly. When premium was 
paid monthly, more of the lapses in the first duration in PLT occurred in the early months of the policy year. The 
analysis of lapse timing showed a clear skew of lapses towards the end of the last duration of the level term 
period and the beginning of the first duration in PLT. Premiums were often paid for only part of the first year in 
PLT when more lapses tended to occur in the first few months. The extent of this skewness varied by premium 
mode and PLT structure.  

Billing type was a new variable not available in prior studies. Policies that pay premiums under automatic 
payment showed lower shock lapses than policies that receive a bill for premiums due. Furthermore, when the 
billing type changed from automatic payment during the level term period to a bill sent for PLT premiums, the 
highest shock lapse and mortality deterioration were observed.  

Analysis of lapse and mortality experience by risk class and face amount also provided some interesting 
observations. However, the main drivers of shock lapse are the premium increase, both relative and absolute, 
and the way the PLT premium is presented to the policyholder in terms of premium mode and billing type. There 
was a clear correlation between shock lapse and mortality deterioration as factors that lead to higher lapses also 
lead to higher mortality deterioration.  

  



8 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Section 1: Background 
The Society of Actuaries (“SOA”) engaged SCOR Global Life USA Reinsurance Company (“SCOR”) to complete a 
research study on shock lapse, post-level term (“PLT”) lapse and mortality experience for U.S. term life policies. 
SCOR engaged MIB as the data compiler for the study.  

The objective of this research is to perform an experience study of shock lapse, post-level term lapse and 
mortality as an update to the prior studies released in July 2010 and May 2014.  

The main goals of this study are to: 

• Analyze the shock lapse at the end of level term and the lapse and mortality experience in PLT,  
• Analyze experience on longer level term products where data are more credible than in prior studies 

(specifically 15- and 20-year level term),  
• Deepen the understanding of experience in later durations in PLT where more credible data are available 

than in prior studies,  
• Consider the impact that numerous variables, including premium increase, have on the lapse and 

mortality experience, 
• Study other PLT structures that have become popular in the market, in particular Graded PLT premium 

structure, and 
• Compare recent PLT experience with experience from the 2014 SOA PLT study. 

The study includes a survey covering industry PLT practices and data analysis of lapse and mortality experience. 
These results are presented in section 8. 

This updated study includes several enhancements relative to the prior studies: 

• An additional five years of data now available and increased credibility in later durations. 
• A first look at PLT experience for 20-year level term plans. 
• A first look and credible experience for plans using a Graded PLT premium structure. 
• A premium jump calculation based on total premium due in the first PLT duration relative to the level 

term premium. This differs from prior studies that used the premium rates per thousand, which did not 
include the policy fee. 

• Billing type implications on experience. 
• Mortality study based on the most recent industry mortality basis 2015 VBT. 
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Section 2: Disclaimer  
This study is published by the Society of Actuaries (“SOA”) and contains information from a variety of sources. It 
may or may not reflect the experience of any individual company. The study is for informational purposes only 
and should not be construed as professional or financial advice. The SOA does not recommend or endorse any 
particular use of the information provided in this study. The SOA makes no warranty, express or implied, or 
representation whatsoever and assumes no liability in connection with the use or misuse of this study. 

SCOR, its officers, directors, employees and affiliates do not make any representation or warranty, express or 
implied, as to the accuracy or completeness of the contents of this study. SCOR disclaims liability for any damage 
or loss arising out of or resulting from any errors or omissions in SCOR’s analysis, summary of the study results, 
or any other information contained in this study. In no case will SCOR be liable for any decision made or action 
taken in conjunction with the information in this study. 

The study results are based on data received from a variety of life insurance companies with unique product 
structures, target markets, underwriting philosophies and distribution methods. As such, these results should 
not be deemed directly applicable to any particular company or representative of the life insurance industry as 
a whole. 
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Section 3: Introduction 

3.1 STUDY SCOPE 
The study includes fully underwritten U.S. level term life policies with a specific focus on post-level term (“PLT”) 
experience. The analysis was focused on level term plans 10, 15, and 20 for which credible PLT experience was 
available for a sufficient cross section of companies.  

The data submitted were split by the main PLT premium structures: 

1) Jump to ART: Premium increases at the end of the level term period follow an annual renewable term 
(“ART”) scale in the PLT. This PLT premium structure is characterized by large increases in premiums at 
the end of the level term period, with initial premium jumps as high as 10, 20 or even 30 times the level 
period premium. After this large initial increase, premiums increase annually in smaller increments in 
line with typical age-related increases in mortality.  

2) Graded: Premium increases at the end of the level term grade annually from the level premium until 
they reach an ART scale after a specified number of years. This PLT premium structure is characterized 
by generally lower initial premium jumps relative to the Jump to ART, usually no higher than five times 
the level term premium. A small amount of data with higher initial premium jumps is excluded from the 
study as it is not representative of this premium structure. After the initial premium increase, premiums 
continue to increase in subsequent years in significant step increases. This includes policies for which 
premiums were changed to Graded PLT premium structures and policies that had a Graded PLT premium 
structure from policy issue. 

3) Jump to New Level: Premium increases at the end of the level term and then remains level for a new 
level term period or a series of level term periods.  

4) Decreasing Face Amount: Premium remains level in PLT but the face amount of the policy decreases 
annually based on an ART scale. 

5) Expiry: The policy expires at the end of the level term. 

Most of the data in the study were on Jump to ART and Graded PLT premium structures.  These were the primary 
focus of analysis. A high level analysis of data for Jump to New Level structure will also be discussed. Data for 
Decreasing Face Amount were not provided by a sufficient number of contributors to be considered for an 
industry study. Expiry policies were also not considered since PLT analysis is not relevant.  

3.2 DATA COLLECTION, VALIDATION AND ANALYSIS 
In March 2019, the SOA issued a data request for lapse and mortality experience data for U.S. term life policies 
from January 1, 2000 to December 31, 2017. A data request template was provided including a detailed 
description of the data being requested. Contributors were asked to submit data that had been made sufficiently 
anonymous prior to submission, such that the information provided did not identify any policyholders, contain 
any personally identifiable information or could not reasonably be associated with an individual.  

In response to this data request, 25 companies contributed data for the study. Each data submission was sent to 
MIB for validation. The validation process consisted of two phases which required contributors to review, check 
for reasonableness and validate summary reports of their data submission. The syntax, validation and 
reasonableness report package contained a tool for identifying potential data issues and was critical towards 
ensuring that the data submission was accurate and complete. The lapse and mortality experience report 
included a summary of the contributor’s experience results based on the data submission. The objective of this 
validation was to ensure the data to be included in the industry study accurately reflected the character of the 
company’s actual business.  
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Some key data issues encountered during the validation phase included: 

• Missing premium information, 
• Inaccurate lapse date reporting due to grace period or reporting system lags, and 
• Unreasonable results for earlier issue years. 

If required, contributors resubmitted data after correcting issues or updating information. In some cases, subsets 
of the data submission were excluded when deemed unreliable by the contributor. With the 25 validated data 
submissions, MIB created aggregated datasets for analysis in this study.  

After MIB securely transferred the aggregated datasets to SCOR, the data were stored on SCOR’s Data Science 
platform on Azure enabling high-performance computing in a flexible and scalable system. SCOR incorporated 
the use of Databricks in Azure to further summarize the data for analysis. In addition, Tableau was used to provide 
interactive visual data analysis. 

3.3 DATA ADJUSTMENTS AND EXCLUSIONS 
Grace Period Treatment 

As seen in prior studies, there is variation among companies in whether the grace period is properly excluded 
when recording the date of termination for non-death terminations. The data request template for this study 
explicitly outlined that the date of lapse should be recorded as the last premium paid through date and not the 
end of the grace period. During the data review process, each participant was asked to verify that termination 
dates were submitted in line with this definition. Specific follow-ups were conducted with individual participants 
where skewness of the lapse patterns over the policy year appeared unusual. In response, a number of 
participants resubmitted data after adjusting termination dates. Because of this robust process, no adjustment 
was required to correct for grace period treatment.  
 

Non-Death Termination Date Adjustments 

For non-death terminations occurring on an anniversary, or on a premium payment date if paid more frequently 
than annually, the date of termination was moved back by one day. This was done to ensure the lapses were 
assigned to the appropriate duration and, in particular, were not occurring on the first day of the post-level 
period if no post-level premiums were paid.  
 

Anti-trust Adjustments 

Adjustments were applied to eliminate anti-trust concerns where any one company contributed a significant 
proportion of the exposure in the study.  

• Data for issue years pre-1990 were excluded as that information is dominated by a small number of 
participants. 

• The Graded PLT premium structure has become widely used since 2013; however, prior to this, only a 
small number of study participants had experience data for this premium structure. To allow detailed 
analysis for this PLT premium structure, policies reaching the end of the level term prior to 2013 were 
excluded from the Graded analysis.  

• Remaining anti-trust concerns were addressed by applying weighting factors to reduce the proportion 
contributed by any one participant. These weighting factors were applied equally to decrements, 
exposures and expected values and varied by the PLT premium structure and level term period. 
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ANB/ALB Treatment 

The issue age and age basis of the policy were requested in the data submission. These items were then used 
when determining the appropriate mortality rate for the mortality study expected basis. No adjustments were 
made to the age based on the age basis. 

 

Data Exclusions  

Data outside of the scope of the study were excluded as follows: 

• Policies issued pre-1990, 
• Term plans other than T10, T15 and T20, 
• A small amount of data for U.S. territories, and 
• Policies issued with limited underwriting such as simplified issue. 

An insignificant amount of data was excluded from the study. These exclusions had an immaterial impact on 
overall study exposure. Details are described below: 

• Issue ages 0-17 since juvenile ages are uncommon for traditional level term business, 
• Policies where face amount information was missing, 
• Policies with errors in risk class and smoker information, and 
• Denied claims. 

 

Other Adjustments 

Other adjustments were made to the data to accommodate errors and missing values.  

3.4 LAPSE STUDY SPECIFICATIONS 
Study Time Period 

The lapse study covers issue years 1990+ and the study period 2000 to 2017. The lapse study is on a policy year 
basis with exposures calculated from policy anniversary to policy anniversary and only includes complete policy 
years within the study period.  

 

Credibility 

For lapse analysis, a credibility criterion is determined based on the Limited Fluctuation Credibility (“LFC”) Theory. 
Using the LFC approach, 271 lapses are required for full credibility, which is defined to be a 90% probability of 
being within 10% of the expected value. In the graphs shown throughout the report, lapse rates are only shown 
where LFC (90%,10%) criteria were fulfilled.  

 

Lapse Decrement Definition 

For the purposes of this study, the lapse decrement includes both lapse and conversion decrements. This is 
consistent with prior studies. This approach was used because some contributors were not able to distinguish 
between these decrement types. For the subset of data for which conversion decrements are separately 
identified, analysis of the individual lapse and conversion data is shown in section 6.6. Otherwise, the lapse rate 
discussed in this report is a combined lapse and conversion decrement.   
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Count versus Amount 

Lapse analysis is shown on a count basis throughout the report. This was based on comparing the number of 
policies lapsed to the policy count exposure for each view of the data. Analysis using an amount basis where the 
face amount of policies lapsed was compared to the face amount exposure was considered for comparison but 
did not provide a significantly different result. See details in appendix C which compares the shock lapse on an 
amount basis to shock lapse on a count basis across the range of premium jumps and suggests little difference 
in lapse rates.  

 

Description of Calculations 

For the PLT study, lapse analysis begins in the last duration of the level term period. A significant shock lapse 
occurs at the end of the level period before any PLT premiums are paid. For T10, lapse rates by duration are 
shown for Jump in ART in figure 3.4-1 below. 

Figure 3.4-1 

LAPSE EXPERIENCE BY DURATION – T10 ONLY, JUMP TO ART  

 
 
In this report, the level term plans 10, 15 and 20 are frequently combined in the presentation of results. To 
accommodate this, PLT duration is defined as follows:  

PLT Duration=Duration−Level Term Period 

PLT duration 0 will be equivalent to duration 10 for T10, duration 15 for T15, and duration 20 for T20. PLT duration 
is shown in figure 3.4-1 in addition to duration.  

The lapse study was completed on a policy year basis where exposures start on the policy anniversary in the first 
calendar year that the policy contributes to the study and ends on the policy anniversary in the last calendar year 
that the policy contributes the study. 

A policy year study is preferable for lapses which are not evenly distributed over the policy year. Instead, lapses 
tend to be clustered around policy anniversaries or premium payment due dates, and this pattern is exaggerated 
in the post-level term period. As a result, looking at partial policy years could misstate the lapse rates due to 
including a disproportionate share of lapses relative to the proportionate partial year of exposure. A policy year 
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study includes observations from policy anniversary to policy anniversary so that only complete policy years are 
included in the study. 

A full policy year of exposure was assigned for policies while in-force, and a full policy year of exposure was 
assigned in the year of decrement for lapse or conversion. Other decrements, including deaths and maturities, 
contributed to the exposure up to the termination date.  

3.5 MORTALITY STUDY SPECIFICATIONS 
Study Time Period 

The mortality study covers issue years 1990+ and study years 2000 to 2017. The mortality study was completed 
on a calendar year basis.  

 

Mortality Study Data Exclusions 

The mortality study had one exclusion in addition to the exclusions applicable to the lapse study. Policies that 
had inconsistent substandard information or that were missing any piece of information relating to the table 
rating or flat extra (value or duration) needed for the calculation of the expected basis were not included.  

 

Credibility 

The mortality data were less credible than the lapse data in the post-level period with fewer than 100 claims at 
certain levels of granularity. In all exhibits, claim counts are provided as a high-level indication of the credibility 
of each result. Additionally, any cell that had fewer than 10 claims was not displayed in the exhibits. The fewer 
the claims, the more volatile the actual-to-expected ratios (“A/E”) can be, particularly by amount.  

 

Count versus Amount 

To reduce observed volatility, the mortality analysis in this report was completed on a count basis. In appendix 
C, a more thorough review of the count versus amount analysis is provided. 

 

Description of Calculations 

The exposure was calculated in the following manner for the calendar year study: 

• Each policy received a full calendar year of exposure when inforce (except in the year of issue), 
• The policy received the full calendar year of exposure in the year of death, and 
• The exposure ended on the termination date in the year of a non-death termination. 

The expected basis was calculated by first determining the appropriate mortality rate (“qx“) from the relevant 
industry table. This was then multiplied by the table rating (when applicable) and the flat extra amount (when 
applicable) was added to the resulting number. The exposure was then multiplied by this adjusted qx, resulting 
in the expected mortality. The formula is as follows: 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × ((𝑞𝑞𝑥𝑥  × 𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝐸𝐸 𝐸𝐸𝑡𝑡𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟) + 𝑓𝑓𝑡𝑡𝑡𝑡𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡) 
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The mortality deterioration was calculated as the actual-to-expected ratio (“A/E”) in the post-level term period 
divided by the A/E ratio in the level term period. The durations of the level period used in the mortality 
deterioration calculation varied by the level term period as follows: 

• T10 – durations 6 to 10 
• T15 – durations 6 to 15 
• T20 – durations 11 to 20 

Below is an example of the mortality deterioration calculation using numbers taken from table 3.5-1 below.  

𝑀𝑀𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑟𝑟𝐸𝐸𝑀𝑀 𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸𝐸𝐸𝑡𝑡𝐸𝐸𝑟𝑟𝐸𝐸𝑟𝑟 (𝐷𝐷𝐸𝐸𝐸𝐸 11) =
𝐴𝐴
𝐸𝐸 15𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸(𝐷𝐷𝐸𝐸𝐸𝐸 11)

𝐴𝐴
𝐸𝐸 15𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸(𝐷𝐷𝐸𝐸𝐸𝐸 6 − 10)

=
247.0%
100.3%

= 246.2% 

Table 3.5-1 

JUMP TO ART, T10 BY DURATION 

 

 
A graphical view of this example is shown in figure 3.5-1 below. One other item to note on this graph is the band 
around the top of each bar. This represents the 90% confidence interval for the mortality deterioration and is 
calculated as follows: 

90% 𝑉𝑉𝐸𝐸𝑟𝑟𝑓𝑓𝑟𝑟𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸𝐸𝐸 𝐼𝐼𝑟𝑟𝐸𝐸𝐸𝐸𝐸𝐸𝐼𝐼𝑡𝑡𝑡𝑡 = 𝑀𝑀𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑟𝑟𝐸𝐸𝑀𝑀 𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸𝐸𝐸𝑡𝑡𝐸𝐸𝑟𝑟𝐸𝐸𝑟𝑟 ± 1.645 ×  
1

�𝑁𝑁𝐸𝐸𝑁𝑁𝑡𝑡𝐸𝐸𝐸𝐸 𝐸𝐸𝑓𝑓 𝑉𝑉𝑡𝑡𝑡𝑡𝑟𝑟𝑁𝑁𝐸𝐸
 

Each bar chart in the mortality section of this report will include this confidence interval calculation. 
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Figure 3.5-1 

MORTALITY DETERIORATION BY DURATION, T10 ONLY AND JUMP TO ART 

 
 
When reviewing the results by different variables, the level period mortality also varied by the factors shown 
with two exceptions. The first exception is the PLT structure. The level period base for Jump to ART and Graded 
were combined for companies with both structures. This was done because there were some instances where 
the claims seemed to be in a different structure than the exposures, likely due to a change in PLT structure at 
some point in the life of the product. When there was a change in structure for a product or company, claims 
that had occurred before the change of structure remained in the original structure while all the inforce policies 
(and therefore the majority of the exposure) moved to the new structure. This caused the level period A/E to be 
artificially high for the original structure and artificially low in the new structure. This approach is justified as the 
PLT structure should not impact the mortality results in the level period. 

The second exception occurs when studying the mortality deterioration by premium jump. The premium 
information was not requested unless a policy had reached the final duration of the level period (e.g., duration 
10 for T10). The result of this is that any deaths in durations prior to that final duration would not have an 
associated premium jump. The A/E in PLT by premium jump compared to the corresponding level term A/E would 
lack credibility. This was remedied by using all level period mortality as the base for each of the premium jumps. 
This approach is appropriate since the level period mortality should not vary by the post-level period premium 
jumps.  

Throughout this report, unless stated otherwise, the three level term plans (T10, T15, T20) are combined for the 
presentation of mortality results, similar to the lapse analysis. To accommodate this, any view by duration uses 
the field, PLT duration. This is calculated as follows: 

PLT Duration=Duration−Level Term Period 

All level term durations will have a PLT duration of <1. PLT duration 1 will be equivalent to duration 11 for T10, 
duration 16 for T15, and duration 21 for T20. 
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Expected Mortality Basis 

The majority of the mortality analysis in this report uses the 2015 Valuation Basic Table (“15VBT”) to calculate 
the expected mortality. When “mortality deterioration” is referenced, it will be on a 15VBT count basis, unless 
stated otherwise. 

The 15VBT has a series of relative risk (“RR”) tables that are intended to be used for different risk classes. These 
range from RR50 to RR175 for non-smokers and RR75 to RR150 for smokers. For reference, the base 15VBT is 
RR100 for both non-smokers and smokers. The expected mortality was calculated using the RR table associated 
with the individual policy risk class and used when studying the mortality deterioration by risk class (appendix 
B). 

The SOA’s 2014 PLT study utilized the 2008 Valuation Basic Table (“08VBT”) as its expected basis. To that end, 
section 6.7 of this report, which compares the mortality results of the 2021 study to the 2014 study, will use the 
08VBT as its expected basis to provide a consistent comparison. 

3.6 DISTRIBUTION OF DATA 
The 25 study participants represent large, medium and small U.S. term writers. Each provided data submissions 
that differed in size. The largest contributor’s data account for 17% of exposure overall. Three participants each 
account for over 10% of study exposure, six participants each account for over 5% of the study exposure, while 
the remaining 16 participants each account for 2% or less of the study exposure.  

This post-level term study includes significant data for two PLT premium structures (Jump to ART and Graded) 
and three level term period products (T10, T15 and T20). A breakdown of the lapse and claim data available for 
the post-level term study is provided in table 3.6-1 below: 

Table 3.6-1 

STUDY DECREMENTS BY TERM PLAN AND PLT STRUCTURE  

  
 
Lapse counts shown include lapses occurring in the last duration of the level term when the shock lapse is 
observed (PLT duration 0), as well as lapses in the post-level term period (PLT durations 1+). Claim counts 
represent claims in the post-level term period only (PLT durations 1+).  

T10 and T15 plans had sufficient lapse and mortality data for an in-depth analysis. T20 data were less credible 
and provided some initial insights only. Sufficient data were available for both PLT premium structures, Jump to 
ART and Graded. This is the first industry study that provides insights into Graded PLT premium structures.  
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Post-level term experience was available for 10 durations for T10 and T15, although credibility was an issue after 
duration 7 for T15. T20 experience was available mainly in the shock lapse duration at the end of the level term, 
with limited data for two durations in the PLT period. Table 3.6-2 below shows the lapse counts by duration and 
term plan. 

Table 3.6-2 

LAPSE COUNTS BY PLT DURATION AND TERM PLAN  

 

 
Claims were available over a similar period, although credibility was reduced in later durations for all term plans. 
Table 3.6-3 below shows the claim counts by duration and term plan  

Table 3.6-3 

CLAIM COUNTS BY PLT DURATION AND TERM PLAN 
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Premium information was provided for over 60% of the data submitted. This varied by term plan, with premium 
information provided for just under 60% of T10 data and approximately 75% of T15 and T20 data. More exposure 
data were available for lower premium jump ranges where business more often persists into the PLT period. 
Table 3.6-4 below shows the distribution of the number of lapse exposures by premium jump. Lapse exposure 
shown includes the last duration of the level term when the shock lapse is observed and the post-level term 
period.  

Table 3.6-4 

DISTRIBUTION BY PREMIUM JUMP (LAPSE COUNT EXPOSURE) 

 

Issue years were grouped into cohorts when analyzing the data with the most data available for issue year cohort 
2000 to 2004. The longer-term products that contribute PLT experience for the study have earlier issue years as 
expected. Table 3.6-5 below shows the distribution of the study exposures by issue year cohort. 

Table 3.6-5 

DISTRIBUTION BY ISSUE YEAR (LAPSE COUNT EXPOSURE) 

 

This post-level term industry study includes more data than prior studies as more business has reached the PLT 
period. Table 3.6-6 below compares the data available for each of the three industry PLT studies to date. 

Table 3.6-6 

COMPARISON OF HISTORICAL PLT STUDY DATA  
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This view includes data for all PLT premium structures combined to be consistent across all three studies. The 
2021 study provides additional lapse and mortality experience for T10 and T15, in particular, providing more data 
at later durations for these level term products. In addition, the latest study includes PLT experience data for T20 
for the first time. 

3.7 STATISTICAL ANALYSIS 
In addition to the traditional analysis, which considers each variable independently, statistical analysis was also 
deployed to help better understand the relationships among the many variables impacting policyholder 
behavior. A variable selection process was used to identify the most important factors impacting policyholder 
behavior. The findings of this process are discussed in sections 5.2 and 6.2 with details of the statistical model 
covered in appendix E. As a follow-up, predictive models will be presented for both lapse and mortality 
experience. A high-level introduction to the models and learnings is detailed in section 7. A full report detailing 
the final models and findings will be published in a separate report, U.S. Post-Level Term Lapse and Mortality 
Predictive Modeling.  

In the traditional analysis, each view was considered independently, and different filters were applied as required 
to remove segments where data were not credible or points were dominated by one participant’s data. For 
statistical analysis, the same dataset was used for the whole analysis. Any restrictions required for one variable 
were applied to the overall dataset. For example, premium jump was a key variable. In the traditional analysis, 
data where premium jump information was missing were excluded from views that include premium jump as a 
variable but were included for other views where premium jump was not analyzed. In statistical analysis, the 
data missing premium jump information were excluded from the dataset. As a result, the statistical analysis was 
based on a reduced dataset.   
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Section 4: Lapse and Mortality Experience  

4.1 OVERVIEW 
This section of the report analyzes how shock lapse, post-level term lapse and mortality experience vary by PLT 
premium structures, term plan and company.  

Different PLT premium structures are analyzed separately to compare the lapse and mortality experience and, in 
particular, the pattern by duration in PLT due to different premium increases in each subsequent year. Jump to 
ART and Graded are the two main PLT structures for which data are available in this study. Some high-level 
analysis of the PLT structure Jump to New Level is considered in section 4.5. Analysis in this section highlights 
reasons to study the PLT structures separately. In sections 5 and 6, further lapse and mortality analysis is shown 
separately for Jump to ART and Graded to provide analysis specific to each PLT structure.  

PLT experience data were available for T10, T15 and T20 products. In section 4.3, the lapse and mortality 
experience for each of the three term plans is compared. Some apparent differences in lapse and mortality 
experience among the term plans are investigated in this section with the conclusion that the pattern of 
experience is similar among the three term plans. In sections 5 and 6, the three term plans are combined based 
on the findings of the comparative analysis.  

Analysis of lapse and mortality experience by company in section 4.4 highlights a wide variation in results. This 
is investigated further in sections 5 and 6 with analysis by many variables that impact policyholder behavior such 
as premium jump, attained age, billing type, risk class, premium mode and other policy characteristics.  

Throughout the analysis, the initial premium jump is defined as the ratio of the first PLT premium to the level 
term period premium. This is in line with the actual premium increase presented to the policyholder. The 2014 
SOA PLT study calculated the initial premium jump as the ratio of the per thousand premium rate in the first 
duration in PLT to the per thousand premium rate in the level term period. This calculation did not include the 
policy fee. The impact of this calculation difference is more material for lower face amount policies and policies 
with lower premium rates such as younger ages or super-preferred classes.  

4.2 COMPARISON OF JUMP TO ART AND GRADED PLT STRUCTURES 
In prior studies, analysis focused on the Jump to ART PLT premium structure with other structures combined in 
a ‘Jump to Other’ category. At the time, Jump to ART was the most common PLT premium structure in the U.S. 
term market. In more recent years, the Graded PLT premium structure has become popular and there are now 
sufficient data to analyze this separately.  

Many companies have implemented a Graded PLT premium structure by changing the PLT premiums on inforce 
term business as it approaches the end of the level term period. Graded PLT premium structures are 
characterized by generally lower initial premium jumps relative to Jump to ART, followed by significant step 
increases in premium in subsequent years in PLT. The Graded premiums increase each year in PLT and can be 
designed to reach the original Jump to ART premiums (example below on left) or target a specified percentage 
of an industry table, often the preferred version of the CSO table (example below on right).  
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Figure 4.2-1 

EXAMPLES OF PLT PREMIUM FOR GRADED COMPARED TO JUMP TO ART  

 

These examples show a grading period of seven years, but the grading period varies from five to ten years.  

In the data submitted for the study, Graded lapse and mortality experience data are available for a sufficient 
number of participants for study years 2013+. This includes policies for which premiums were changed to Graded 
PLT premium structures and policies that had a Graded PLT premium structure from policy issue.  

Due to these different PLT premium patterns, Jump to ART and Graded PLT premium structures are studied 
separately throughout this report (unless explicitly stated).  

4.2.1 SHOCK LAPSE AND INITIAL MORTALITY DETERIORATION  
For Jump to ART and Graded PLT structures, there is a similar well-defined relationship between initial premium 
jump, shock lapse at the end of the level term and initial mortality deterioration. Figure 4.2.1-1 shows the shock 
lapse in the last duration of level term plotted as a line and mortality deterioration in the first duration in 
PLT presented as bars.  
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Figure 4.2.1-1 

SHOCK LAPSE IN PLT DURATION 0, MORTALITY DETERIORATION IN PLT DURATION 1 BY INITIAL PREMIUM JUMP 
AND PLT STRUCTURE 

 
 
Shock lapse increases as premium jump increases with less policyholders willing to pay the higher premiums in 
PLT. As the shock lapse increases, the initial mortality deterioration in PLT also increases. The higher shock lapse 
leads to fewer remaining policyholders in the post-level term period. Mortality results confirm that the smaller 
this group is, the higher the mortality of those that remain. 

For a given premium jump, a similar shock lapse at the end of the level term and initial mortality deterioration in 
PLT were observed for both structures. Policyholders were reacting to the initial premium increase only, and 
there was very little difference observed between the two structures over a similar initial premium jump range.  

4.2.2 DEEP DIVE INTO JUMP TO ART AND GRADED DIFFERENCES 
For Jump to ART and Graded PLT premium structures, shock lapse and initial mortality deterioration are 
comparable over the common premium jump range. However, the lapse and mortality experience in subsequent 
durations in PLT varies between the two PLT premium structures, driven by the differences in premium patterns.  

To facilitate comparison between the two PLT structures, two premium jump groupings were defined. The lower 
premium jump group was defined as initial premium increases of less than five times the level term premium, 
and the higher premium jump group was defined as initial premium increases of five times or higher. The lower 
premium jumps align with the range of initial premium jumps that are common to both PLT structures, while the 
higher premium jumps are relevant only for the Jump to ART PLT structure. 
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Figure 4.2.2-1 shows lapse analysis by PLT duration and PLT structure separated into lower premium jump and 
the higher premium jump groups.  

Figure 4.2.2-1 

LAPSE BY PLT DURATION, INITIAL PREMIUM JUMP GROUP AND PLT STRUCTURE 

 

Table 4.2.2-1 

LAPSE BY PLT DURATION, INITIAL PREMIUM JUMP GROUP AND PLT STRUCTURE 

 

As observed in section 4.2.1, the shock lapse in PLT duration 0 is similar between Jump to ART and Graded over 
a similar premium jump range. Jump to ART includes some very large premium jumps leading to higher lapses in 
PLT duration 0. Recall PLT duration 0 is the last duration of the level term, so no PLT premium is paid by these 
policyholders.  

For Jump to ART, PLT duration 1 lapses are lower than PLT duration 0 shock lapses, but they are still significant. 
In subsequent years, the lapse rates are significantly reduced. For Graded, higher lapses are observed in all 
subsequent PLT durations 1 to 4 when comparing to Jump to ART over the same premium jump range. The higher 
lapses are attributed to the larger premium increases in each year in PLT for Graded compared to Jump to ART. 

Comparing the two structures over similar premium jump ranges highlights that, while the initial shock lapse is 
similar, the lapse rates in subsequent durations in PLT differs between the structures.   



25 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

The results over higher premium jumps for Jump to ART are also interesting to compare to the Graded results as 
some companies are considering a change from higher Jump to ART premiums to Graded structures with lower 
initial premium increases as outlined in section 4.2. 

To facilitate comparison of the two PLT structures by duration, cumulative premium jump was defined as the 
ratio of the next duration PLT premium compared to the level term premium.  

Taking initial premium jump group 3.01-4.00x as an example for both Jump to ART and Graded, the cumulative 
premium jumps can be compared by duration in PLT. To capture the higher initial premium jumps for Jump to 
ART, an initial premium jump group of 8.01-10.00x is also shown for this structure. 

Table 4.2.2-2 

LAPSE BY PLT DURATION, CUMULATIVE PREMIUM JUMP, PLT STRUCTURE AND INITIAL PREMIUM JUMP GROUP 
EXAMPLE CASES 

 

For both structures, the premiums continue to increase by duration in PLT and, as a result, the cumulative 
premium jump is higher than the initial premium jump in later durations. The size of this difference varies 
between the two structures. Jump to ART policies with an initial premium jump in the range 3.01-4.00x could 
face a cumulative premium jump in the range 4.01-5.00x the level premium at the end of PLT duration 3. Graded 
policies with an initial premium jump in the range 3.01-4.00x face a cumulative premium jump in the range 10.01-
14.00x the level premium at the end of PLT duration 3. The cumulative premium jump helps to explain the 
difference in lapse rates in PLT. In this example, PLT duration 3 lapse rates for Graded are more than double the 
lapse rate for Jump to ART. The higher premium increases in subsequent durations leads to a higher lapse rate 
for Graded policies compared to Jump to ART.  

Comparing the initial jump of 8.01-10.00x seen for Jump to ART, to the Graded structure with an initial premium 
jump of 3.01-4.00x, is also of interest. Graded PLT with initial premium jump of 3.01-4.00x reaches a cumulative 
premium jump of 8.00-10.01x at the end of PLT duration 2.  

To compare the two structures more concretely over different initial premium jump ranges, a persistency rate 
was calculated. In this case, persistency in PLT is calculated starting from the last duration of the level term. 
Persistency in PLT duration 1 reflects the proportion of policyholders remaining after the shock lapse. The 
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calculation is cumulative and, in each PLT duration, the persistency reflects the proportion of policyholders 
remaining relative to those who have reached the last duration of level term. An example is shown below to 
illustrate. 

Table 4.2.2-3 

PERSISTENCY BY PLT DURATION, PLT STRUCTURE AND INITIAL PREMIUM JUMP GROUP EXAMPLE CASES 

 

This persistency analysis measures the percentage of policyholders who are paying at least one PLT premium 
installment in each PLT duration after having paid the full year’s premium in the prior duration. Comparing Jump 
to ART and Graded in the common initial premium jump group, persistency in PLT is higher for Jump to ART. This 
aligns with the lapse analysis above showing higher lapses in each duration in PLT for Graded due to higher 
premium increases.  

Persistency in PLT duration 1 for Jump to ART with an initial premium of 8.01-10.00x can be compared to 
persistency in PLT duration 3 for Graded with initial premium jumps of 3.01-4.00x that has cumulative premium 
jumps of 8.01-10.00x by PLT duration 3 (as shown in table 4.2.2-2). Few policyholders (12.8%) paid premiums of 
8.01-10.00x their level term premium in PLT duration 1 for Jump to ART, and only 10.5% of policyholders paid 
premiums at 8.01-10.00x their level term premium in PLT duration 3 for Graded. The Graded structure shows 
better persistency over initial durations in PLT when cumulative premium jumps are lower than the higher initial 
premium jump for Jump to ART. Once the cumulative premium jump for Graded reaches the higher range (8.01-
10.00x in this example), the persistency is similar to early PLT duration persistency for high Jump to ART premium 
jumps. 

This persistency analysis was calculated on an annual basis. Given the large PLT premiums, the pattern of lapses 
over the policy year is also an important consideration. This skewness of lapses in each policy year is analyzed in 
section 5.5. In PLT duration 1, lapses are skewed to the start of the policy year. A significant proportion of the 
policyholders that reach PLT duration 1 will pay only one month of premium. This skew to the start of the policy 
year is less significant by PLT duration 3. The 10.5% of Graded policyholders reaching PLT duration 3 will persist 
for longer in that year paying the 8.01-10.00x premium than the 12.8% of Jump to ART policyholders reaching 
PLT duration 1. In this way, the skewness of lapses over the policy year needs to be considered to more directly 
compare the premiums paid under each structure.  
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In addition to differences in lapse experience by duration in PLT, different mortality patterns are also emerging 
between the two structures. Mortality deterioration by duration was compared between the two structures, 
using the same initial premium jump groupings (figure 4.2.2-2 below). The analysis only examines up through 
PLT duration 3 as the claim counts are very small for the Graded business past this point. 

Figure 4.2.2-2 

MORTALITY DETERIORATION BY PLT DURATION, PLT STRUCTURE AND INITIAL PREMIUM JUMP GROUP  

 

Jump to ART with larger premium jumps show much higher mortality deterioration in each of the three PLT 
durations. There is a steep decreasing pattern by PLT duration for the higher jump group but, even by PLT 
duration 3, the deterioration remains higher than the two lower jump groups. 
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Lower jumps for Jump to ART and Graded show similar levels of deterioration. However, the pattern differs 
slightly with Jump to ART showing a decreasing pattern of deterioration over time (similar to the higher jump 
pattern), while Graded stays relatively flat. In fact, the Jump to ART lower jumps have higher deterioration than 
Graded in PLT duration 1 but lower deterioration than Graded in PLT duration 3. Note that Graded has fewer 
claims in PLT durations 2 and 3 and, as a result, the confidence intervals are wider in these durations. Table 4.2.2-
4 below shows the underlying data for figure 4.2.2-2.  

Table 4.2.2-4 

PLT DURATION, PLT STRUCTURE AND INITIAL PREMIUM JUMP GROUP 

 

4.3 COMPARISON BY TERM PLAN 
U.S. term business with the feature of increasing premium at the end of the level term became popular in the 
early to mid-1990s. T10 and T15 plans have contributed PLT experience for the past two SOA studies, but T20 
products have just started reaching the end of the level term period towards the end of the study period. Shock 
lapse at the end of the level term was analyzed in this section. Lapse and mortality by duration in PLT is not 
analyzed separately for T20 due to credibility issues but is included in the combined analysis in sections 5 and 6. 
T10 and T15 experience was available over a longer period in the study and, as a result, more detailed analysis 
was possible for these term products.  
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4.3.1 LAPSE 
The relationship of increasing shock lapse with increasing premium jump was seen for all three term products. 
Figure 4.3.1-1 shows the shock lapse experience at the end of the level term for T10, T15 and T20 by initial 
premium jump.  

Figure 4.3.1-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP AND TERM PERIOD  
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Table 4.3.1-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP AND TERM PLAN 

 

A similar pattern is observed for all three term plans with shock lapse rates increasing with increasing premium 
jumps. Shock lapse rates are also quite similar among the three term plans for a given premium jump.  

For Graded, T10 lapse rates appear slightly higher than T15 or T20 for premium jumps less than three times with 
very similar lapse results among the three products for premium jumps 3.01-5.00x. For Jump to ART, more 
variation is observed over premium jumps 3.01-7.00x. T20 appears to have lower lapse rates than T10 or T15 
over the 3.01-7.00x premium jump range but very similar shock lapse for 8.01-12.00x premium jumps. Over lower 
premium jumps, other variables have a more significant impact on the lapse rate as shown in section 5. 

A smaller number of study participants provided data for T20. To further investigate the relationship among the 
term products, filtering was applied to only include participants that provided T20 data in the T10 and T15 shock 
lapse results. A similar pattern is observed confirming that the pattern seen by level term period is not impacted 
by company mix.  
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The shock lapse experience by attained age was also compared for the three term products.  

Figure 4.3.1-2 

SHOCK LAPSE BY ATTAINED AGE AND TERM PERIOD  

 

Table 4.3.1-2 

SHOCK LAPSE BY ATTAINED AGE AND TERM PERIOD  

 

The pattern by attained age is very similar among the three products with increasing shock lapse as attained age 
increases. T20 appears to have somewhat lower lapse rates by attained age than the other two term products. 
Some variation is observed but results are broadly consistent for T10 and T15.  

For shock lapse, the pattern by premium jump and attained age is consistent across all three term products. T20 
appears to have somewhat lower lapse rates especially over lower premium jumps.  
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Lapse rates by duration in PLT are compared for T10 and T15 only as T20 does not have sufficient data available 
in the study period for further analysis. Figure 4.3.1-3 shows lapse rates by duration in PLT for T10 and T15 split 
into lower and higher premium jump groups as well as PLT structure.  

Figure 4.3.1-3 

LAPSE BY PLT DURATION, PREMIUM JUMP GROUP AND TERM PERIOD  

 

Table 4.3.1-3 

LAPSE BY PLT DURATION BY PREMIUM JUMP GROUP AND BY TERM PERIOD  

 

Lapse rates decline by duration in PLT for both Jump to ART and Graded although, for Graded, the gradient is less 
steep and the lapse rates do not reduce as significantly by duration. The patterns and the levels of lapse rates 
are very similar between T10 and T15 for each of the groupings.  

Lapse experience at the end of the level term and lapse rates in PLT appear very similar between T10 and T15. 
Though only initial shock lapse experience is available for T20, patterns are similar to the other level term 
products.  

T20 contributes a much smaller proportion of PLT experience to the study. For the last duration of level term, 
T20 contributes 5% of lapse exposure, while T10 and T15 contribute 77% and 18%, respectively. Though there is 
some evidence of lower shock lapse for T20, including T20 in the combined analysis with T10 and T15 does not 
materially impact the overall result.   
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4.3.2 MORTALITY 
The differences in mortality deterioration by term plan were also analyzed. The analysis in this section will 
continue to be split by PLT structure. Figure 4.3.2-1 displays the mortality deterioration by term plan for the first 
duration in the post-level term period.  

Figure 4.3.2-1 

MORTALITY DETERIORATION FOR PLT DURATION 1 BY TERM PLAN 

 

Jump to ART saw differences in mortality deterioration among the three term plans with T10 being much lower 
than T15 and T20. T20 was also lower than T15. However, T20 only had 43 claims so this pattern may change in 
future studies that have more T20 claims. The Graded business showed very similar levels of mortality 
deterioration for all three term plans with T15 being slightly lower than the other two. Graded also had a low 
T20 claim count.  
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Table 4.3.2-1 below displays the exposure, death count, A/E, and mortality deterioration for each term plan for 
the two PLT structures during the level period and in the first duration of PLT.  

Table 4.3.2-1 

PLT DURATION <1 VS PLT DURATION 1 BY TERM PLAN 

 

The level period A/Es were somewhat different across the different term plans with T10 displaying the highest 
A/Es and T20 the lowest for both PLT structures. This pattern was not observed in the post-level period for Jump 
to ART but was for Graded. This indicates the mortality deterioration differences in Jump to ART were not driven 
by the level term A/E.  

To explore the different results between T10 and T15, only companies that had business in both T10 and T15 
were studied. Due to the low claim counts in the PLT period for T20 for both PLT structures, the remaining analysis 
will exclude T20. Figure 4.3.2-2 is similar to figure 4.3.2-1 but with only companies that had both T10 and T15 
experience. 
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When only focusing on the common companies, T10 and T15 showed more similar levels of mortality 
deterioration for both Jump to ART and Graded, as shown in table 4.3.2-2 below. 

Figure 4.3.2-2 

MORTALITY DETERIORATION FOR PLT DURATION 1 BY TERM PLAN, ONLY COMPANIES WITH BOTH T10 AND T15 

 

Table 4.3.2-2 

PLT DURATION <1 VS PLT DURATION 1 BY TERM PLAN, ONLY COMPANIES WITH BOTH T10 AND T15 

 

The level period A/Es were now very similar for T10 and T15 for both structures. There were still slight differences 
in A/Es in the first duration of the post-level term period for Jump to ART, but the Graded PLT A/Es were even 
more similar for T10 and T15. The closer alignment now observed in the A/Es and mortality deterioration for T10 
and T15 indicate that company mix differences were the main driver of the differences among term plans in 
figure 4.3.2-1. 
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The mortality deterioration for T10 and T15 was also reviewed for all PLT durations across all premium jumps 
using the common companies (figure 4.3.2-3). 

Figure 4.3.2-3 

MORTALITY DETERIORATION FOR PLT DURATION 1+ BY TERM PERIOD AND PREMIUM JUMP, ONLY COMPANIES 
WITH BOTH T10 AND T15 

 

The small differences observed in the Jump to ART mortality deterioration between the two term plans in figure 
4.3.2-3 seem to be driven by the higher premium jumps. T15 was lower than T10 for 5.01-10.00x jumps but much 
higher for 10.01x+ jumps. Lower jumps saw the same level of mortality deterioration for both structures.  
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Figure 4.3.2-4 below focuses on the impact of face amount on the mortality deterioration differences observed 
between T10 and T15. 

Figure 4.3.2-4 

MORTALITY DETERIORATION FOR PLT DURATION 1 BY TERM PERIOD AND FACE AMOUNT, ONLY COMPANIES 
WITH BOTH T10 AND T15 

 

T10 and T15 showed similar levels of mortality deterioration for face amounts $0-99K and $100-499K for Jump 
to ART. However, the $500K+ bands are very different with T15 observing much higher levels of deterioration 
than T10. Please note that there are only 40 claims in this band. Face amount and premium structure were also 
studied with premium jump, but there were not enough claims to show the results. This analysis showed that 
the high level of T15 deterioration was concentrated in the highest premium jump group and that T10 did not 
observe this same level of deterioration in the highest premium jump group.  

Graded did not show significant differences in mortality deterioration by face amount for T10 or T15, although it 
should be noted that claim counts were low, particularly for the $500K+ band. 
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Finally, the two term plans were compared across PLT duration (figure 4.3.2-5 below). 

Figure 4.3.2-5 

MORTALITY DETERIORATION BY TERM PERIOD AND PLT DURATION, ONLY COMPANIES WITH BOTH T10 AND T15 

 

Across PLT durations, the two term plans showed very similar levels of mortality deterioration. The exception to 
this was when claims counts are low (less than 30 claims).  

From the analysis in this section, it is evident that any differences between term plans can be explained by 
company mix, high face amounts in high premium jumps and lack of credibility in some cells. It can, therefore, 
be concluded that the length of term period is not a significant driver of mortality deterioration and the three 
plans (T10, T15, T20) can be combined in further analysis. 

  



39 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

4.4 COMPANY VARIATION 
While there is a well-defined relationship between premium jump and shock lapse, variation in the level of lapse 
among companies for a given premium jump was observed. Figure 4.4-1 shows the shock lapse by premium jump 
for each study participant represented by different colored lines. 

Figure 4.4-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP AND STUDY PARTICIPANT 

 

For all study participants, the pattern of increasing shock lapse with increasing premium jump is observed. 
However, differences between the highest and lowest lapse rates for a given premium jump range from 10% to 
25%. This variation highlights that other factors in addition to premium jump are impacting the level of shock 
lapse. 
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The mortality deterioration results by company split by the low and high premium jump groups as seen in earlier 
sections are shown in figure 4.4-2. The companies shown had at least 10 claims in the post-level period. The 
colors displayed do not correspond with the colors shown in the lapse results in figure 4.4-1. 

Figure 4.4-2 

MORTALITY DETERIORATION BY INITIAL PREMIUM JUMP GROUP AND STUDY PARTICIPANT  

 

The lower jumps for the Jump to ART business showed a larger spread of results than was observed in the Graded 
business (with the same jumps). The Graded business displayed a tight cluster. The higher jumps for Jump to ART 
show a particularly wide range of results. As shown in section 4.2, mortality deterioration varied significantly by 
premium jump group. 

Analysis of company variation provided some insight into how widely lapse and mortality experience can vary in 
PLT. The PLT structure, premium jump and attained age have been identified in this section as just some of the 
variables that can explain lapse and mortality experience. Further analysis into other variables impacting lapse 
and mortality experience is considered in sections 5 and 6. 

4.5 COMPARISON OF OTHER PLT STRUCTURES 
While less popular than Jump to ART and Graded, data were submitted for several other PLT structures that are 
applied in the U.S. Term market. Study participants submitted data with the following PLT structures in addition 
to Jump to ART and Graded: 
 

1. Jump to New Level Period 
2. Decreasing Face Amount 
3. Expiry 

 
Sufficient data were submitted to analyze lapse experience at a high level for the Jump to New Level compared 
to the Jump to ART and Graded PLT structures that are examined in more detail throughout this report. There 
were not sufficient data to analyze Decreasing Face Amount and by definition PLT data are not available for 
products with expiry at the end of the level term.  
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Figure 4.5-1 

LAPSE RATES BY DURATION AND PLT STRUCTURE 

 

The shock lapse at the end of the level term is significantly impacted by the size of the premium increase for each 
of the PLT structures. For Jump to New Level, a similar pattern of increasing shock lapse with increasing premium 
jump was observed. The difference in overall shock lapse shown is a result of the mix of premium jumps in each 
structure. Graded has premium increases over a lower range, up to five times, while Jump to ART and Jump to 
New Level structures both have a full range of premium increases as high as 30 times. The lower shock lapse for 
Graded is attributed to this lower premium jump range. 
 
The pattern of lapse rate by duration in PLT follows a different pattern for each of the PLT structures. Graded has 
the highest lapse rates in each PLT duration despite having the lowest shock lapse at PLT duration 0. As discussed 
in section 4.2, this is driven by higher premium increases in subsequent durations. Jump to New Level 
demonstrates a high lapse rate in PLT duration 1 but then has the lowest lapses in durations 2 and later. After 
the initial premium increase, premiums remain at the new higher rate for another level period. The lower lapses 
in PLT durations 2, 3 and 4 may be attributed to this level premium compared to an increasing premium for Jump 
to ART, which shows higher lapses in each duration.  
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Comparison of mortality deterioration by PLT duration among the three structures is shown in figure 4.5-2.  
 
Figure 4.5-2 

MORTALITY DETERIORATION BY DURATION AND PLT STRUCTURE 

 

 
The mortality deterioration pattern by duration in PLT for Jump to New Level is similar to Jump to ART, 
characterized by higher initial mortality deterioration in the first duration in PLT and a decreasing pattern by 
duration thereafter. The difference in initial mortality deterioration is a result of the premium jump mix in each 
structure. Jump to New level showed higher mortality deterioration above, which is consistent with the higher 
overall shock lapse in figure 4.5-1. Similar to Jump to ART, there is a wear-off of mortality by duration in PLT after 
the high initial deterioration for Jump to New Level. For Graded, the initial level of deterioration broadly appears 
to be maintained, although data are only available for three durations in PLT. The pattern observed for Jump to 
New Level is not a smooth decreasing pattern by duration but claim counts by duration are lower which gives 
rise to volatility.  
 
The Jump to New Level structure is the most popular structure for Canadian term business. A comparison of the 
detailed Jump to New Level results from the Canadian PLT study to the detailed Jump to ART results from the 
U.S. 2021 study is shown in appendix F. 
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Section 5: Deep Dive into Lapse Experience  

5.1 OVERVIEW 
Section 5 provides a deep dive into the shock lapse and post-level term lapse experience. Shock lapse and post-
level term lapse rates were observed to vary by many factors.  

Traditional experience analysis is limited to a one-way analysis where the impact of each individual variable can 
be investigated. This univariate analysis provides a view of how each factor impacts lapses but does not 
necessarily consider the interaction among variables. Multivariate analysis is much more powerful in identifying 
the true drivers of lapse experience. For this reason, statistical analysis techniques were considered to provide 
additional insights into the predictive value of each variable. Variable selection is a method in statistical analysis 
that is applied to identify the most important variables as a first step towards building a predictive model.  

In this section, shock lapse at the end of term is analyzed with traditional analysis and variable selection applied 
to investigate the explanatory variables. Section 5.2 provides details of the variable selection process for shock 
lapse, and sections 5.3 and 5.4 investigate through traditional analysis the variables identified as most important 
for explaining shock lapse behavior at the end of the term period. The most important drivers of shock lapse 
identified are premium jump, attained age, premium mode and billing type. Other variables that provide 
interesting insights include face amount, risk class and gender.  

Section 5.5 covers analysis of the timing of lapses over the policy year, showing that lapses are skewed to the 
end of the last duration of level term and towards the first months in PLT with some variation by premium mode 
and PLT structure. The post-level term lapse experience is reviewed with traditional analysis by key variables in 
section 5.6 giving insights into the decreasing pattern of lapse rates by duration in PLT. Section 5.7 provides an 
analysis of the impact of conversions. The final section, 5.8, compares the shock lapse and post-level term lapse 
rates observed in this study to those in the prior study published in 2014. 

5.2 VARIABLE SELECTION 
Shock lapse at the end of the level term period was observed to vary by many factors. Through a process called 
variable selection, statistical analysis was conducted to identify the key drivers of variation. For this analysis, term 
plan was considered as a variable with all three term plans, T10, T15 and T20, included. In addition, PLT structure 
was considered as a variable with both Jump to ART and Graded PLT structures included. Risk class was included 
as a variable, but the undifferentiated and substandard data were excluded for this analysis. 

The goal of the variable selection process was to determine a reduced number of appropriate explanatory 
variables to describe the shock lapse from the available list of variables. Various approaches can be adopted to 
assess the variable selection. In the following, the Least Absolute Shrinkage and Selection Operator (“LASSO”) 
method is used to identify the key explanatory variables that influence the shock lapse. This method was first 
formulated by R. Tibshirani (1996). The approach was applied in a Generalized Linear Model (“GLM”) framework. 
The idea of the LASSO in a GLM is to model the shock lapse through a regularized logistic regression which allows 
for a selection of variables by selectively shrinking the coefficients to zero. See appendix E for more technical 
details. In addition, studying the profile of the coefficients provided an opportunity to assess how variables are 
correlated.  
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Figure 5.2-1 represents the profile of the LASSO coefficients plotted against the L1 norm, the sum of the absolute 
values of the model parameters. As more variables entered the model, the L1 norm increased. 

Figure 5.2-1 

VARIABLE SELECTION ANALYSIS – PROFILE OF LASSO COEFFICIENTS 

 

The variables enter the model in order of their importance, from left to right. Each line represents the coefficient 
path of a variable, which is piecewise linear with respect to the L1 norm and only changes when a new feature 
enters the model. Categorical variables have a reference level which corresponds to the categories of the 
variables where the largest exposure is observed:  

• Term plan: T10,  
• Risk class: residual NS,  
• Face amount: $100-249K,  
• Premium mode: monthly,  
• Billing type: automatic payment, and 
• Gender: male. 

 
Each of the other categories of a variable is represented by a coefficient path. Coefficient paths below zero 
indicate variables likely to lead to lower lapses relative to the reference, while coefficient paths above zero 
represent variables likely to lead to higher lapses. Numeric variables such as premium jump and attained age are 
represented by one coefficient path per variable. A coefficient path above zero indicates an increasing 
relationship, while a coefficient path below zero indicates a decreasing relationship.  

The final value of the coefficients at the end of the process corresponds to the value of the parameters obtained 
in a classical logistic regression having all predictors considered here included. Section 7 provides more details 
on lapse predictive modeling that will be covered in a separate report.  

The variables premium jump, attained age, premium mode and billing type appear very important. These 
variables enter the model first.  
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The blue line representing the premium jump enters near the start of the process indicating premium jump is an 
important variable in predicting shock lapse. The blue line has a coefficient above zero indicating that premium 
jump positively impacts shock lapse, confirming the relationship of increasing shock lapse with increasing 
premium jump already discussed in section 4. 

The path of the blue line changes when other variables enter. The slope changes dramatically when premium 
mode: annual enters and, again, later when premium mode: semi-annual and premium mode: quarterly enter. 
This highlights the correlation between premium jump and premium mode, illustrating differences in shock lapse 
variations by premium mode when premium jump increases. 

Attained age is the second variable to enter, underlying its importance in capturing the shock lapse variation. 
Attained age has a steadily positive effect on the shock lapse. This indicates a pattern of increasing shock lapse 
with increasing attained age.  

Premium mode and billing type are also very important. Premium mode, specifically premium mode: annual, 
enters next. Premium mode: annual, semi-annual and quarterly all positively impact the shock lapse (relative to 
monthly premium payment mode). This indicates that policyholders paying premiums on a monthly premium 
mode are likely to have lower lapses than annual, semi-annual or quarterly payment modes.  

Billing type: bill sent has a coefficient path above zero indicating higher shock lapse (relative to automatic 
payment). This highlights that, when the billing type is bill sent, shock lapse is likely to be higher than when the 
billing type is automatic payment. Billing type: auto payment changed to bill sent also positively impacts shock 
lapse indicating that, when the billing type changes from automatic payment during level term to a bill sent for 
PLT premium, the shock lapse is higher relative to policyholders that remain on automatic payment for PLT 
premium.  

Further, premium mode and billing type appear to be correlated. The slope of the billing type: bill sent path 
(orange line on the chart) changes dramatically when premium mode: semi-annual and premium mode: quarterly 
enter. This interaction highlights that premium payment features impact policyholder behavior at the end of the 
level term, showing that both the billing type and the premium mode have an important impact on shock lapse. 
See section 5.3 for further investigation of the impact of premium mode and billing type on shock lapse. 

Risk class, gender and face amount enter the process later and seem to be less important after considering 
premium jump, attained age, billing type and premium mode. These variables may be of interest in modeling the 
shock lapse by more than four variables and can still provide some insights as discussed in section 5.4.  

PLT structure: Graded enters later in the process, indicating PLT structure is a less important variable for 
predicting shock lapse at the end of the level term. Analysis in section 4.2 also showed that shock lapse does not 
vary significantly between the structures.  

The premium jump path has its trend reversed when PLT structure enters. This suggests there is some correlation 
between premium jump and PLT structure. The importance of premium jump is slightly reduced when PLT 
structure is considered, meaning the effect of premium jump is partially captured by PLT structure. However, 
premium jump remains high until the end of the process, confirming it is an important variable. Throughout the 
report, the two PLT structures are analyzed separately due to differences in post-level term lapses and mortality, 
but this analysis shows that shock lapse experience is similar for a given premium jump, irrespective of the 
structure.  

Term plan enters later in the process suggesting it is less important. This supports the analysis in section 4.3 
where the results were shown to be reasonably similar and supported combining T10, T15 and T20 for analysis.   
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5.3 SHOCK LAPSE BY KEY EXPLANATORY VARIABLES 
Variable selection identified the most important explanatory variables for shock lapse as initial premium jump, 
attained age, billing type and premium mode. This section summarizes shock lapse results by each of these 
variables. PLT structures Jump to ART and Graded were studied separately for each variable. T10, T15 and T20 
shock lapse experience was combined.  

5.3.1 PREMIUM JUMP 
Initial premium jump is defined as the ratio of the first PLT premium to the level term period premium. This is in 
line with the actual premium increase presented to the policyholder. 

The 2014 SOA PLT study calculated the initial premium jump as the ratio of the per thousand premium rate in 
the first duration in PLT to the per thousand premium rate in the level term period. This calculation did not 
include the policy fee. The impact of this calculation difference is more material for lower face amount policies 
and policies with lower premium rates such as younger ages or super-preferred classes.  

Figure 5.3.1-1 shows the shock lapse rates at the end of the level term for Jump to ART and Graded by initial 
premium jump.  

Figure 5.3.1-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP AND PLT STRUCTURE  
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Table 5.3.1-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP AND PLT STRUCTURE  

 

The shock lapse rates increase as the initial premium jump ratios increase. This increasing pattern is steepest for 
premium jumps up to seven times the level premium and continues to increase more gradually for the higher 
premium jumps. This illustrates the policyholder’s reaction to a premium increase at the end of the level term, 
with fewer policyholders willing to pay for continued coverage when the premium increase is higher.  

The increasing pattern and level of shock lapse are similar for both Jump to ART and Graded premium PLT 
structures for a similar premium increase. This illustrates that, in both cases, policyholders are reacting to the 
next premium due and not the pattern of premiums in the PLT.  
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5.3.2 ATTAINED AGE 
The attained age in this analysis reflects the age of the policyholder in the given duration. For shock lapse analysis, 
this is the age of the policyholder at the end of the level term. Since multiple level term period products are 
combined in this analysis, attained age provides a more comparable age measure than issue age.  

There is a clear pattern of increasing shock lapse with increasing attained age. Figure 5.3.2-1 shows shock lapses 
by attained age and initial premium jump to investigate the interaction of these two variables.  

Figure 5.3.2-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, ATTAINED AGE AND PLT STRUCTURE 

 

The table of values supporting figure 5.3.2-1 is shown in appendix D in table D.1. 

The pattern of increasing shock lapse with increasing attained age can be seen across the full range of premium 
jumps. The variation in shock lapse is most significant over lower premium jumps, making it a particularly 
important variable for the Graded PLT premium jump structure analysis. Differences in shock lapse by attained 
age are observed up to the highest premium jumps for Jump to ART. 

Differences by attained age may be explained by changing insurance needs at different stages of the life cycle. 
Policyholders in their 40s and 50s may have a greater need for continued coverage, while policyholders in their 
60s and 70s are less likely to have dependent children or mortgage obligations, for example, and are not willing 
to pay the high cost for coverage.  

In addition, a higher absolute premium dollar amount is a contributing factor as age increases. The premium 
jump in the figure above is the relative ratio to the level term period premium, but this would also be associated 
with a larger dollar amount increase for older policyholders paying higher level term premiums.  

In addition to premium jump, attained age is a key explanatory variable for shock lapse behavior at the end of 
the level term for both PLT premium structures. 
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5.3.3 PREMIUM MODE 
Premium mode is defined as the frequency of premium payments. Premium mode was provided for 94% of the 
PLT exposure data available for shock lapse analysis in the study. Most study participants confirmed in the survey 
(see section 8 for survey results) and in the data submitted that they do not change premium mode at the end 
of the level term. Policies that changed premium mode between the level term period and post-level term period 
were excluded from this view because an insufficient amount of data was available. Premium modes shown in 
figure 5.3.3 represent a consistent premium mode in level term and post-level term periods.  

Figure 5.3.3 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, PREMIUM MODE AND PLT STRUCTURE 

 

The table of values supporting figure 5.3.3 is shown in appendix D in table D.2. 

Policies with a monthly premium mode show a much lower shock lapse than other premium modes for a given 
premium jump. This pattern is evident across the full range of premium jumps, with the shock lapse by premium 
mode only converging at premium jumps 20.01x+. Policies with quarterly premium mode also show a lower shock 
lapse compared to annual or semi-annual premium modes for premium jumps up to 6.01x-7.00x with less 
difference over higher premium jumps.  

The lower shock means that more policyholders will pay PLT premium when premium is due monthly or 
quarterly. Shock lapse may be lower because, when the premium is spread over the year in monthly or quarterly 
installments, it is a smaller amount than when it is presented as one annual payment. In addition, when a 
premium is paid monthly, policyholders have the option to pay for the first few months of the year only and then 
lapse early. Further analysis of lapse skewness over the policy year and differences in lapse experience in PLT by 
premium mode is provided in section 5.5. 

This shock lapse analysis highlights that policyholder behavior at the end of the level term is clearly impacted by 
the premium mode. 
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5.3.4 BILLING TYPE 
Billing type refers to the method that the insurance company uses to collect the premium payment due.  

Billing type was provided for 92% of exposure data available for shock lapse analysis in the study. Premiums are 
collected in two main ways: 

1. Sending a bill to the policyholder: bill sent 
2. Collecting premium directly from the policyholder account: automatic payment 

 
In the data submitted, there are some policies where the billing type at the end of the level term changes (6% of 
exposure in PLT duration 0), but for most billing types, it remains the same as the level period. For those that did 
change, the most common change was from automatic payment during the level period to sending a bill for post-
level term premium.  

For Jump to ART, policies that changed billing type are analyzed and compared with those that did not change. 
For Graded, there are insufficient data to study those with a change in billing type. As discussed in section 5.3.3, 
there was also a small amount of data for policies that changed premium mode at the end of the level term. 
These data are excluded from the figure below so that the analysis is focused only on the change in billing type.  

Figure 5.3.4 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, BILLING TYPE AND PLT STRUCTURE 

 

The table of values supporting figure 5.3.4 is shown in appendix D in table D.2. 

Policies that pay premiums under automatic payment show lower shock lapses than policies that receive a bill 
for premiums due. This difference is seen across the range of premium jumps. This makes intuitive sense as the 
policyholder receiving a bill is reacting to a reminder of the higher payment, while the automatic payment 
policyholder does not need to take any specific action to continue paying premiums. 

For Jump to ART, the shock lapse is highest when the billing type changes at the end of the level term from 
automatic payment to bill sent. When a policyholder who had been paying premiums automatically receives a 
bill for PLT premiums, the reaction is a higher shock lapse. A policyholder who had automatic payment set up for 
premium payment for the past 10, 15 or 20 years will, for the first time, need to take action to pay a bill in order 
to continue the policy. The additional effort required to pay a bill may lead to a higher shock lapse because of a 
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failure to set up the logistics for a payment or because it becomes a more considered decision when specific 
action needs to be taken.  

There is some interaction between premium mode and billing type. For the monthly premium mode, more 
policies were on automatic payment than less frequent payment modes. For monthly premium mode, 75% of 
exposure was on automatic payment compared to less than 20% for the other modes. The interaction of these 
two variables was investigated by reviewing shock lapse experience by billing type for each premium mode. A 
lower shock lapse for automatic payment compared to bill sent is observed when looking at monthly premium 
mode only. The pattern is less clear for other premium modes due to lack of data at the granular level.  

This analysis confirms that billing type and, in particular, changes in billing type have an impact on shock lapse at 
the end of the level term.  

5.4 SHOCK LAPSE BY OTHER EXPLANATORY VARIABLES 
While most of the variation in shock lapse can be explained by premium jump, attained age, premium payment 
mode and billing type, other factors are also considered. The factors analyzed in this section include face amount, 
risk class and gender. 

5.4.1 FACE AMOUNT 
Face amount group was investigated as a variable to identify whether there are differences in shock lapse 
experience at the end of the level term for different policy sizes. Figure 5.4.1-1 below shows the pattern of shock 
lapse by face amount group for premium jump groups split into lower and higher premium jumps.  

Figure 5.4.1-1 

SHOCK LAPSE BY FACE AMOUNT, PREMIUM JUMP GROUP AND PLT STRUCTURE 
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Table 5.4.1-1 

SHOCK LAPSE BY FACE AMOUNT, PREMIUM JUMP GROUP AND PLT STRUCTURE 

 

Jump to ART over the lower premium jumps shows a slightly increasing pattern with increasing face amount but 
Graded shows a much more defined increasing pattern with the highest shock lapse for the highest face amounts.  

The distribution of exposure by premium jump varies by face amount group as shown in figure 5.4.1-2. Lower 
face amount groups tend to have a higher proportion of lower premium jump business, while higher face amount 
groups appear to have a larger proportion of higher premium jump business. 

Figure 5.4.1-2 

DISTRIBUTION OF EXPOSURE FOR FACE AMOUNT GROUPS SPLIT BY PREMIUM JUMP 

 

The observed differences in shock lapse by face amount group can be explained by the different mix of premium 
jumps. Face amount appears to be a less important variable once premium jump has been considered.  

In this study, the initial premium jump is defined as the ratio of the first PLT premium to the level term period 
premium. This is in line with the actual premium increase presented to the policyholder. The 2014 SOA PLT study 
included initial premium jump calculated as the ratio of the per thousand premium rate in the first duration in 
PLT to the per thousand premium rate in the level term. The difference is that this method did not include the 
policy fee. This difference is more material for lower face amount policies than larger face amount policies. Less 
variation by face amount is observed when the premium jump ratios capture the complete policyholder 
premiums rather than the per thousand premium rates.  

Though the apparent differences in shock lapse by face amount are explained by premium jump differences, 
results by face amount group are helpful to understanding the mix of business by face amount group in PLT 
relative to level term.  
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5.4.2 RISK CLASS 
There were several risk class structures provided by the study participants. To analyze the results on a consistent 
basis, the classes were grouped as follows: 

• Super-Preferred NS: N1/3, N1/4, N1/5 
• Preferred NS: N1/2, N2/3, N2/4, N2/5, N3/5 
• Residual NS: N3/4, N4/5, N2/2, N3/3, N4/4, N5/5 
• Substandard NS: All nonsmoker substandard business regardless of preferred risk class structure 
• Preferred SM: S1/2, S1/3, S2/3 
• Residual SM: S2/2, S3/3 
• Substandard SM: All smoker substandard business regardless of preferred risk class structure 
• Undifferentiated NS/SM: N1/1, S1/1 

 
The undifferentiated risk class had a larger proportion of the substandard business than the residual classes. For 
this reason, the undifferentiated was excluded for all risk class analysis. Policies issued as substandard are filtered 
out of the preferred class analysis and considered in a separate view. 

Variation in shock lapse by risk class was reviewed to identify any differences in policyholder behavior among 
different risk classes.  

Figure 5.4.2-1 

SHOCK LAPSE BY RISK CLASS AND PLT STRUCTURE  
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Table 5.4.2-1 

SHOCK LAPSE BY RISK CLASS AND PLT STRUCTURE 

 

The shock lapse by risk class shows a different pattern between the two PLT structures over the common 
premium jump range. Super preferred shows a higher shock lapse for Jump to ART than the other nonsmoker 
classes. Graded shows less of a difference between the nonsmoker classes but does show a slightly higher shock 
lapse for residual non-smokers. 

This pattern may be explained by the factors by which PLT premiums varied for each structure. Under Jump to 
ART, PLT premiums usually vary by smoker status only, whereas the level period premiums vary by preferred 
class. Graded PLT premiums most commonly vary by preferred class for at least the first five to ten years of the 
PLT period during the grading period. 

As a result, a Jump to ART policyholder who was paying a super-preferred premium in the level term will 
experience a much larger jump to the PLT non-smoker premium than a policyholder who paid a residual class 
premium. The higher shock lapses for the super-preferred class under Jump to ART are likely driven by higher 
premium jumps due to the mismatch in risk classes between the level and PLT periods.  
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For Graded, smoker lapses appear lower than non-smoker lapses. However, this was determined to be a business 
mix difference by examining the shock lapse experience by premium jump and smoker status for Graded policies 
as shown in figure 5.4.2-2 below.  

Figure 5.4.2-2 

SHOCK LAPSE BY SMOKER STATUS AND INITIAL PREMIUM JUMP (GRADED ONLY) 

 

Table 5.4.2-2 

SHOCK LAPSE BY SMOKER STATUS AND INITIAL PREMIUM JUMP (GRADED ONLY) 

 

In fact, the smoker shock lapse appears slightly higher than non-smoker when considered by initial premium 
jump. The smoker lapse experience is only available for premium jumps up to 3.50x, while non-smoker lapse 
experience is available up to 5.00x. The apparent lower shock lapse for smokers for all jumps combined (see 
figure 5.4.2-1) can, therefore, be attributed to premium jump differences.  

The risk class of a policy is not identified as a key driver of shock lapse experience as variation is explained by 
other factors, most notably premium jump. The analysis highlights the differences in mix of business by risk class 
in PLT relative to level term that can be expected depending on whether PLT premiums vary by risk class.  
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Substandard Analysis 

The shock lapse experience for policies issued as substandard was analyzed in comparison to business issued at 
standard rates. Substandard shows a consistently higher shock lapse relative to standard, across all premium 
jump ranges.  

Figure 5.4.2-3 

SHOCK LAPSE BY SUBSTANDARD INDICATOR, INITIAL PREMIUM JUMP AND PLT STRUCTURE 

 

  



57 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Table 5.4.2-3 

SHOCK LAPSE BY SUBSTANDARD INDICATOR, INITIAL PREMIUM JUMP AND PLT STRUCTURE 

 

Substandard polices have higher shock lapse, which could be due to the larger dollar amount of premium 
increase. Noting these policies already pay a higher premium in the level term, the same PLT premium increase 
leads to a much higher absolute PLT premium for substandard policies. 
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5.4.3 GENDER 
Gender was also considered as a variable to identify if there is any difference in shock lapse between male and 
female policyholders at the end of term.  

Figure 5.4.3 

SHOCK LAPSE BY GENDER, PREMIUM JUMP AND PLT STRUCTURE 

 

The table of values supporting figure 5.4.3 is shown in appendix D in table D.4. 

There is evidence of a slightly higher shock lapse for males, particularly for the Graded structure. The pattern for 
Jump to ART is less clear, showing higher shock lapse for females over the lowest premium jumps and higher 
shock lapse for males for jumps three times and higher. 

Male premiums tend to be higher than female premiums for the same age. The corresponding higher dollar 
amount of increase may be driving the higher shock lapse.  
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5.4.4 EXTERNAL VARIABLES 
Issue Year 

The shock lapse by issue year was reviewed to determine if there was any variation over time. To ensure a 
consistent cohort comparison, this analysis in figure 5.4.4-1 focused on T10 results only and results are shown 
by initial premium jump group. Shock lapse experience was available for T10 across a longer period of issue years 
than T15 or T20.  

Figure 5.4.4-1 

SHOCK LAPSE BY ISSUE YEAR, PREMIUM JUMP AND PLT STRUCTURE 

 

 
There is no distinct pattern across issue year groups. Small variations are attributed to other mix differences.  
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Study Year 
Shock lapse was also reviewed by the study year to investigate if any differences could be identified over time. 
Analysis by study year is interesting to consider whether external factors such as economic conditions at the time 
the policy reaches PLT have an impact on shock lapse. Figure 5.4.4-2 focused on T10 results only, and results are 
shown by initial premium jump group to ensure a consistent comparison across years. 
 
Figure 5.4.4-2 

SHOCK LAPSE BY STUDY YEAR, PREMIUM JUMP AND PLT STRUCTURE 

 

There is no clear pattern over time. In this view, it is difficult to identify if variation is attributable to the other 
variables impacting shock lapse. This will be further investigated through predictive modeling as noted in section 
7.  

Other Characteristics Not Studied 
There were other variables that were included in the data submissions that were analyzed, but not discussed, in 
this report. These variables and the reasons they were not analyzed are discussed below. 
 

• Distribution Channel: Data on distribution channel were provided by 16 of the 25 study participants and 
were available for 73% of exposure data at the end of the level term. However, no clear pattern could 
be identified as data for each distribution channel were dominated by the experience of one or two 
study participants. It was difficult to differentiate variation by distribution channel from company 
variation, and no learnings were available as a result.  

• Commission Pattern: Data on commission pattern were provided by 15 study participants and 
commission pattern was available for 64% of exposure data at the end of the level term. Unfortunately, 
no clear pattern could be identified. 

• Simplified Issue: The main focus of this study is fully underwritten business. The data request specified 
that fully underwritten business with PLT experience should be submitted for the study. Nevertheless, 
10 study participants provided some data for term business written on a simplified issue basis. These 
data were excluded from the main study but were analyzed separately to determine whether a 
comparative analysis to the fully underwritten business could be carried out. Premium jump information 
was missing for a large portion of the simplified issue data and, where premium information was 
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provided, a single participant’s data dominated the view in many premium jump groups. Due to 
inconsistent messages and credibility issues with the limited data provided, further analysis was not 
possible in this study. Future studies may consider specifically requesting simplified issue data to 
capture a more complete dataset for comparative analysis.  

• Return of Premium: The impact of a Return of Premium option on shock lapse at the end of term was 
investigated. Of the policies in the study, 61% do not offer this option in the last duration of level term. 
A further 19% did not provide data on the availability of a Return of Premium option. Data were available 
for too few study participants and could not be analyzed further.  

5.5 LAPSE SKEWNESS 
The shock lapse analysis reviewed in preceding sections focused on the lapses occurring in the last duration of 
the level term. Before starting to review lapse rates in PLT in section 5.6, this section investigates the timing of 
lapses over the policy year. Skew lapses were a very significant finding in prior studies and, in this study, the same 
pattern of skew to the end of the last duration of level term and the first duration in PLT was observed.  

For this analysis, Lapse Month was defined as the policy month when the lapse occurred within the policy year, 
where Lapse Month 1 is the first month after the policy anniversary and Lapse Month 12 is the last month before 
the next policy anniversary. Lapse skewness was reviewed separately for each premium payment mode because 
the degree of skewness varied by premium mode. The distribution of lapse decrements is shown in figure 5.5-1 
for each duration group for the annual premium mode, comparing the level term (LT) pattern to the last duration 
of level term (0) and the first two durations in PLT (1 and 2). Results were reviewed separately for each premium 
payment mode. Results are combined for both PLT structures.  

Figure 5.5-1 
DISTRIBUTION OF LAPSES BY LAPSE MONTH AND DURATION FOR PREMIUM PAYMENT MODE: ANNUAL 

 

For the annual premium mode, most lapses during the level term occurred in Lapse Month 12 (84%), the last 
month before the next policy anniversary.   
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In PLT duration 0, the last duration of the level term, this pattern was exaggerated with 97% of lapses occurring 
in Lapse Month 12. Most of the lapses contributing to the shock lapse occurred in the last month of the last 
duration of level term, just before PLT premium is due. This confirms that most policyholders pay the full year of 
premium in the last duration of the level term and then lapse before paying any PLT premiums. 

In the first duration in PLT, a higher proportion of lapses occurred in the first policy month. Given the higher 
premiums in PLT, it is not unexpected that policyholders would seek alternative options and actively cancel the 
policies. A total of 17% of lapses occur during the first three months of the first duration in PLT.  

This is an important consideration for actuaries to take into account in modeling, because assuming the monthly 
pattern of lapses is the same in the PLT as in the level term would lead to signficiantly overstating the PLT 
premiums paid. 

In PLT duration 2, the pattern reverted back to be more in line with the level term, although there was slightly 
more skewness to the earlier months, with 77% of lapses occurring in the last month.  

A similar analysis was carried out for the other premium modes.  

Figure 5.5-2 

DISTRIBUTION OF LAPSES BY LAPSE MONTH AND DURATION FOR PREMIUM PAYMENT MODE: SEMI-ANNUAL  

 

For semi-annual premium mode, lapses in the level period occurred mainly in Lapse Month 6 and Lapse Month 
12, just before the next premium payment is due. However, in the last duration of the level term (PLT Duration 
0), 91% of lapses occurred in Lapse Month 12, at the end of the last duration of the level term. In PLT duration 1, 
13% of lapses occurred in the first three policy months. There is a clear skew of lapses towards the end of the 
last duration of level term and the beginning of the first duration in PLT.  
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Figure 5.5-3 

DISTRIBUTION OF LAPSES BY LAPSE MONTH AND DURATION FOR PREMIUM PAYMENT MODE: QUARTERLY 

 

Quarterly premium mode lapses were seen predominantly in Lapse Months 3, 6, 9 and 12 during the level term 
period. In the last duration of level term, 88% of lapses occurred in Lapse Month 12. The skewness of lapses 
towards the start of PLT duration 1 is more significant than for annual or semi-annual modes. Half of all lapses 
occurred in the first three Lapse Months. Almost a third (30%) of lapses occurred in Lapse Month 3 just before 
the second PLT premium would be due.  

Figure 5.5-4 

DISTRIBUTION OF LAPSES BY LAPSE MONTH AND DURATION FOR PREMIUM PAYMENT MODE: MONTHLY 

 

For monthly premium mode, lapses were evenly spread by month in the level term. In the last duration of level 
term, 66% of lapses occurred in Lapse Month 12, with a further 17% in Lapse Month 11. Then, 29% of PLT duration 
1 lapses occurred in the first month, with 57% within the first three months. 
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There is a clear lapse skewness pattern with lapses occurring towards the end of the last duration in level term 
and the beginning of the first duration in PLT. This pattern is more pronounced for the more frequent premium 
modes.  

The skewness analysis was also considered split by PLT structure for the monthly premium mode.  

Figure 5.5-5 

DISTRIBUTION OF LAPSES BY LAPSE MONTH, PLT STRUCTURE AND DURATION FOR PREMIUM PAYMENT MODE: 
MONTHLY 

 

The pattern of lapse skew towards the end of the last duration of level term and towards the start of the first 
duration in PLT is observed for both PLT structures. However, in the first duration in PLT, there is a U-shape to 
the skewness for Graded that is not observed for Jump to ART. For Graded, there is a skew towards the end of 
PLT duration 1, with 26% of lapses occurring in Lapse Month 12, in addition to the skew towards the start with 
19% of lapses occurring in Lapse Month 1. The skew towards the start of the first duration in PLT represents a 
reaction to the end of the level term premium increase and the skew towards the end of the first duration in PLT 
represents a reaction to the next premium increase which is also significant for the Graded structure. For the 
Jump to ART, the first quarter represents 59% of the lapse in PLT duration 1, while for Graded the first quarter 
represents 39%. The differences between the structures are less significant in the subsequent durations in PLT. 
The skew towards the end of PLT duration 1 for Graded is an important consideration in comparing the two 
structures as the timing of lapses over the year impacts the amount of PLT premium paid.  
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Lapse Rates by Premium Mode 
In section 5.3.3, shock lapse analysis showed significantly lower lapses for monthly and quarterly premium modes 
compared to annual or semi-annual premium modes. Given the more significant skew towards the start of PLT 
duration 1 for the more frequent premium payment modes, an investigation into lapse by duration was 
considered.  
 
Figure 5.5-6 

LAPSE IN PLT SPLIT BY PLT STRUCTURE, DURATION GROUP, PREMIUM PAYMENT MODE AND PREMIUM JUMP 
GROUP 

 

Table 5.5-6 

LAPSE IN PLT SPLIT BY PLT STRUCTURE, DURATION IN PLT, PREMIUM PAYMENT MODE AND PREMIUM JUMP 
GROUP 

 

For Jump to ART, monthly and quarterly premium modes experienced a lower shock lapse than annual and semi-
annual modes but a higher PLT duration 1 lapse rate.  In particular over the higher premium jumps, the lapse 
rate in PLT duration 1 is highest for monthly pay policies. The skewness analysis highlighted that monthly mode 
lapses are heavily skewed to the start of PLT duration 1. Policyholders paying monthly premiums had the lowest 
shock lapse at the end of term but many only paid premium for one month in PLT. For Jump to ART with lower 
premium jumps, PLT duration 1 lapse rates for monthly premium mode business are also higher than the annual 
or semi-annual premium modes, but the difference is less significant. For Graded, the monthly premium mode 
lapse rates are lower for all durations. Quarterly premium mode policies appear to have higher PLT duration 1 
lapses for both structures. The higher PLT duration 1 lapse for the more frequent premium modes may represent 
some catch-up following the lower shock lapse.  
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Calculating a persistency rate confirms that monthly premium mode has lower lapses at the end of the level 
term, which results in better persistency in PLT for both premium jump ranges. Table 5.5-7 shows the persistency 
rate at the beginning of each PLT duration for each of the premium modes split by PLT structure and premium 
jump group. 

Table 5.5-7 

PERSISTENCY IN PLT SPLIT BY PLT STRUCTURE, DURATION IN PLT, PREMIUM PAYMENT MODE AND PREMIUM 
JUMP GROUP 

 

At lower premium jumps, persistency differences were most significant. For Graded, PLT duration 2 persistency 
is 20% for annual premium mode but 42% for monthly premium mode. Similar differences are observed for Jump 
to ART over lower premium jumps. For higher premium jumps, the percent of policyholders remaining at the 
beginning of PLT duration 2 (i.e., having paid a full year of PLT premium in PLT duration 1) is 7.6% for monthly 
premium mode compared to 3.6% for annual premium mode business.  

The lower shock lapse for monthly premium mode business does not only lead to more policyholders paying one 
month of premium in PLT, but also better persistency in PLT overall for monthly premium mode business.  

While persistency is better overall for monthly mode policies, the same is not seen for quarterly mode. For both 
structures, the percent of quarterly pay policyholders remaining at the beginning of PLT duration 2 is similar to 
annual or semi-annual premium modes and even slightly lower over the lower premium jump groups. 

5.6 ALL PLT DURATION LAPSES 
The shock lapse at the end of the level term was discussed in detail in sections 5.2, 5.3 and 5.4. In this section, 
lapses occurring in the post-level term period are presented. Traditional analysis was performed to identify the 
drivers of variation in lapse rates in PLT. This analysis is focused on PLT durations 1 to 10, starting in the first 
duration of PLT, and covers 10 durations of lapse experience in PLT. For Graded, data were available to PLT 
duration 3 only. 
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5.6.1 PREMIUM JUMP 
The initial premium jump that was highlighted to have the most significant impact on shock lapse at the end of 
the level term continues to impact lapse rates in PLT.  

Figure 5.6.1-1 

LAPSE IN PLT BY PREMIUM JUMP, PLT STRUCTURE AND PLT DURATION 

 

Table 5.6.1-1 

LAPSE RATES IN PLT BY PREMIUM JUMP, PLT STRUCTURE AND PLT DURATION 
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For Jump to ART, the lapse rate in the first duration in PLT (PLT Duration 1) ranges from 24% for the lowest initial 
premium jumps to approximately 60% for the highest initial premium jumps. As the durations increase, this range 
narrows and less variation is observed. The lapse rates decrease by duration in PLT but the decreasing pattern 
becomes less steep around PLT duration 3. The pattern by initial premium jump is still maintained, where a lower 
initial premium jump corresponds to a lower lapse rate across all later durations, though varying over a much 
narrower range. In PLT duration 3, lapse rates are within the range of 10% to 18% where data are available. 

The variation in lapse rates among premium jump groups is more significant for Graded, and the difference 
remains significant in PLT duration 3 ranging from 18% to 32%. Since Graded is newer to the market than Jump 
to ART, there is no information available beyond PLT duration 3. 

When comparing structures, the lapse rates in PLT are higher for Graded than for Jump to ART for a given 
premium jump. This is because the Graded PLT premiums are generally steeper than Jump to ART, which results 
in higher premium jumps each subsequent year. For example, see initial premium jump 3.01-3.50x in table 5.6.1-
2 below.  

Table 5.6.1-2 

LAPSE IN PLT FOR PREMIUM JUMP 3.01-3.50X, BY PLT STRUCTURE AND PLT DURATION 

 
 
The premium continues to increase each year in PLT for both structures. Though the initial premium increase at 
the end of the level term is the largest increase, the premium increases in subsequent years also have an impact 
on lapse behavior. The next premium jump is calculated as the ratio of the PLT premium due in the next duration 
compared to the PLT premium paid in the current duration. For Jump to ART, the PLT premiums increase annually 
on an age-rated ART scale so the next premium jumps are in the range 1.01-1.20x in each future year.  

Figure 5.6.1-3 

LAPSE IN PLT BY NEXT PREMIUM JUMP AND PLT DURATION FOR JUMP TO ART 
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Table 5.6.1-3 

LAPSE IN PLT BY NEXT PREMIUM JUMP AND PLT DURATION FOR JUMP TO ART 

 

Even though the relative increase in each subsequent year falls within a narrow range, lapse rates vary by the 
size of the next premium increase at each duration. Lapses are higher for the higher next premium jump group. 
The difference is 6% for PLT duration 1 and reduces to 3% to 4% for later durations. Both the initial premium 
jump and the subsequent duration premium increases in PLT impact the lapse rates by duration in PLT for Jump 
to ART. 

The Graded PLT structure is designed to have lower initial premium increases followed by premiums that increase 
in significant steps each year over a specified grading period before reaching an ART scale. The grading period 
ranges from five to ten years, and the size of the subsequent duration premium increases will differ depending 
on the grading period. The next premium jumps range from 1.21x-1.80x for the first PLT duration with lower 
jumps in each subsequent year.  

Figure 5.6.1-4 

LAPSE IN PLT BY NEXT PREMIUM JUMP AND PLT DURATION FOR GRADED 

 

Table 5.6.1-4 

LAPSE IN PLT BY NEXT PREMIUM JUMP AND PLT DURATION FOR GRADED 
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Higher subsequent duration premium increases lead to higher lapses. In PLT duration 1, the lapse rate varies 
between 26% and 56% depending on the size of the next premium jump. In PLT duration 2, the lapse rate ranges 
from 30% to 42% based on a next premium jump range of 1.31x-1.50x. For PLT durations 3 and 4, lapse data are 
only available for next premium jump 1.21x-1.30x, making this factor less interesting. The range of next premium 
jump reduces each year in PLT because, as the PLT premium increases, the relative premium jump each year is 
smaller. For PLT duration 1, in particular, next premium jump is an important factor in addition to initial premium 
jump. The skewness pattern for Graded shown in figure 5.5-5 highlighted a U-shape for PLT duration 1 lapses, 
with a skew to the first month and a skew to the last month. Lapses in the first month represent a reaction to 
the initial premium jump, while lapses in the last month represent a reaction to the next premium jump. This 
confirms the importance of considering both premium jump metrics. 

Jump to ART and Graded show similar shock lapses at PLT duration 0 for a given initial premium jump, but the 
lapse rates by duration in PLT differ among the structures due to the differences in the subsequent premium 
jumps. Next premium jump is an interesting factor in explaining PLT lapse differences between Jump to ART and 
Graded, as well as helping explain PLT lapse differences within each structure.  

5.6.2 CUMULATIVE PREMIUM JUMP 
Initial premium jump refers to the premium increase from the level term premium to the first PLT duration 
premium. The cumulative premium jump is calculated as the ratio of the next duration PLT premium compared 
to the level term premium. This measure helps to capture the fact that premium continues to increase in each 
duration in PLT for both PLT structures. 
 
Figure 5.6.2 

LAPSE IN PLT BY CUMULATIVE PREMIUM JUMP, PLT STRUCTURE AND PLT DURATION 
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Table 5.6.2 

LAPSE IN PLT BY CUMULATIVE PREMIUM JUMP, PLT STRUCTURE AND PLT DURATION 

 

For Jump to ART, this graph shows a similar pattern to that seen for initial premium jump analysis in figure 5.6.1. 
Cumulative premium jumps do not differ significantly from initial premium jumps for Jump to ART as the 
premium increases by duration in PLT are approximately 101-120% of the prior year’s premium based on age-
related increases. As these increases compound by duration, cumulative premium jump increase captures 
additional variation in PLT. This variation is observed over a relatively narrow range from PLT duration 5.  

The Graded PLT structure shows more variation in lapse rates in PLT and cumulative premium jump increases 
can help explain this variation. For example, policies that experienced an initial premium increase of 3.01x-3.50x 
will face a cumulative premium increase of 5.01x-6.00x at the end of PLT duration 1 and an increase of 7.01x-
8.00x by the end of PLT duration 2. Observe the darker colored lines on the graph representing higher cumulative 
premium jump increases appearing at later durations. The higher lapse rates in PLT for Graded can be better 
explained by cumulative premium jump increases which reflect the significant increases in each duration in PLT.  
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5.6.3 ATTAINED AGE 
Attained age continues to have an influence on the lapse rates observed in durations after the end of the level 
term.  

Figure 5.6.3 

LAPSE IN PLT BY ATTAINED AGE, PREMIUM JUMP GROUP, PLT STRUCTURE AND PLT DURATION 

  

Table 5.6.3 

LAPSE IN PLT BY ATTAINED AGE, PREMIUM JUMP GROUP, PLT STRUCTURE AND PLT DURATION 

 

For lower initial premium jumps, a similar pattern can be seen for attained age, as in the shock lapse analysis 
where a higher attained age results in a higher lapse rate. This pattern is observed for both PLT structures over 
the common initial premium jump range. Lapse rates in PLT duration 1 range from approximately 24-27% for 
attained ages 30-39 to 45-50% for attained ages 70-79. Moving further into PLT, the differences by age narrow 
for Jump to ART, but variations remain significant for Graded. In PLT duration 2, lapse rates range from 12%-17% 
for Jump to ART and 25%-37% for Graded.  

For Jump to ART higher initial premium jumps, attained age does not appear to have an impact on lapse rates in 
PLT. PLT duration 1 lapses range from 60% to 61% for attained ages 40 to 69, and a similarly narrow range of 25-
26% is seen in PLT duration 2. The highest attained age group, 70-79, appears to have a slightly lower PLT duration 
1 lapse rate. The clear increasing pattern by age that is seen at the lower initial premium jumps is not evident at 
the higher premium jumps for Jump to ART.   
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Attained age is an important driver of lapse rates in PLT for lower initial premium jumps, and especially for 
Graded where differences by age remain significant in PLT durations 2 and 3.  

5.6.4 BILLING TYPE 
Another factor that continues to have an impact in PLT is billing type, where lapse rates are lower when premiums 
are paid by automatic payment than when a bill is sent to the policyholder for payment.  

Figure 5.6.4 

LAPSE IN PLT BY BILLING TYPE AND PLT DURATION 

 

Table 5.6.4 

LAPSE IN PLT BY BILLING TYPE AND PLT DURATION 

 

Results over lower premium jumps show higher lapse for bill sent compared to automatic payment for all PLT 
durations. Though lapse rates in all durations are higher when a bill is received, the difference between billing 
types is not as large as differences seen for shock lapse in PLT duration 0 shown in section 5.3.4. For Jump to ART 
over higher premium jumps, the pattern is reversed in PLT duration 1. The shock lapse in PLT duration 0 was 
higher for all premium jumps when the policyholder was sent a bill, as shown in section 5.3.4. The higher lapse 
in PLT duration 1 for automatic payment may reflect some delayed reaction to the premium increase after lower 
lapse at the end of term. In PLT durations 2 and 3, lapse rates are higher for bill sent.   
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5.6.5 OTHER VARIABLES 
Other factors confirmed to have an impact on shock lapse at the end of the level term, as outlined in section 5.3, 
continue to have an impact on lapses in PLT. Face amount, risk class and gender all show similar lapse patterns 
in PLT as at the end of the level term. The variation is most significant in PLT duration 1 for Jump to ART and 
continues to be impactful in all PLT durations for Graded. In addition, for all three factors the variation is most 
notable for lower initial premium jumps of less than five times and appears less significant for Jump to ART over 
higher premium jumps.  

5.7 LAPSE AND CONVERSION COMPARISON 
Throughout the report, the lapse rates analyzed include decrements due to both lapse and conversion. Some 
study participants were unable to distinguish between the two decrement types in the data submission. For 
participants that did provide this split, some analysis on conversions at the end of level term and in PLT was 
considered. Conversion data were credible for T10, with more limited data for T15 but no data available for T20.  

In each duration, the conversion rate was calculated as the ratio of policies that exercised the option to convert 
to the number of the policies that had a conversion option available. Figure 5.7-1 shows the conversion rates for 
T10 by duration, focused on durations just before and after the end of level term.  

Figure 5.7-1 

CONVERSION RATE BY DURATION AND PLT STRUCTURE, T10 ONLY 

 

Conversion rates increase in the last duration of level term and remain high in the first duration in PLT. For Jump 
to ART, conversion rates in the level term are below 1% in all durations with the exception of the last duration of 
level term when the conversion rate increases to 5.5%. Conversion rates are also high in the first duration in PLT 
and reduce with each duration in PLT while remaining higher than level term conversion rates. For Graded, 
conversion rates are lower than Jump to ART. The pattern by duration is similar to the Jump to ART pattern in 
durations where data are available.   
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A similar pattern was observed for T15. Figure 5.7-2 shows T10 and T15 combined based on analysis by duration 
group where the conversion rates were compared across three groups: the level term earlier durations, the last 
duration in level term and PLT.  

Figure 5.7-2 

CONVERSION RATE BY DURATION GROUP AND PLT STRUCTURE, T10 AND T15 COMBINED 

 

Conversion rates are highest in the last duration of level term and remain higher in PLT than in earlier durations 
in level term. Other factors were considered to identify variation in conversion rates. Figure 5.7-3 shows 
conversion rates by duration group for T10 and T15 combined, split by attained age group. 

Figure 5.7-3 

CONVERSION RATE BY DURATION GROUP, ATTAINED AGE AND PLT STRUCTURE 
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Analysis of the conversion rate by attained age shows a higher conversion rate for older policyholders. This is 
most pronounced in the last duration of level term but is also observed in PLT for Jump to ART.  

This pattern of increased conversion rate is in line with the pattern of increased lapse identified. Further analysis 
was conducted to compare the breakdown of decrements between lapse and conversion by duration. Figure 5.7-
4 shows the lapse and conversion decrement counts by duration for T10 Jump to ART along with the lapse rate 
based on the combined decrement on a dual axis graph. Only T10 Jump to ART is considered here as this segment 
had the most data available.  

Figure 5.7-4 

BREAKDOWN OF DECREMENT TYPES AND LAPSE RATE BY DURATION FOR T10, JUMP TO ART ONLY 

 

The conversion rate and lapse rate are increased in the last duration of level term. The percentage of decrements 
that are conversions is, in fact, similar by duration. The conversion rate is higher in durations where the lapse 
rate is also higher.  
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Analysis was carried out to determine if the availability of the conversion option impacted the shock lapse at end 
of the level term. Figure 5.7-5 shows the shock lapse based on the combined lapse and conversion decrement. 
This view includes only data where information was provided on availability of a conversion option, and the 
indicator shows when conversion was currently allowed or not allowed at the last duration in level term.  

Figure 5.7-5 

SHOCK LAPSE BY PLT STRUCTURE AND CONVERSION OPTION AVAILABILITY 

 

The availability of a conversion option does not lead to a higher shock lapse. In fact, lapses appear lower when a 
conversion option is still available at the end of the level term period. Lapses appear to be higher when a 
conversion option is not available. Some policyholders may be retaining their policies into PLT when a conversion 
option remains available as this option is valued.  

Exercising of the conversion option, where available, is increased in the last duration of level term and this 
contributes to the shock lapse calculated based on the combined decrement. There is no evidence that 
availability of a conversion option leads to increased shock lapse at the end of the level term.  
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5.8 COMPARISON TO 2014 U.S. PLT STUDY 
The previous SOA industry study on U.S. Post-Level Term was completed in 2014. The study focused on the Jump 
to ART structure and included predominantly T10 experience. A comparison of the latest 2021 study results to 
the previous study was carried out. Figure 5.8-1 shows the shock lapse experience for duration 10 of T10 with a 
Jump to ART structure for the two studies.  

Figure 5.8-1 

SHOCK LAPSE RATES BY SOA STUDY AND INITIAL PREMIUM JUMP GROUP 

 
Shock lapses in the 2021 study follow a similar pattern to the 2014 study and the shock lapse levels are generally 
similar across premium jump groups. The shock lapse rates align closely for premium jumps five times and higher. 
Over lower premium jumps, the 2021 study appears to show somewhat higher lapses compared to the 2014 
study. Note the newer study has more exposure in lower premium jump groups.  

In the 2021 study, the initial premium jump is defined as the ratio of the first PLT premium to the level term 
period premium. This is in line with the actual premium increase presented to the policyholder. The 2014 SOA 
PLT study included initial premium jump calculated as the ratio of the per thousand premium rate in the first 
duration in PLT to the per thousand premium rate in the level term. The difference is that using the per thousand 
rate does not include the policy fee.  

Including the policy fee assigns policies a lower jump in the 2021 study compared to the rate per thousand 
premium group under the 2014 study. The policy fee has more of an impact when the absolute premium amount 
is smaller and, as a result, could explain the wider variation over the lower premium jump range. The somewhat 
higher shock lapse observed for lower premium jump groups in the 2021 study could be due to this difference in 
premium jump definition.  
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Given the policy fee is more impactful for lower premium dollar amounts, the difference in premium jump 
definition would impact the premium jump grouping less for higher face amount policies. Figure 5.8-2 shows the 
same comparison graph as in figure 5.8-1 filtered to include face amount $250,000 or higher only.  

Figure 5.8-2 

SHOCK LAPSE RATES BY SOA STUDY AND INITIAL PREMIUM JUMP GROUP, FOR FACE AMOUNTS $250K+ 

 

Focusing only on higher face amounts, the differences in shock lapse experience between the studies is reduced. 
Since the policy fee impact is more material for lower face amount policies than larger face amount policies, this 
suggests that the premium jump definition was contributing to some of the variation identified in figure 5.8-1. 

There is also a different mix of participating companies between the studies. Some companies that submitted 
data for the 2014 study did not submit data for the 2021 study. There are also some new participants in the 2021 
study that were not included in the 2014 study. This leads to business mix differences between the studies. The 
analysis by premium jump ensures the comparison is not impacted by premium jump mix differences between 
the studies, but other business mix differences such as age, premium mode and billing type are not accounted 
for. As a result, an exact alignment of lapse rates between the studies is not expected.  

In addition to premium jump, other variables impacting shock lapse were compared between the studies. While 
the pattern by attained age is similar between the studies, shock lapse does not vary as significantly by face 
amount in the 2021 study. The different results by face amount can be attributed to the difference in the 
premium jump definition. Less variation by face amount is observed when the premium jump ratios capture the 
complete policyholder premiums, rather than the per thousand premium rate as explained above. 

Premium mode and billing type are new variables investigated in the 2021 study that were not part of the shock 
lapse analysis in the 2014 study. See sections 5.2.3 and 5.2.4 for more details. 
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A comparison of lapse rates by duration was also analyzed between the studies. Figure 5.8-3 shows T10 lapse 
rates for durations 10, 11, 12 and duration group 13+, which was grouped in line with the grouping applied for 
the 2014 study. The analysis is split by broad premium jump groupings to minimize business mix differences. 

Figure 5.8-3 

LAPSE RATES BY SOA STUDY, DURATION AND INITIAL PREMIUM JUMP GROUP  

 

The lapse rate pattern by duration is similar between the studies and the lapse rates for each duration within 
each premium jump grouping closely align. For the lower premium jump groups, the 2021 study includes 
significantly more data by duration in PLT compared to the 2014 study. The exposure in duration group 13+ is 
over four times larger in the 2021 study compared to the 2014 study. This is due to more PLT data at later 
durations emerging over time. The duration 13+ group includes more later durations in the 2021 study than in 
the 2014 study. The duration 13+ lapse rate was 10.5% in the 2021 study compared to 11.7% based on the 2014 
study. Despite the increased amount of data in later durations, the lapse rate is not significantly lower. This 
suggests that the lapse rate is reducing only marginally by duration in PLT after duration 13.  

For the higher premium jump groups, the exposure in later durations is not very different between the studies. 
In the 2021 study, there was not a significant increase in the available data by duration in PLT for higher premium 
jump groups. Though more business has been reaching PLT over time, the very high shock lapse at the end of the 
level term for higher premium jumps leaves a smaller amount of data in PLT.  

The lapse rate for duration group 13+ in the 2021 study is lower, at 16%, compared to 20% in the 2014 study. 
This suggests that lapse rates are continuing to reduce by duration in PLT after duration 13. Section 5.5.1 includes 
more details on the 2021 study lapse analysis by duration in PLT. 

Overall, both the pattern of T10 shock lapse by premium jump and the observed lapse rates by duration in PLT 
are consistent with the findings of the 2014 study.  

  



81 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Section 6: Deep Dive into Mortality Deterioration 

6.1 OVERVIEW 
Section 6 provides a deep dive into the mortality deterioration experienced in the post-level term period. 
Mortality deterioration in PLT was observed to vary by many factors.  

Similar to the approach used for shock lapse analysis described in section 5, statistical analysis techniques were 
used in mortality deterioration analysis to provide additional insights into the predictive value of each variable. 
Variable selection was used to identify the most important variables driving the initial mortality deterioration in 
PLT duration 1.  

Section 6.2 provides details of the variable selection process for initial mortality deterioration and sections 6.3 
and 6.4 investigate through traditional analysis the variables identified as most important for explaining mortality 
deterioration in PLT. The most important drivers of mortality deterioration identified are premium jump, billing 
type, attained age, and risk class, while analysis by face amount, premium mode, and gender also provide 
interesting insights. The analysis of mortality deterioration includes views focused on PLT duration 1, as well as 
mortality deterioration for all PLT durations with different levels of granularity available for each variable.  

Section 6.5 includes mortality deterioration analysis using an alternative baseline mortality benchmark. Section 
6.6 covers a comparison of the cause of death between level term and PLT and an investigation of the timing of 
PLT deaths relative to the grace period. The final section, 6.7, compares the mortality deterioration observed in 
this study to the prior study published in 2014. 

6.2 VARIABLE SELECTION 
Initial mortality deterioration was observed to vary by many factors. Through a process called variable selection, 
statistical analysis was conducted to identify the key drivers of variation. Analysis focused on the initial mortality 
deterioration in PLT duration 1. Term plan was considered as a variable with T10 and T15 included. T20 was 
excluded for this analysis because data were less credible. In addition, PLT structure was considered as a variable 
with both Jump to ART and Graded PLT structures included. Risk class was included as a variable, but the 
undifferentiated and substandard data were excluded for this analysis. 

The goal of the variable selection process was to determine a reduced number of appropriate explanatory 
variables to describe the mortality deterioration from the available list of variables. Similar to section 5.2 
regarding the shock lapse, the LASSO in a GLM framework was used to support the variable selection and study 
the profile of the coefficients. In the following, mortality deterioration was modeled in two steps. First, the A/E 
ratio in the level term period was estimated. The death count in the level term period was modeled with a Poisson 
distribution where the expected deaths according to the 15VBT were included as an offset. Second, mortality 
deterioration was modeled through a regularized Poisson regression. The death count in the post-level term 
period was assumed to be Poisson distributed where the estimated A/E ratio in the level term period times the 
expected deaths in the post-level term period was used as an offset. With this approach, the mortality 
deterioration is modeled as the A/E in the post-level term period divided by the A/E ratio in the level term period, 
as defined in section 3.5. More technical details can be found in appendix E. By selectively shrinking the 
coefficients to zero, the regularized Poisson regression in the second step allowed for a selection of variables.  
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Figure 6.2-1 displays the profile of the LASSO coefficients plotted against the L1 norm, the sum of the absolute 
values of the model parameters. As more variables entered the model, the L1 norm increased. 

Figure 6.2-1 
VARIABLE SELECTION ANALYSIS – PROFILE OF LASSO COEFFICIENTS 

  

The variables enter the model in order of their importance, from left to right. Each line represents the coefficient 
path of a variable, which is piecewise linear with respect to the L1 norm and only changes when a new feature 
enters the model. Coefficient paths below zero indicate variables likely to lead to lower lapses relative to the 
reference, while coefficient paths above zero represent variables likely to lead to higher lapses. Categorical 
variables have a reference level which corresponds to the categories of the variables where the largest exposure 
is observed:  

• Term plan: T10,  
• Risk class: residual NS,  
• Face amount: $100-249K,  
• Premium mode: monthly,  
• Billing type: automatic payment, and 
• Gender: male. 

 
Each of the other categories of a variable is represented by a coefficient path. Coefficient paths below zero 
indicate variables likely to lead to lower mortality deterioration relative to the reference, while coefficient paths 
above zero represent variables likely to lead to higher mortality deterioration. The final value of the coefficients 
at the end of the process correspond to the value of the parameters obtained in a classical Poisson regression 
having all predictors considered here included. Section 7 provides details on predictive modeling describing an 
approach to model the mortality deterioration using predicted shock lapse that will be covered in a separate 
report entitled U.S. Post-Level Term Lapse and Mortality Predictive Modeling.  

The variables premium jump, billing type and attained age appear very important as these variables enter the 
model first.  
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The blue line representing the premium jump enters near the start of the process, indicating premium jump is 
an important variable in predicting mortality deterioration. The blue line has a coefficient path above zero, which 
indicates that premium jump positively impacts the mortality deterioration. This aligns with the relationship of 
increasing mortality deterioration with increasing premium jump discussed in section 4.  

Face amount seems to be less important, even if face amount $0-99K enters near the start, since the other face 
amount bands enter towards the end of the process. This does not necessarily identify face amount as one of 
the most important variables but highlights that face amount $0-99K has a distinct behavior in terms of mortality 
deterioration. This distinct behavior is illustrated by its coefficient value compared to the magnitude of the other 
model coefficients. Face amount $0-99K has a coefficient path below zero, indicating that mortality deterioration 
is lower for this face amount group compared to the reference band and all the other bands. Mortality 
deterioration by face amount and, specifically, differences for face amount group $0-99K, is discussed in section 
6.4.1. 

Billing type: bill sent and billing type: automatic payment changed to bill sent, both positively affect the mortality 
deterioration relative to billing type: automatic payment. This suggests that, when the billing type is bill sent or 
when the billing type changes to bill sent for PLT, the mortality deterioration is likely to be higher than when the 
billing type is automatic payment. In addition, the category automatic payment changed to bill sent has a distinct 
behavior in terms of mortality deterioration compared to the other billing type categories as illustrated by its 
large coefficient value compared to the magnitude of the other model coefficients. See section 6.3.2 for further 
investigation of the impact of billing type on mortality deterioration. 

Premium jump and billing type seem correlated. The path of the blue line changes when billing type enters.  

Attained age has a steadily positive effect on the mortality deterioration. This pattern of increasing deterioration 
with increasing attained age is discussed further in section 6.3.3. 

Premium mode seems important, while entering the process later. Premium mode: quarterly along with annual, 
semi-annual (entering later) all positively impact the mortality deterioration relative to monthly premium 
payment mode (which is the reference). Policyholders paying premiums on a monthly premium mode are likely 
to have lower mortality deterioration than more frequent payment modes. See section 6.4.3 for further 
investigation of the impact of premium mode on mortality deterioration. 

The key explanatory variables for shock lapse identified in section 5.2 were premium jump, attained age, 
premium mode, and billing type. These four variables are also important in explaining initial mortality 
deterioration. Furthermore, the directions of the relationships are aligned, with variables identified as driving 
higher shock lapse also highlighted as leading to higher mortality deterioration. Due to this alignment, shock 
lapse can, in fact, be considered an explanatory variable when modeling mortality deterioration.  

Risk class categories enter at the middle and towards the end of the process. While entering the process later, 
risk class still adds value as an explanatory variable. 

PLT structure: Graded enters later in the process, indicating PLT structure is a less important variable for 
predicting initial mortality deterioration. Analysis in section 4.2.2 also showed that initial mortality deterioration 
is similar between the structures. The main difference between structures is in the pattern by duration in PLT.  

Term plan enters later in the process, indicating that differences between T15 and T10 are less significant after 
accounting for the other explanatory variables. 

Gender is the last variable to enter, suggesting it is less important for mortality deterioration modeling.   



84 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

6.3 KEY EXPLANATORY VARIABLES 
The variable selection analysis identified premium jump, billing type, and attained age as the most important 
variables that affect mortality deterioration. This section summarizes mortality deterioration results by each of 
these variables. Variable selection also identified premium mode, risk class and face amount among the 
explanatory variables for mortality deterioration. Due to the interesting insights identified through traditional 
analysis, risk class is also analyzed in this section as a key explanatory variable. 
 
As seen in section 4.2.4, there is a clear correlation between shock lapse and mortality deterioration. When there 
are higher lapse rates, the mortality outcomes are worse for those policyholders who remain. This suggests that 
higher lapse rates are correlated with higher anti-selection from policyholders who elect to keep their policy. 
Shock lapse is an explanatory variable. However, the relationship between shock lapse and mortality 
deterioration cannot be captured directly through traditional analysis. Insights can be gained indirectly by 
analyzing variables that impact both lapse and mortality, but it is difficult to differentiate between variation 
driven by differences in shock lapse and variation directly attributable to the specific variable. The direct 
relationship will be investigated in predictive modeling as discussed in section 7.  
 
All terms plans (T10, T15 and T20) are combined in all analyses in this section. Please note that, for Jump to ART, 
T20 is only available for the first three PLT durations and T15 is available through PLT duration 8. For Graded, 
data are only available for the first three PLT durations as Graded is newer to the market than Jump to ART.  

Throughout this analysis, mortality deterioration will indicate the deterioration percent using the 15VBT count 
basis. All figures showing the mortality deterioration in bar graphs include a band at the top of each bar indicating 
the 90% confidence interval. The calculation method is described in section 3.5.  

When using the RR table selection, the mortality deterioration patterns and levels were not materially impacted 
when compared to using the RR100 15VBT. As such, the final analysis used the base 15VBT (RR100) for all policies. 
For details on this analysis, please see appendix B. 
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6.3.1 PREMIUM JUMP 
Premium jump is a key explanatory factor for mortality deterioration. Figure 6.3.1-1 below shows the mortality 
deterioration by premium jump for the first PLT duration.  

Figure 6.3.1-1 

MORTALITY DETERIORATION BY INITIAL PREMIUM JUMP, PLT DURATION 1 

 

Note that the credibility is lower for this more granular analysis as shown by the claim counts presented on the 
graph. 

Similar to shock lapse, mortality deterioration increases as premium jump increases. Focusing on Jump to ART, 
there is a gradual increase in mortality deterioration for jumps of 1.01 to 5.00x but then a sharp increase for 
5.01-6.00x and a steeper increasing pattern across the higher premium jump groups. There is another large 
increase for the 14.01x+ group, which includes premium jumps as large as 30 times or greater.  
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While the increase in mortality deterioration by premium jump is seen in both the Jump to ART and Graded 
structures, it is slightly greater for Jump to ART than for Graded. This can be observed in table 6.3.1-1 below by 
focusing only on premium jumps up to 5.00x, which are common to both PLT structures. The mortality 
deterioration shown below compares the A/E for each premium jump to the level term period A/E. 

Table 6.3.1-1 

PREMIUM JUMP, PLT DURATION 1 
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The initial premium jump continues to have an impact on mortality deterioration after the first PLT duration. 
Figure 6.3.1-2 shows the mortality deterioration for PLT duration 2+. This view focuses on Jump to ART as there 
were not enough credible data for Graded. 

Figure 6.3.1-2 

MORTALITY DETERIORATION BY INITIAL PREMIUM JUMP, JUMP TO ART, PLT DURATION 2+ 

 

The increasing pattern is still visible, but the overall level is lower, confirming mortality deterioration is reduced 
in later years in PLT compared to PLT duration 1. The corresponding values from the figure above can be seen in 
table 6.3.1-2 below. 

Table 6.3.1-2 

PREMIUM JUMP, JUMP TO ART, PLT DURATION 2+ 
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6.3.2 BILLING TYPE 
The impact of billing type on mortality deterioration was also considered. Premiums are collected in two main 
ways: 

1. Sending a bill to the policyholder: bill sent 
2. Collecting premium directly from the policyholder account: automatic payment 

 
In the data submitted, there are some policies where the billing type at the end of the level term changed from 
automatic payment during the level term period to bill sent in the post-level term period. These are studied in 
the analysis for Jump to ART but not for Graded due to data constraints. Billing type information was provided 
for 94% of exposures in the post-level period.  

See figure 6.3.2-1 below for the mortality deterioration by billing type. 

Figure 6.3.2-1 
MORTALITY DETERIORATION BY BILLING TYPE AND PLT DURATION 1+ 

 

For Jump to ART, automatic payment changed to bill sent shows by far the highest mortality deterioration. The 
shock lapse analysis saw the highest level of lapses for this group as well. The data show those who chose to 
remain after they started receiving a bill were exhibiting more anti-selective behavior than those whose billing 
type remained the same. 

Jump to ART shows a higher level of deterioration when a policyholder receives a bill than for the automatic 
payment. This is consistent with the pattern of higher lapses for bill sent observed in section 5. However, the 
difference observed for Jump to ART is not large and there is no difference in mortality deterioration between 
billing types for Graded. The pattern could be impacted by the business mix of other variables.   
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Figure 6.3.2-2 shows the billing type mortality deterioration across PLT duration.  

Figure 6.3.2-2 

MORTALITY DETERIORATION BY BILLING TYPE AND PLT DURATION 

 

For Jump to ART, the deterioration for automatic payment changed to bill sent is much higher than the billing 
types that did not change for both PLT durations available. PLT duration 2 shows a lower level of mortality 
deterioration for this category, although there were only 16 claims. Automatic payment generally has lower 
mortality deterioration than bill sent across the PLT durations with some variability in the later durations where 
claim counts are lower. 

The Graded business shows a varying pattern by PLT duration for bill sent and automatic payment. It is noted 
that claim count is low for PLT durations 2 and 3 for the Graded business, which may contribute to some of the 
variation in pattern. 
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6.3.3 ATTAINED AGE 
The attained age in this analysis reflects the age of the policyholder in the given duration. For mortality 
deterioration, this is the age of the policyholder in the first duration of the post-level period. Since multiple level 
term period products are combined in this analysis, attained age provides a more comparable age measure in 
PLT than issue age. Figure 6.3.3-1 below shows the mortality deterioration by attained age for PLT duration 1. In 
this figure, attained ages 18 to 49 are not shown for Graded as there was very little PLT experience. 

Figure 6.3.3-1 

MORTALITY DETERIORATION BY ATTAINED AGE AND PLT DURATION 1 

 

The mortality deterioration shows an increasing pattern of deterioration as attained age increases. This is seen 
in both Jump to ART and Graded, although the pattern is less pronounced for the Graded structure. This pattern 
aligns with the shock lapse analysis and the lower initial premium jumps for Graded compared to Jump to ART. 
This indicates that older policyholders who retain their policies into the post-level period tend to have worse 
mortality outcomes than younger policyholders. 
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Table 6.3.3-1 below displays the exposure, death count, A/E, and mortality deterioration for each age group for 
the two PLT structures during the level period (<1) and PLT (1).  

Table 6.3.3-1 

ATTAINED AGE, PLT DURATION <1 VS PLT DURATION 1 

 

The level period A/Es are similar for both Jump to ART and Graded when looking at the same attained age group. 
Therefore, the observed differences in mortality deterioration between the structures are driven by the post-
level mortality.  

The A/Es for attained ages 70+ are higher than the A/Es for all three of the younger age groups for both 
structures. This indicates there was already higher mortality being observed in the oldest ages before the end of 
the level period. This difference is then exacerbated in the post-level period. 
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Figure 6.3.3-2 below displays the mortality deterioration by attained age and PLT duration.  

Figure 6.3.3-2 

MORTALITY DETERIORATION BY ATTAINED AGE AND PLT DURATION 

 

The pattern of higher attained ages having higher mortality deterioration holds for both Jump to ART and Graded 
for the first several PLT durations. As the durations increase, this distinction becomes less prominent for some 
of the older age groups (50-59, 60-69, 70+). Age group 18-49 in Jump to ART continues to show much less 
deterioration, potentially wearing off completely by PLT duration 6. However, there is also a decreasing number 
of claims as the PLT duration increases, causing the mortality deterioration to become more volatile.  

The three older age groups in Jump to ART see a much steeper reduction in mortality deterioration across the 
initial PLT durations than Graded. This drop is most noticeable in ages 70+. The long-term pattern continues to 
show decreasing mortality by duration with some volatility by age as claim counts are reduced in later durations.  
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6.3.4 RISK CLASS 
There were several risk class structures provided by the various contributing companies. To analyze the results 
on a consistent basis, the classes were grouped as follows: 

• Super-Preferred NS: N1/3, N1/4, N1/5 
• Preferred NS: N1/2, N2/3, N2/4, N2/5, N3/5 
• Residual NS: N3/4, N4/5, N2/2, N3/3, N4/4, N5/5 
• Substandard NS: All nonsmoker substandard business regardless of preferred risk class structure 
• Preferred SM: S1/2, S1/3, S2/3 
• Residual SM: S2/2, S3/3 
• Substandard SM: All nonsmoker substandard business regardless of preferred risk class structure 
• Undifferentiated NS/SM: N1/1, S1/1 

 
The undifferentiated risk class had a larger proportion of the substandard business than the residual classes. For 
this reason, the undifferentiated and substandard policies were excluded for all preferred class analysis.  

Figure 6.3.4-1 shows the mortality deterioration by risk class with the exclusions mentioned above.  

Figure 6.3.4-1 

MORTALITY DETERIORATION BY RISK CLASS AND PLT DURATION 1 
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The pattern by risk class is different between the two PLT structures. For Jump to ART, super-preferred NS shows 
the highest level of deterioration and residual NS the lowest. This pattern can also be seen in the smoker classes. 
Interestingly, the opposite pattern is observed with Graded with residual NS showing the highest mortality 
deterioration and super-preferred NS the lowest. The smoker classes were combined for the Graded structure 
due to credibility concerns.  

The different mortality deterioration patterns between the Jump to ART and Graded can be explained by the 
differences in the factors by which premiums vary in PLT. PLT premiums for Jump to ART generally only 
differentiate between nonsmokers and smokers, which results in larger premium jumps for the super-preferred 
risk class. PLT premiums for Graded generally vary by risk class even if they ultimately grade to 
nonsmoker/smoker premiums after a specified period. This results in lower initial premium jumps for the 
preferred classes for Graded, which could explain the lower mortality deterioration. In section 5.4.2, the shock 
lapse pattern by risk class is also different between the two PLT structures and the pattern of mortality 
deterioration is consistent with the shock lapse pattern.  

It is noted that the smoker classes see less deterioration than the nonsmoker classes. For Jump to ART, the 
preferred SM class is in between the super-preferred and preferred NS classes, while the residual SM class is 
below the residual NS class. For Graded, the combined SM class is below all three NS classes. In section 5.4.2, a 
lower shock lapse is observed for smoker classes for the Graded structure and, with further investigation, this is 
attributed to lower premium jumps for smokers, which could also explain the lower mortality deterioration 
observed.  

Table 6.3.4-1 below displays the results by risk class in a tabular form. 

Table 6.3.4-1 

RISK CLASS, PLT DURATION <1 VS PLT DURATION 1 
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Mortality deterioration by risk class and PLT duration was also analyzed (see figure 6.3.4-2 below). 

Figure 6.3.4-2 

MORTALITY DETERIORATION BY RISK CLASS AND PLT DURATION  

 

For Graded, analysis was focused on comparing nonsmoker to smoker due to a lack of credibility when splitting 
by risk class. For all three PLT durations, nonsmoker business showed higher levels of mortality deterioration, 
though smoker business had fewer claims as the PLT durations progressed.  

For Jump to ART, the preferred risk classes were compared with a combined smoker class grouping. Where 
available, the super-preferred mortality deterioration is consistently higher across the PLT durations than that of 
all the other classes. The other three classes (preferred NS, residual NS, all SM) are more similar across the PLT 
durations.  

The pattern by PLT duration shows a fairly constant level of deterioration for the Graded business. For Jump to 
ART, a decreasing pattern was observed for all risk classes with some volatility across individual PLT durations. 
The preferred NS, residual NS, and all SM classes show deterioration levels below 200% for PLT durations 3+.  

  



96 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Substandard Analysis 

Analysis was performed on substandard risks for all risk classes, including the undifferentiated class. The 
definition of substandard includes policies with table ratings and policies with flat extras. However, it is 
dominated by policies with table ratings. Figure 6.3.4-3 below displays the mortality deterioration for 
substandard risks versus standard risks.  

Figure 6.3.4-3 

MORTALITY DETERIORATION BY SUBSTANDARD AND PLT DURATION 1 

 

For Jump to ART higher mortality deterioration is observed for substandard risks than for standard risks. For 
Graded, the substandard data only have 38 claims and, as shown by the overlapping confidence intervals for 
standard and substandard, a significant difference cannot be observed.  
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The numbers behind the previous figure can be seen in table 6.3.4-2 below.  

Table 6.3.4-2 

SUBSTANDARD, PLT DURATION <1 VS PLT DURATION 1 

 

The A/Es are higher for substandard in level term as well as in PLT. For Jump to ART, higher deterioration is 
observed for substandard even when allowing for the higher level term A/E. A higher shock lapse was observed 
for substandard business as shown in figure 5.4.2-3 and the higher mortality deterioration shown here is 
consistent with this message. 
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6.4 OTHER EXPLANATORY VARIABLES 
While most of the variation in mortality deterioration can be explained by premium jump, billing type, attained 
age and risk class, other factors were also considered. The factors analyzed in this section include face amount, 
premium mode and gender. 

6.4.1 FACE AMOUNT 
Figure 6.4.1-1 displays the deterioration by face amount for PLT duration 1. 

Figure 6.4.1-1 

MORTALITY DETERIORATION BY FACE AMOUNT AND PLT DURATION 1 

  

For both Jump to ART and Graded, the mortality deterioration increases as face amount increases.  
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The exposure, death count, A/E, and mortality deterioration for each face amount group for the level period 
group (<1) and the first duration in the post-level period (1) are displayed in table 6.4.1-1. 

Table 6.4.1-1 

FACE AMOUNT, PLT DURATION <1 VS PLT DURATION 1 

 

The A/Es for the level term period are very similar across PLT structure when comparing the same face amount 
groups. These A/Es are highest for $0-99K and decrease as face amount increases. Interestingly, in the first post-
level duration, the A/Es for $0-99K are higher than the A/Es for $100-249K for both structures and higher than 
$250-499K for Jump to ART. However, the deterioration is still lower for $0-99K than for the other face amount 
groups since level term A/E for $0-99K is higher. 

Face amount groups $500-999K and $1M+ were grouped for the remaining views for credibility purposes. 

The impact of face amount was also analyzed in the presence of other variables, including premium jump and 
attained age. For all face amount groups an increase in mortality deterioration is observed as premium jump 
increases. The greater the premium jump the larger the difference among face amount groups. 
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The impact of attained age and face amount was also analyzed jointly. Figure 6.4.1-2 below contains the mortality 
deterioration for PLT duration 1 for these factors. 

Figure 6.4.1-2 

MORTALITY DETERIORATION BY FACE AMOUNT, ATTAINED AGE AND PLT DURATION 1 

  

The mortality deterioration levels increase as attained age and face amount increase for both structures. Figure 
6.4.1-2 captures the interaction of these two variables and shows a very interesting pattern across age bands for 
Jump to ART. As the attained age increases, the mortality deterioration is increased for all face amount groups, 
but variation by face amount can be observed within each age band. For Graded, a similar pattern can be 
observed, although the data are more limited when splitting by multiple factors.  
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The mortality deterioration by PLT duration was also studied by face amount (figure 6.4.1-3 below).  

Figure 6.4.1-3 

MORTALITY DETERIORATION BY FACE AMOUNT AND PLT DURATION 

 

The Jump to ART business sees a decreasing trend by PLT duration for all face amount bands for the first few PLT 
durations with some leveling off at later durations, although there is still some level of volatility. The highest face 
amount band maintains the highest level of mortality deterioration across PLT durations.  

For Graded, the level of mortality deterioration is highest for the largest face amounts and lowest for the lowest 
face amounts across PLT durations.  
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6.4.2 PREMIUM MODE 
Premium mode information was provided in 96% of exposures in the level period, 95% of exposures in PLT 
duration 1, and 92% of exposures in PLT duration 2+. Most study participants confirmed in the survey (see section 
8 for survey results) and in the data submitted that they do not change premium mode at the end of the level 
term. Analysis was focused on premium modes annual, semi-annual, quarterly, and monthly, for which most 
data were available. An insufficient amount of data was available for policies that changed premium mode 
between level term and post-level term periods, and these were excluded from the analysis. Figure 6.4.2-1 shows 
the mortality deterioration by premium mode for the first duration in PLT.  

Figure 6.4.2-1 

MORTALITY DETERIORATION BY PREMIUM MODE AND PLT DURATION 1 

 

For both Jump to ART and Graded, there is a decreasing deterioration pattern as the length of time between 
premium payments decreases. The exception to this is the semi-annual mode, which is slightly higher than 
annual. However, for both PLT structures, there are fewer claims in this mode than the other modes. As such, 
the 90% confidence intervals are much broader and overlap with the annual mode confidence intervals. 
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Figure 6.4.2-2 

MORTALITY DETERIORATION BY PREMIUM MODE AND PLT DURATION 

 

Across the PLT durations, Jump to ART is showing a fairly consistent pattern of higher deterioration in modes 
with less frequent premium payments (i.e., annual is the highest with monthly the lowest). Graded shows a 
similar pattern but with fewer claims in each group. 

For Jump to ART, the mortality deterioration pattern decreases for all modes as PLT duration increases, with the 
monthly mode having the lowest mortality deterioration across all PLT durations.  
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6.4.3 GENDER 
The impact of gender on mortality deterioration was also considered. Figure 6.4.3-1 below displays the results 
of this analysis for PLT duration 1. 

Figure 6.4.3-1 

MORTALITY DETERIORATION BY GENDER AND PLT DURATION 1 

 

For both Jump to ART and Graded, the males experienced more mortality deterioration than the females. Both 
genders had higher levels of deterioration in Jump to ART than in Graded.  
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Figure 6.4.3-2 shows the mortality deterioration by gender across premium jumps for all PLT durations. 

Figure 6.4.3-2 

MORTALITY DETERIORATION BY GENDER, PREMIUM JUMP AND PLT DURATION 1+ 

 

Mortality deterioration is similar for male and female policyholders for both PLT structures. Female shows higher 
mortality deterioration for Jump to ART at premium jumps 1.01-3.00x but then reverses to lower deterioration 
in 3.01-5.00x, while the opposite pattern is observed in the Graded business. For Jump to ART, the relationship 
then continues with males having higher deterioration for the higher premium jumps but claim counts are lower, 
making results less credible.  
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6.4.4 CONVERSION OPTION AVAILABLE 
The analysis performed in this section considers the impact on mortality from policies that had an option to 
convert at some point during the life of the policy but did not elect to convert. Policies that did convert are not 
considered in this study. Conversion option availability information was provided in 88% of exposures in PLT 
duration 1. 

Figure 6.4.4-1 below displays the mortality deterioration for the policies that currently have the option to convert 
(Currently Allowed) compared to those that had previously had the option but no longer have it (No Longer 
Allowed). 

Figure 6.4.4-1 

MORTALITY DETERIORATION BY CONVERSION OPTION AVAILABLE AND PLT DURATION 1 

 

For both Jump to ART and Graded, those policyholders who still had the option to convert showed lower 
mortality deterioration than those who no longer had the option. This seems to indicate that having more options 
available to the policyholder decreases the anti-selective impacts with lower levels of deterioration observed in 
PLT. Note, if some of the reduction in mortality deterioration in the “Currently Allowed” category is due to 
policyholders converting, anti-selective behavior may lead to deterioration in the converted pool. This report 
only considers the impact of those who remained in the term pool. 
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Table 6.4.4-1 below displays the exposure, death count, A/E, and mortality deterioration for the two conversion 
option categories by comparing the level period group (<1) to the first duration in the post-level period (1).  

Table 6.4.4-1 

CONVERSION OPTION AVAILABLE, PLT DURATION <1 VS PLT DURATION 1 

 

The level period A/E was higher for the policyholders who no longer had the option to convert than the A/E for 
those who were still allowed to convert. This indicates there was already worse mortality outcomes before the 
policies entered the post-level period. However, this difference is exacerbated in PLT. 

The mortality deterioration by premium jump for the conversion options continues to support what was 
observed in figure 6.4.4-1. 
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6.4.5 OTHER VARIABLES 
Issue Year 

The mortality deterioration by issue year was reviewed to determine if there was any significant differences 
across time. These results can be seen in figure 6.4.5-1. To ensure a consistent cohort comparison, this analysis 
focused on T10 only. 

Figure 6.4.5-1 

MORTALITY DETERIORATION BY ISSUE YEAR AND PLT DURATION 1, T10 ONLY 

 

The Jump to ART business showed no difference in the mortality deterioration across issue years. Graded showed 
lower levels of deterioration for issue years 2000-2004 than for 2005-2009. However, the claim count is relatively 
low so it is difficult to make conclusions. 
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Calendar Year 

The mortality deterioration by calendar year was reviewed to determine if there was any significant differences 
over time. These results can be seen in figure 6.4.5-2. To ensure a consistent cohort comparison, this analysis 
focused on T10 only. 

Figure 6.4.5-2 

MORTALITY DETERIORATION BY CALENDAR YEAR AND PLT DURATION 1, T10 ONLY 

 

Jump to ART showed no major difference in the mortality deterioration across calendar years other than in the 
2003-2006 group, but there were only 57 claims in this period. There is some variation across the more recent 
calendar years when individual years are shown. However, there is no trend observed and the number of claims 
is relatively low. 

The mortality deterioration levels vary much more for the Graded structure than Jump to ART, most likely due 
to very low claim counts. No conclusions can be drawn on any changes in the level of deterioration over time. 

Variation over time will be further investigated in section 7 on predictive modeling. 
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Other Characteristics Not Studied 

There were other variables that were included in the data submissions that were analyzed, but not discussed, in 
this report. Below is a list of these variables and the reason they were not discussed: 

• Distribution Channel: Data were provided by 16 of the 25 study participants and distribution channel 
was available for 70% of exposure data in PLT. However, no clear pattern could be identified as data for 
each distribution channel were dominated by the experience of one or two study participants. It was 
difficult to differentiate variation by distribution channel from company variation and no learnings were 
available as a result.  

• Commission Pattern: Data were provided by 15 study participants and commission pattern was available 
for 53% of exposure data in PLT. Unfortunately, similar to distribution channel, no clear pattern could 
be identified. 

• Simplified Issue: There were too few PLT claims to analyze. 
• Return of Premium: No claims were available in the post-level period for policies with an ROP option. 

6.5 ALTERNATIVE APPROACH 
An alternative approach to calculating the mortality deterioration was also investigated. When using the 
standard approach (the method used elsewhere in this report), the later PLT durations are being compared to 
level term A/Es that had claims occurring up to 15 durations prior to the current duration (e.g., duration 20 of 
T10 is being compared to level term durations 6-10). This alternative approach seeks to remove this discrepancy 
by comparing policies in the same duration but that are still in the level period. 

The mortality deterioration for this approach was calculated as the T10 actual-to-expected ratio (A/E) for a 
particular duration in the post-level period divided by the combined T20 and T30 A/E ratio for the same duration. 
Below is a formulaic representation of this alternative method:  

𝑀𝑀𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑟𝑟𝐸𝐸𝑀𝑀 𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸𝐸𝐸𝑡𝑡𝐸𝐸𝑟𝑟𝐸𝐸𝑟𝑟 (𝑉𝑉10,𝐷𝐷𝐸𝐸𝐸𝐸 11) =
𝐴𝐴
𝐸𝐸 15𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸(𝑉𝑉10,𝐷𝐷𝐸𝐸𝐸𝐸 11)

𝐴𝐴
𝐸𝐸 15𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸(𝑉𝑉20 & 𝑉𝑉30,𝐷𝐷𝐸𝐸𝐸𝐸 11)

 

The calculation method for the standard approach is detailed in section 3.5.  
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Figure 6.5-1 compares the mortality deterioration pattern for these two approaches by duration. Due to the lack 
of later duration data in the Graded structure, this analysis focuses on Jump to ART. 

Figure 6.5-1 

COMPARISON OF THE TWO APPROACHES BY DURATION, T10 AND JUMP TO ART ONLY 

 

The mortality deterioration is generally higher for the alternative approach than the standard approach. This is 
particularly apparent in duration 11 and durations 17-20. It is important to note that the ratio for duration 10 in 
the alternative approach is greater than 100%, indicating that the T10 A/E is higher than the T20 and T30 A/E 
even in the level period. This difference will lead to somewhat higher deterioration under the alternative 
approach as using T20 and T30 mortality data sets a lower baseline A/E.  
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While the standard approach shows a slight decreasing pattern over durations 13-20, the alternative approach 
shows a slight increase, particularly in durations 17-20. This higher deterioration in durations 17-20 indicates the 
level A/E base for T20 and T30 in those durations is lower than the T10 duration 6-10 A/E used in the standard 
approach. This also indicates there was a decrease in the T20 and T30 A/E for the later durations. This can be 
observed in table 6.5-1 below.  

Table 6.5-1 

COMPARISON OF THE TWO APPROACHES BY DURATION, T10, JUMP TO ART ONLY 

 

Note that duration 10 for the alternative approach does not show mortality deterioration for T10 as it is not yet 
in the post-level period. It does provide a comparison between the observed mortality in duration 10 of the level 
period for T20 and T30 and the observed mortality in duration 10 of the level period for T10. The standard 
approach displays durations 6-10 combined to represent the level period mortality used as the baseline for the 
mortality deterioration for this approach. The T20 and T30 A/Es were mostly stable for durations 10-14. They 
began to decrease after this and stabilized for durations 18-20 at a level 10 percentage points lower than the 
early duration levels. These later durations continued to have more than 200 claims in each duration, which 
means the duration 18-20 A/Es are based on credible data.  
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A comparison using the two premium jump groups was also reviewed for durations 11-15 (see figure 6.5-2 
below). Durations 16-20 had very few claims in the higher premium jump group and were not studied. Further 
analysis of the mortality deterioration patterns by duration is investigated through predictive modeling.  

Figure 6.5-2 

COMPARISON OF THE TWO APPROACHES BY DURATION AND PREMIUM JUMP, T10, JUMP TO ART 

 

The differences in the level of mortality deterioration between the two approaches are more pronounced in the 
higher premium jumps group than in the lower jumps group. However, the deterioration in the lower jumps 
group was still higher in the alternative approach than in the standard approach. The pattern between the lower 
and higher jumps groups was the same for both the alternative and standard approaches. This indicates that 
premium jump does not play a major role in the differences between these two approaches. 

Both approaches have their merits. Using the alternative approach provides higher levels of mortality 
deterioration, particularly in the later durations, but provides a comparison to policyholders in the same 
duration. Using the standard approach provides a constant basis for comparison that is missing when using the 
alternative approach but may understate the deterioration at the later durations relative to mortality at a similar 
duration for longer term plans. This highlights the importance of applying a consistent approach in analysis and 
assumption application as deterioration is impacted by the choice of baseline. 
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6.6 ANALYSIS OF DEATHS 
An analysis was performed on the distribution and timing of deaths across several factors.  

Each of the figures in this section show the results by PLT duration split into the level period (<1), the first duration 
in PLT (1), and the remaining durations in PLT (2+). The colors on each figure are an indication of the number of 
claims, with the lightest color (teal) having 0-25 claims and the darkest color (navy blue) having 100+ claims. The 
numbers on the figures may not always add up to exactly 100% due to the rounding applied.  

6.6.1 CAUSE OF DEATH 
Study participants were requested to submit cause of death information. Several options for cause of death 
codes were permitted in the data submission and then, during data cleaning, were mapped to a common cause 
of death code (ICD-10). After data validation, cause of death was available for 64% of deaths in the level period, 
56% of the deaths in PLT duration 1, and 51% of deaths in PLT durations 2+. 

Throughout this section, the two PLT structures (Jump to ART and Graded) and the three term plans (T10, T15, 
and T20) will be combined. Analysis did not show any major differences by these factors.  

The distribution by cause of death was reviewed for variables discussed previously in this report and results are 
displayed for the most informative views. 

Figure 6.6.1-1 displays the distribution of deaths by PLT duration. 

Figure 6.6.1-1 

CAUSE OF DEATH BY PLT DURATION 

 

The proportion of cancer deaths increased from 43% in the level period to 46% in PLT duration 1. This suggests 
some anti-selective behavior at the end of the level period as deaths increased for cancer, a condition that 
policyholders are likely aware of as they make the decision to continue their policy past the level period. PLT 
duration 2+ still sees a slight increase in the proportion of cancer deaths compared to the level period. However, 
it decreased from PLT duration 1 to PLT duration 2+.  
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Premium jump was shown to be a major driver of both shock lapse and mortality deterioration. It was, therefore, 
of interest to see how cause of death interacted with premium jump. To provide enough claims to review this, 
the premium jumps were combined into two groups, lower jumps with less than five times premium increases 
and higher jumps with five times or greater premium increases. The cause of death distribution for this variable 
can be seen in figure 6.6.1-2 below. 

Figure 6.6.1-2 

CAUSE OF DEATH BY PLT DURATION AND PREMIUM JUMP  

 

The lower premium jumps (<=5.00x) saw a clear increase in cancer deaths from the level period to the first 
duration in PLT. This reverted to the original level in PLT durations 2+. This premium jump group also saw a 
decrease in PLT duration 1 in deaths from cardiovascular and external causes.  

The higher premium jumps (5.00x+) did not show any increase in the proportion of deaths due to cancer in PLT 
duration 1. However, it did show an increase in PLT durations 2+.  
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The next variable considered with regards to distribution of deaths by cause of death was risk class. Due to a lack 
of data, the super-preferred NS and preferred NS classes were grouped together. Consistent with the analysis in 
section 6.3.3, the undifferentiated risk class and substandard risks have been excluded for figure 6.6.1-3. 

Figure 6.6.1-3 

CAUSE OF DEATH BY PLT DURATION AND PREFERRED RISK CLASS 

 

The first item to consider when reviewing the distribution of cause of death across different risk classes is how 
this distribution differs by risk class in the level period. The underwriting process is effective at identifying 
individuals who may have an increased risk of heart disease. As such, the super-preferred NS and preferred NS 
risk classes should see fewer cardiovascular deaths as a percentage of all deaths and an increase in causes that 
cannot be easily underwritten (cancer and external deaths). Indeed, this can be seen in the level period when 
comparing the distributions of the preferred NS classes with the residual NS class, with the preferred classes 
having a higher percentage of cancer and external deaths than residual, and a lower percentage of cardiovascular 
deaths than observed in the residual class. Unsurprisingly, the smoker classes saw a larger proportion of 
respiratory deaths than was observed in the nonsmoker classes.  

When comparing the results for the level period with the first duration in the post-level period, the preferred NS 
classes saw a larger increase in cancer-related deaths than was observed in the residual class. This seems to 
indicate more anti-selective behavior from the preferred risk classes than from the residual class.  

The smoker class also saw a larger increase in the percentage of deaths from cancer in PLT duration 1, which 
indicates there is also some anti-selective behavior by smokers in PLT. 
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Finally, the availability of conversion option and cause of death distribution is shown in figure 6.6.1-4 below. 

Figure 6.6.1-4 

CAUSE OF DEATH BY PLT DURATION AND CONVERSION OPTION 

 

Policies that no longer had a conversion option available displayed significantly more anti-selective behavior than 
those that still had the option to convert.  

From this analysis, it is clear that the decision of whether to keep a policy into the post-level period is influenced 
by the health of the individual. Factors that lead to more lapses see higher mortality deterioration and, of those 
deaths, an increase in cancer deaths is frequently observed. 

6.6.2 TIMING OF DEATH 
For terminations submitted as deaths, the premium paid to date was requested in addition to the termination 
date. These two dates were then compared. If the date of death was after the premium paid to date, then death 
occurred in the grace period (“Death in Grace Period”). Otherwise, death occurred while inforce (“Death while 
Inforce”). The timing of death was available for 77% of deaths in the level period, 69% of the deaths in PLT 
duration 1, and 61% of deaths in PLT durations 2+. Figure 6.6.2-1 shows the distribution of these deaths by the 
timing of death.  

Figure 6.6.2-1 

TIMING OF DEATH BY PLT DURATION 
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An increase in the percentage of deaths in the grace period is observed in PLT duration 1 (6% of deaths) compared 
to that in the level period (3% of deaths). PLT durations 2+ continue to see a slightly higher proportion of deaths 
in the grace period (4%) than in the level period. While this increase in grace period deaths in the post-level term 
period is interesting, it should be noted that this still represents less than 100 deaths in each of the PLT duration 
groups (74 deaths out of 1,311 total deaths for PLT duration 1 and 90 deaths out of 2,097 total deaths in PLT 
durations 2+). Additionally, the level period still saw many more deaths in the grace period (1,131 deaths out of 
34,788 total deaths) than occurred in PLT.  

Due to this lack of claims, no other meaningful observations could be made from studying other variables. 

6.7 COMPARISON TO 2014 U.S. PLT STUDY 
The previous SOA industry study on U.S. Post-Level Term was completed in 2014. The study focused on the Jump 
to ART structure and included predominantly T10 experience. A comparison of the latest 2021 study results to 
the previous study was carried out. Figure 6.7-1 shows the mortality deterioration for duration 11 compared to 
durations 6-10 of T10 with a Jump to ART structure.  

Figure 6.7-1 

MORTALITY DETERIORATION IN DURATION 11 BY INITIAL PREMIUM JUMP GROUP AND SOA STUDY  

 
 

Mortality deterioration in the 2021 study follows a similar pattern to the 2014 study but with some variation in 
mortality ratios by premium jump. As discussed in the shock lapse comparison in section 5.8, the difference in 
premium jump definition between the two studies may explain some of the difference in level of deterioration. 
In the 2021 study, the initial premium jump is defined as the ratio of the first PLT premium to the level term 
period premium. The 2014 SOA PLT study included initial premium jump calculated as the ratio of the per 
thousand premium rate in the first duration in PLT to the per thousand premium rate in the level term. This 
method did not include the policy fee. This may explain the slightly higher deterioration observed for the 2021 
study for a given premium jump over the lower premium jump range, where policy fee is more impactful.  
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Overall, the pattern of increasing mortality deterioration with increasing premium jump is aligned between the 
studies and the levels of deterioration observed are quite similar. At the higher premium jumps, the differences 
between the studies may be due to a difference in premium jump mix within each group. 

The pattern of mortality deterioration by duration in PLT was also compared to the 2014 study. In the 2014 study, 
duration 13+ data were combined. A similar grouping is used for the 2021 study for the comparison. Analysis by 
duration was split into broad premium jump groupings. 

Figure 6.7-2 

MORTALITY DETERIORATION BY DURATION AND PREMIUM JUMP  
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The pattern of mortality deterioration by duration is aligned between the studies, where the highest mortality 
deterioration was observed in the first duration in PLT and mortality decreases in each duration thereafter. For 
the higher premium jump group, the pattern by duration is steeper than for the lower premium jump group in 
both studies, showing a more pronounced wear-off by duration after very high initial deterioration. Differences 
in the level of deterioration between the studies are attributed to business mix differences and, in particular, 
differences in premium jump mix between the studies within each of the two broad premium jump groups. For 
the lower premium jump group, the 2021 study includes more data in duration group 13+. The latest study 
provides more data in later PLT durations as more data are available over time. Note this is observed for the 
lower premium jump group only. The higher premium jump group still has limited data in later durations due to 
very high shock lapses at the end of the level term, leading to less business remaining in PLT.  

Overall, both the initial mortality deterioration pattern by premium jump and the wear-off pattern by duration 
are similar between the two studies.  

  



121 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Section 7: Predictive Modeling 
In addition to the traditional lapse and mortality deterioration analysis shown in this report, predictive modeling 
was used to provide further insights into policyholder behavior. The process involves modeling the lapse and 
mortality experience and deriving predictions based on relevant drivers. Statistical analysis aims at summarizing 
the relationship among the variables. It can be univariate as well as multivariate, and study interactions among 
variables. Statistical analysis techniques were discussed in sections 5.2 and 6.2 as part of variable selection for 
shock lapse and initial mortality deterioration analysis. Predictive modeling aims at making predictions or 
studying the relationships among the drivers while controlling the effect of other variables.  

The policyholders who decide to remain after having a premium increase at the end of the level term tend to 
have higher mortality, substantially modifying the portfolio risk profile. The traditional analysis highlighted a 
relationship among the magnitude of the premium increase, the shock lapse and the mortality of the 
policyholders who did not lapse. Predictive modeling can be applied to build statistical models for lapse and 
mortality based on the study data to capture this relationship and provide further insights.  

A full report entitled U.S. Post-Level Term Lapse and Mortality Predictive Modeling will be published separately. 
This section provides a preview of the predictive modeling analysis and discusses the additional insights that can 
be gained.  

7.1 LAPSE MODELING 
Predictive modeling of shock lapse provides the potential to capture additional features that impact lapse at the 
end of the level term in addition to the premium jump ratio. Significant variation by factors including attained 
age, term plan, risk class, face amount, premium payment mode and billing type can be investigated. The use of 
a predictive model offers the capability to model these factors and capture the interactions among the various 
drivers of shock lapse.  

For premium increases below 3.50x, the slope of the predicted shock lapse rate is steeper than for premium 
increases above 3.50x. There are less variations at the largest premium jumps (premium increases 14.00x and 
higher) where shock lapses are very high irrespective of other factors. The shock lapse modeling allows for better 
understanding of how behavior differs over different premium increase ranges. 

Predictive modeling also provides insight into the relationship among variables. For example, there is an 
increasing pattern of shock lapse by attained age. This was observed at an overall level, as well as within premium 
jump groupings through the analysis in section 5.3. The predictive modeling estimates the shock lapse variations 
by attained age and other factors such as risk class, level term, gender, billing type, face amount band and 
premium payment mode. The differences within each factor disappear at advanced ages. Modeling the 
relationship between attained age and other variables helps to capture this relationship more accurately than a 
one-way analysis allows by controlling the effect of the other variables. 

Lapse in PLT can also be captured in a predictive model. The lapse rates decrease across the durations in the PLT 
period. The slope of the predicted lapse as a function of the initial premium increase becomes less steep for later 
durations in the PLT period. The pattern differs between Jump to ART and Graded PLT structures due to 
differences in premium increases in subsequent durations in PLT. This can be captured by carrying out separate 
modeling exercises for each PLT structure. Premium increase in subsequent durations in PLT can be considered 
as an additional variable for lapse modeling in PLT. The same advantages of predictive modeling apply where 
multiple variable effects can be captured simultaneously while appropriately allowing for interactions. 
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7.2 MORTALITY DETERIORATION MODELING 
Mortality modeling can be designed to directly capture the relationship with shock lapse by including predicted 
shock lapse as a variable in the mortality modeling. This approach provides a more comprehensive understanding 
of the relationships among premium increase, shock lapse and mortality. Predicting by shock lapse rather than 
premium increase improves the parsimony of the modeling by capturing with a single variable the variation by 
all factors included in the shock lapse model.  

In traditional analysis, the relationship between shock lapse and mortality deterioration cannot be captured 
directly. Insights can be gained indirectly by analyzing variables that impact both lapse and mortality. However, 
it is difficult to differentiate between variation driven by differences in shock lapse and variation directly 
attributable to the specific drivers. In predictive modeling for mortality deterioration, when shock lapse is 
included as an explanatory variable, additional factors can be considered through a further modeling exercise. 
This methodology provides insights regarding the additional factors needed to model mortality deterioration in 
PLT, after accounting for the key relationship with shock lapse. While the shock lapse summarizes most of the 
variation in mortality deterioration, additional variables are identified.  

7.3 ADDITIONAL INSIGHTS 
In addition to factors captured in the lapse and mortality modeling, the predictive modeling allows for further 
investigation into residual variation by other factors after fitting the models. This approach allows for analysis of 
variation by factors such as study year. Variation over time can be investigated by comparing actual PLT results 
for each study year to model predicted results based on the characteristics of the policies in that year. The use 
of predictive models helps to isolate residual variation by year to ensure a more consistent comparison. Similarly, 
data not used in fitting the model can be analyzed to identify if the model is a good predictor for this business. 
For example, where substandard business is not included in the modeling, the actual results for substandard 
business can be compared to the model predicted results to provide insights into the lapse and mortality 
experience for substandard business relative to policies issued at standard rates. Another interesting example is 
T20 actual lapse and mortality experience compared to model predictions based on T10 and T15 data only. In 
this way, predictive modeling provides insights into lapse and mortality experience for T20 relative to the other 
term plans, accounting for variation by other factors to ensure a consistent comparison. 

7.4 MODELING APPROACH 
The 2021 study includes T10, T15 and T20 experience. Due to limited experience data in PLT, the T20 data do not 
allow for a granular analysis of the relevant drivers of PLT experience and will be excluded from the predictive 
modeling. See section 3.7 for more details regarding the differences in scope between the traditional analysis 
and the statistical analysis. Jump to ART and Graded PLT structures will be modeled separately to investigate 
how the factors impacting policyholder behavior differ between these two premium structures. Three specific 
modeling exercises will be considered as follows: 

1. Shock Lapse 
2. Lapse in PLT 
3. Mortality Deterioration 

A logistic regression will be used to model the shock lapse experience. Factors including premium jump ratio, 
attained age, premium payment mode, billing type, risk class, term plan, face amount band, and gender will be 
considered in modeling the shock lapse. The lapse rates by duration in PLT will be modeled considering similar 
factors to the shock lapse model with consideration also given to subsequent duration premium increases.  
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Mortality deterioration in PLT will be predicted through a relational model, including mortality deterioration as 
a function of the shock lapse and the duration in PLT. Taking the mortality deterioration based on shock lapse 
and duration in PLT as a mortality deterioration reference, a Poisson Generalized Linear Model will be adjusted 
including this reference and introducing additional drivers of the mortality experience. 

The main steps of selecting the covariates will also be described in the full predictive modeling report entitled 
U.S. Post-Level Term Lapse and Mortality Predictive Modeling. 
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Section 8: Survey Results 

8.1 OVERVIEW 
The survey was sent out in the spring of 2019 in conjunction with the initial data request sent to U.S. term 
insurance writers. A total of 25 companies completed the survey. The group of 25 companies that completed the 
survey were not the same 25 that contributed data to the experience study. Two companies that completed the 
survey did not submit data, and two companies that submitted data did not complete the survey. 
 
The survey included questions that supported the data validation process and questions that aimed to 
provide insight into how practices related to post-level term vary across the industry. The latter is the focus of 
the results presented in this section.  

8.2 RATE CHANGE PRACTICES 
The survey results provided insights into premium rate change practices that companies have adopted in the 
post-level term period. Key questions and responses are summarized here.  
  
Figure 8.2-1 

HAS THE COMPANY EVER CHANGED PLT RATES ON IN-FORCE BUSINESS?  

  
Nine companies confirmed changing post-level term rates, with all of them changing from a Jump to 
ART premium structure to a Graded premium structure. The Graded approach attempts to lower initial 
premium jumps with the intention to increase the proportion of policyholders continuing coverage in the post-
level term period.  
 
As a follow-up question, companies were asked how the rate change was communicated to policyholders. 
Common responses were as follows:  
 

• Notice of rate change sent, generally 30 to 60 days before end of the level term period,  
• Change was communicated to agents in addition to the notice of rate change to policyholders, and  
• Varied by policy form and/or year.  

 

  



125 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Figure 8.2-2 

HAVE YOU OBSERVED PERSISTENCY CHANGES DUE TO THE PLT RATE CHANGES IMPLEMENTED?  

  
Most companies saw improved persistency by moving to a Graded post-level premium structure. Companies 
that indicated they had not changed PLT rates were asked why they had not made any changes. Common reasons 
for not changing PLT rates were as follows:  
 

• Regulatory limitations,  
• Need approval from legal,  
• Need reinsurer support, and  
• Limited data with which to make decisions.  

8.3 PERSISTENCY MANAGEMENT  
The survey asked a series of questions regarding communication at the end of the level term period and options 
provided to policyholders designed to encourage persistency. Key questions and responses are summarized 
here.  
 
Figure 8.3-1 

DO YOU PROVIDE OPTIONS TO APPLY FOR LOWER PREMIUM RATES AT THE END OF THE LEVEL PERIOD?  

  
Companies indicated that common options for lower premium rates included offering a reduced face amount or 
a change to an alternate post-level term premium structure or product.  
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Figure 8.3-2 

IS THERE AN ORGANIZED EFFORT TO PROMOTE PERSISTENCY AT THE END OF THE LEVEL TERM?  

 
A majority of companies indicated they had an organized effort to promote persistency at the end of the level 
term period. Common efforts to promote persistency included:  
 

• Policyholder communication near the end of the level term (13 companies),  
• Conversion or exchange encouraged with agent or policyholder incentives (5 companies), and  
• Conversion or exchange encouraged without additional incentives (7 companies).  

8.4 BILLING PRACTICES 
The survey asked several questions regarding company billing practices in the post-level term period. Key 
questions and responses are summarized here.  
 
Figure 8.4-1 

DO YOU AUTOMATICALLY CHANGE ELECTRONIC FUNDS TRANSFER TO DIRECT BILL IN PLT?  
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The majority of companies did not automatically change policyholders to direct bill when they reached the post-
level period. However, several companies indicated policyholders using electronic funds transfer that were not 
automatically changed to direct bill were:  
 

• Sent a letter notifying them of the premium increase at the next withdrawal, or  
• Contacted by a customer service representative and presented with the option to change payment type 

to direct bill.  
 

Figure 8.4-2 

DOES PREMIUM MODE CHANGE IN PLT?  

 
The majority of companies indicated they did not change the premium mode when the policy reached the post-
level term period. Other responses were as follows:  
 

• Depends on whether they have PLT changes, or  
• Policyholders always have the option to change mode.  

 
Of the companies that did change the premium mode in the post-level period, the monthly premium modes 
were changed to quarterly mode, while the other premium modes were unchanged.  
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8.5 ACCELERATED UNDERWRITING 
The survey asked several questions regarding accelerated underwriting and the implementation dates. Key 
questions and responses are summarized below.  
 

Figure 8.5-1 

HAVE YOU STARTED USING ACCELERATED UNDERWRITING WHEN ISSUING NEW TERM POLICIES?  
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Figure 8.5-2 

WHAT YEAR DID YOU START USING ACCELERATED UNDERWRITING WHEN ISSUING NEW TERM POLICIES?  

  
  
Policies issued using accelerated underwriting are not in the data for this study given these programs only started 
in the last decade. However, it should be noted that the availability of accelerated underwriting may impact 
policyholder behavior when policyholders look to find alternative coverage as they reach the post-level term 
period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
   

http://soa.qualtrics.com/jfe/form/SV_77KaLQpjNVTY0R0
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Appendix A: Study Participants 
 

A.1 Companies Contributing Data 
 

American National Insurance Company 

Americo Financial Life and Annuity Insurance Company, Inc. 

Amica Mutual Insurance 

Cincinnati Life 

Farmers New World Life Insurance Company 

FBL Financial Group, Inc. 

Fidelity Investments Life Insurance Company 

Genworth Financial 

Kansas City Life Insurance Company 

Knights of Columbus 

Lincoln Financial Group 

MetLife 

Midland National Life Insurance Company 

National Life Group 

New York Life Insurance Company 

Principal Financial Group 

Protective Life 

Prudential Insurance, Inc. 

Securian Financial Group, Inc. 

Southern Farm Bureau Life Insurance 

State Farm 

Symetra Life Insurance Company 

USAA Life Insurance Company 

Vantis Life Insurance Company 

Voya Financial 
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A.2 Companies Contributing to the Survey 

 

American National Insurance Company 

Americo Financial Life and Annuity Insurance Company, Inc. 

Amica Mutual Insurance 

Cincinnati Life 

Colonial Life and Accident Insurance Company 

Country Life Insurance Company 

Farmers New World Life Insurance Company 

FBL Financial Group, Inc. 

Fidelity Investments Life Insurance Company 

Genworth Financial 

Knights of Columbus 

Lincoln Financial Group 

MetLife 

Midland National Life Insurance Company 

National Life Group 

New York Life Insurance Company 

Principal Financial Group 

Protective Life 

Prudential Insurance, Inc. 

Securian Financial Group, Inc. 

Southern Farm Bureau Life Insurance 

Symetra Life Insurance Company 

USAA Life Insurance Company 

Vantis Life Insurance Company 

Voya Financial 
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Appendix B: 2015VBT RR Table Analysis 
An analysis was performed to determine if using 15VBT relative risk (“RR”) tables in the expected basis would 
have an impact on the pattern or level of deterioration compared to using the base 15VBT. To analyze this, each 
of the risk classes first needed an RR table assigned to them. Please note that, during this investigative stage, 
confidence intervals are not included. 

Figure B-1 shows the analysis for nonsmoker preferred risk classes for both PLT structures (Jump to ART and 
Graded) and all three level term plans (T10, T15, and T20). The RR table selection can be seen in the red bars and 
the red boxes in the figure below. 

Figure B-1 

RR TABLE ANALYSIS, NONSMOKERS, PREFERRED RISKS ONLY, LEVEL TERM PERIOD ONLY 

  

Super-preferred NS had the lowest RR table selection and residual NS had the highest. Each of the RR table 
selections was within 5% of 100%. The RR table selection was as follows: 

• Super-preferred NS – RR60 
• Preferred NS – RR80 
• Residual NS – RR110 
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The choice of RR table from above was compared to the A/Es for each level term period to ensure that the RR 
table selection did not vary significantly by level period. This analysis can be seen in figure B-2 below. The best 
choice for each risk class and level term period combination is indicated by a red star, while the choice from the 
combined analysis is visible in the red rectangle and the red bar. 

Figure B-2 

RR TABLE ANALYSIS BY LEVEL TERM PLAN, NONSMOKERS, PREFERRED RISKS ONLY, LEVEL TERM PERIOD ONLY 

 

The choice of RR table is the same for both T15 and T20 for all three risk classes and matches the choice from 
the combined analysis above. T10 is the only level term period where the RR table selection does not match the 
combined selection. However, the best options for each risk class for T10 (RR70, RR90, and RR125) are only one 
table worse than the options that were chosen from the combined analysis (RR60, RR80, and RR110). 

This analysis did not investigate the differences between Jump to ART and Graded in RR table selection. This is 
because a similar level term base is being used for both structures. This is due to the exposure and claims 
mismatch in the level period by PLT structure discussed in section 3.5. For that reason, the RR table selection will 
not be impacted by PLT structure.  
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RR table selection was also performed for the smoker preferred classes. Once again, this analysis was for both 
PLT structures (Jump to ART and Graded) and all three level term plans (T10, T15, and T20). The same 
methodology was used to select the RR tables for the smoker classes. The RR table selections for the smoker 
classes are as follows: 

• Preferred SM – RR75 
• Residual SM – RR125 

 
Once the RR table was selected for each risk class, a new expected basis incorporating these choices was created. 
The mortality deterioration using this new 15VBT RR basis was then analyzed by risk class and compared to the 
mortality deterioration using the base 15VBT basis.  

Table B-1 

RISK CLASS, 15VBT RR VS 15VBT, PLT DURATION <1 VS PLT DURATION 1 

 

The deterioration patterns observed are very similar between the standard 15VBT and the 15VBT RR. The only 
difference between the two expected bases is a slight change in level, which is more prominent in Graded than 
in Jump to ART. 

The mortality deterioration using the 15VBT RR basis was also compared to the premium jump analysis using the 
standard 15VBT basis. No significant differences were noted with this comparison.  

Based on the above analysis, there is no difference in the mortality deterioration patterns and very little 
difference in the level of deterioration between using the standard 15VBT or a 15VBT RR basis. For this reason, 
the mortality deterioration analysis in this report (including the remaining analysis in this section) used the 
standard 15VBT for all analysis.  
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Appendix C: Count Versus Amount Analysis 
Throughout this report, analysis was performed on a count basis. This appendix compares shock lapse and 
mortality deterioration results on a count basis and amount basis. 

Shock Lapse 

Comparing the shock lapse on an amount basis versus a count basis across the range of premium jumps suggests 
little difference in lapse rates.  

Figure C-1 

COMPARISON OF AMOUNT AND COUNT SHOCK LAPSE BY INITIAL PREMIUM JUMP AND PLT STRUCTURE 

 

Table C-1 

COMPARISON OF AMOUNT AND COUNT SHOCK LAPSE BY INITIAL PREMIUM JUMP AND PLT STRUCTURE 
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The fact that little difference is observed provides comfort that lapse analysis on a count basis provides a 
complete picture. 

Lapse rates on an amount basis give more weight to higher face amount policies.  

When comparing shock lapse by face amount group on a count basis and amount basis, there is also little 
difference observed. 

Figure C-2 

COMPARISON OF AMOUNT AND COUNT SHOCK LAPSE BY FACE AMOUNT GROUP AND PLT STRUCTURE 

 

For face amounts of $1M+, the lapse rate on amount basis is slightly higher than lapse rate on a count basis. For 
Jump to ART, $1M+ lapse rate is 80.8% on amount basis and 79.1% on a count basis. Overall, lapse rates on a 
count basis capture the patterns in experience well. For higher face amounts of $1M+, some consideration of 
amounts basis would add value. 
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Mortality Deterioration 

For mortality deterioration, amount A/Es are influenced by volatility in high face amounts. When there are fewer 
claims, this volatility is exacerbated. Figure C-3 displays the mortality deterioration by face amount band for PLT 
duration 1 for count and amount.  

Figure C-3 

COUNT VS AMOUNT, FACE AMOUNT, PLT DURATION 1 

  

The mortality deterioration pattern and levels by face amount bands are the same for both count and amount 
for both PLT structures for all but face amounts of $1M+. While the pattern of increasing mortality deterioration 
is maintained, the level is higher when amount is used than when count is used. While it is only slightly higher 
for Graded, it is much higher for Jump to ART. This highlights the volatility observed in higher face amounts when 
using an amount basis.  
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The numbers associated with the figure above can be viewed in table C-2 below. The mortality deterioration 
numbers are in the red rectangles for easy comparison.  

Table C-2 

COUNT VS AMOUNT, FACE AMOUNT, PLT DURATION <1 VS PLT DURATION 1 

 

The level period count A/Es are very similar to the amount A/Es for the same face amount band for all but $1M+. 
This is seen in both the Jump to ART and Graded business. This is a good indication of how volatility impacts the 
amount A/Es even before post-level behavior is considered.  
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The final figure in this section (figure C-4) displays the amount results layered over the count results for PLT 
duration.  

Figure C-4 

COUNT VS AMOUNT, FACE AMOUNT AND PLT DURATION 

  

Like the premium jump analysis above, the count and amount bases provide the same level of mortality 
deterioration across PLT duration for the three lower face amount groups. Both Jump to ART and Graded see 
differing levels of deterioration for $500K+ when comparing count and amount. However, the patterns remain 
very similar. The amount basis mortality deterioration shows more volatility across the durations in both 
structures than the count basis.  

The analysis performed above shows that the mortality deterioration patterns are mostly the same when 
comparing the count and amount bases. It confirms that the levels are the same for various types of analysis for 
the lower face amount bands. However, the levels are very different for the highest face amount band when 
comparing the two options. There is more volatility observed in the patterns across other factors when using an 
amount basis rather than a count basis. This confirms the decision to use a count basis for the analysis throughout 
this report rather than using an amount basis. 
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Appendix D: Lapse Rate Tables 
Table D-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, ATTAINED AGE AND PLT STRUCTURE 
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Table D-1 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, ATTAINED AGE AND PLT STRUCTURE - CONTINUED 
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Table D-2 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, PREMIUM MODE AND PLT STRUCTURE 
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Table D-2 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, PREMIUM MODE AND PLT STRUCTURE - CONTINUED 
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Table D-3 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, BILLING TYPE AND PLT STRUCTURE 
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Table D-4 

SHOCK LAPSE BY INITIAL PREMIUM JUMP, GENDER AND PLT STRUCTURE 
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Appendix E: Detailed Description of Variable Selection  
The variable selection process aims at choosing a reduced number of explanatory variables to describe the 
response variable. 

The penalized regressions allow to fit a linear regression that is penalized by imposing a constraint to the equation 
for having too many variables in the model. These approaches are also called shrinkage or regularization 
methods. 

The result of adding a penalty is to reduce or shrink the coefficient values towards zero. This allows the variables 
that contribute the least to the response variable to have a coefficient close or equal to zero. 

Various approaches can be adopted to assess the selection of the variables. In this study, the LASSO method 
(Least Absolute Shrinkage and Selection Operator), first formulated by R. Tibshirani (1996), is used to identify the 
key explanatory variables that influence the PLT shock lapse and mortality deterioration in PLT. 

The method reduces the regression coefficients toward zero by penalizing the regression model with a penalty 
term called L1-norm, which is the sum of the absolute coefficients. This penalty forces some of the coefficient 
estimates, with a minor contribution to the model, to be exactly equal to zero and, hence, performs a variable 
selection by reducing the complexity of the model. 

The idea behind the LASSO is briefly presented below. 

Let 𝑌𝑌denotes the response variable that is linearly related to 𝐸𝐸 potential explicative variables 𝑋𝑋𝑖𝑖, 𝑟𝑟 observations 
are available. The variable 𝑌𝑌 is modeled as follow: 

𝑌𝑌𝑛𝑛 = 𝑋𝑋𝑛𝑛𝛽𝛽𝑛𝑛 + 𝜖𝜖𝑛𝑛, 

where 𝜖𝜖𝑛𝑛 = (𝜖𝜖1, … , 𝜖𝜖𝑛𝑛)T is a vector of 𝑟𝑟 independent and identically distributed random variables with mean 0 
and variance 𝜎𝜎2, which corresponds to the variations not captured by the model. It can include all the explicative 
variables not considered in the model.  

𝑌𝑌𝑛𝑛 ∈ ℝ𝑛𝑛 is the 𝑟𝑟 observations of the variable 𝑌𝑌, 𝑋𝑋𝑛𝑛 is a 𝑟𝑟 × 𝐸𝐸 matrix and 𝛽𝛽𝑛𝑛 ∈ ℝ𝑝𝑝 is the parameter to estimate 
indexed by 𝑟𝑟 to illustrate that its length might vary when 𝑟𝑟 increases. 𝐸𝐸 can a priori depend on 𝑟𝑟. 

Since not all variables are relevant, the objective is to eliminate the unnecessary features that don’t have a 
material impact. The idea of the LASSO is not to do a classical linear regression but to fit a penalized regression, 
which shrinks some of the coefficients to zero in estimating 𝛽𝛽. 

It consists in estimating for 𝜆𝜆 ∈ ℝ+:  

�̂�𝛽𝑛𝑛(𝜆𝜆) = arg min
𝛽𝛽∈ℝ𝑝𝑝

�
1
2
‖𝑌𝑌𝑛𝑛 − 𝑋𝑋𝑛𝑛𝛽𝛽‖22 +  𝜆𝜆‖𝛽𝛽‖1�, 

where ‖𝐸𝐸‖22 = ∑ 𝐸𝐸𝑖𝑖2𝑛𝑛
𝑖𝑖=1  and ‖𝐸𝐸‖1 = ∑ |𝐸𝐸𝑖𝑖|𝑛𝑛

𝑖𝑖=1 . 

The parameter 𝜆𝜆 ≥ 0 controls the power of the regularization, i.e., the penalty on the coefficients. If 𝜆𝜆 = 0, the 
LASSO corresponds to a classical linear regression (if 𝐸𝐸 ≤ 𝑟𝑟). If 𝜆𝜆 = ∞, all the coefficients of �̂�𝛽𝑛𝑛(∞) are zero. The 
increase of 𝜆𝜆 leads to the decrease of some coefficients of �̂�𝛽𝑛𝑛(𝜆𝜆) towards zero until they are exactly zero. 
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Appendix F: USA Study 2021 vs Canada Study 2020 
The Canadian Institute of Actuaries (CIA) released the first ever Post-Level Term (PLT) Lapse and Mortality Study 
on Canadian Term plans in December 2020. The report included an extensive comparison of the Canadian results 
to the 2014 U.S. PLT Study (appendix C). An updated comparison reflecting the most recent 2021 U.S. study 
results is provided here, as well as an extended comparison to include T20 plans. T20 was available in the 
Canadian study and is new to the 2021 U.S. study. The Canadian study did not include results for T15 so that is 
excluded from comparison.  

The product design between the two countries is fundamentally different in the post-level period, which is 
reflected in the experience results. The most prevalent design in Canada is Jump to New Level. The Jump to ART 
and Graded structures are the most prevalent designs in the U.S. and both are studied in detail in the U.S. 2021 
report. There were also some data for Jump to New Level in the U.S. study, but analysis was limited due to the 
smaller number of participants that provided data for this structure. A high-level comparative analysis of the 
three PLT structures, shown in section 4.5, highlights some similarities between Jump to ART and Jump to New 
Level structures. 

In this appendix, the focus is a comparison between the Jump to ART from the U.S. 2021 study data and Jump to 
New level from the Canadian study data. The experience at the shock durations is consistent between the two 
studies but diverges in later durations of the PLT where the designs differ.  

F.1 Lapse Experience 
Shock Lapse by Premium Jump 

Both the Canadian and U.S. studies indicate the most important driver of shock lapse experience is the premium 
jump ratio. Both show similar patterns of increasing shock lapses as the premium jump ratio increases.  

Figure F.1 

SHOCK LAPSE BY PREMIUM JUMP RATIO AND STUDY (T10) 
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The premium jump ratios in the Canadian products are observed to be lower than the U.S., with the highest 
jumps in the 7.01-8x band. About a third of the U.S. exposures have premium jumps higher than 8x, with some 
higher than 20x. While the U.S. has double the number of lapses overall on the T10 plan, the Canadian study has 
more data in the 3.01-7x premium jump bands.  

The duration 10 lapses in the U.S. T10 study are higher than the Canadian study, although the difference reduces 
towards the higher premium jumps. A similar result is observed in duration 20 for T20 plans shown below. 

Figure F.2 

SHOCK LAPSE IN PLT SPLIT BY PREMIUM JUMP RATIO AND STUDY (T20) 

 
Both studies have considerably less data on T20 than T10, with similar total lapse counts between the two 
studies. However, the experience on T20 is credible and in line with expectations and provides valuable insight 
into longer term lapse behavior. 

In the U.S. 2021 study, the initial premium jump is defined as the ratio of the first PLT premium to the level term 
period premium. This is in line with the actual premium increase presented to the policyholder. The Canadian 
PLT study, similar to prior U.S. studies, calculated the initial premium jump as the ratio of the per thousand 
premium rate in the first duration in PLT to the per thousand premium rate in the level term. The per thousand 
rate did not include the policy fee. The policy fee has more of an impact when the absolute premium amount is 
smaller and, as a result, could explain the wider variation in results between the two studies over the lower 
premium jump range.  

There are also business mix differences between the studies, which may contribute to the variation in results. 
Further discussion on business mix difference between the studies and, in particular premium mode mix, is 
included below. 
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Lapse Rate by Policy Duration 

The comparison of experience by duration in PLT is shown for T10 only as there are limited T20 data after the 
shock lapse duration in the U.S. 2021 study.  

Figure F.3 

LAPSE EXPERIENCE SPLIT BY DURATION AND STUDY – T10  

 
 
The Canadian and U.S. studies show similar patterns of a large shock lapse in duration 10, followed by a smaller 
secondary shock in duration 11, followed by declining lapses that eventually level off to an ultimate level. Lapse 
rates following the initial shock (i.e., durations 10 and 11) are consistently higher for the U.S. than Canada due 
to the increasing ART premium rate structure in the U.S. compared to level premiums in the Canadian plans 
(Jump to New Level).  

U.S. lapse rates are higher than Canada in duration 10 and lower than Canada in duration 11. As described in 
section 5.4, the pattern of lapse skewness in PLT durations 0 and 1 follows a different pattern than most other 
durations. Shock lapses are skewed to the later months of duration 10 and early months of duration 11 for T10. 
Skewness analysis in section 5.4 shows a different pattern by premium mode. Differences could be due to 
different proportions of monthly pay business between the two studies.  

  



151 
 

 

 

Copyright © 2021 Society of Actuaries 

 
 

Lapse by Premium Mode 

Both studies show that premium mode has a material impact on lapse in the year of shock, with less difference 
in other durations. This comparison is shown in figure F.4 below.  

Figure F.4 

LAPSE EXPERIENCE SPLIT BY PREMIUM MODE, DURATION AND STUDY 

 

 
The “other” category includes quarterly and semi-annual premium modes as well as unknown. 

The T10 shock lapse in duration 10 is significantly higher for annual premium mode than monthly. This is likely 
driven by the larger increase in dollar amount of premium under the annual mode compared to the monthly 
mode. These results are closer to the annual results. The difference in shock lapse by premium mode was also 
observed when reviewing shock lapse experience by premium mode and premium jump in the U.S. 2021 study. 
Section 5.2.3 shows that monthly premium mode business has a lower shock lapse than annual mode business 
for a given premium jump.  

The Canadian study has more exposures in the monthly mode than the U.S. study. For T10, 82% of exposures are 
monthly in the Canadian study compared to 60% in the U.S. study, and 74% and 46% for T20, respectively. The 
higher proportion of monthly mode business in the Canadian study could explain the lower shock lapse for a 
given premium jump when comparing the studies in figures F.1 and F.2 above.  

However, figure F.4 shows that the annual premium mode lapse rates still show a difference between the 
Canadian and U.S. studies where the U.S. study shows higher duration 10 lapses, but lower duration 11 lapses 
compared to the Canadian study. This was identified as an area of difference between the U.S. 2014 study and 
the Canadian 2020 study in the CIA Post-Level Term report (1).  
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F.2 Mortality Deterioration 
Mortality Deterioration by Duration 

Both the U.S. and Canadian studies show an increasing level of mortality deterioration as the shock lapse 
increases.  

Figure F.5 

MORTALITY DETERIORATION SPLIT BY STUDY AND POLICY DURATION (T10) 

 

The mortality deterioration is expressed as a multiple of the level period mortality, where level term mortality is 
based on durations 6 through 10 mortality (for T10) for both studies. The U.S. study uses the 15VBT and the 
Canadian study uses the CIA9705 table.  

The pattern of mortality deterioration is consistent between the two studies across all durations. Duration 11 
shows the highest mortality deterioration and mortality decreases by duration thereafter.  

As illustrated in the lapse analysis, shock lapses and therefore mortality deterioration, is highly correlated with 
the premium jump. In the next section, the view is expanded across premium jumps.  
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Mortality Deterioration by Premium Jump 

The Canadian study only presents results split by premium jump for T10 so the chart below shows the T10 
mortality deterioration in duration 11 for the U.S. and Canada.  

Figure F.6 

MORTALITY DETERIORATION COMPARISON FOR T10 JUMP TO ART BUSINESS, DURATION 11 ONLY 

 
The U.S. study has 1,188 deaths in duration 11 for T10 compared to 560 in the Canadian study. The U.S. has more 
deaths for premium jumps up to 3.00x and Canada has more deaths in the 3.01-6.00x bands. The U.S. study 
includes experience in higher premium jump groups where the Canadian study does not include any data above 
8.00x. 

Both studies show an increasing level of mortality deterioration as the premium jump increases. The level of 
mortality deterioration is also consistent between the studies across most premium jumps. Differences are 
observed for premium jump groups 6.01x-7.00x and 7.01x-8.00x, although the credibility is thin within the jump 
bands.  
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