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Executive Summary

At the request of the NAIC, the Society of Actuaries (SOA) and the American Academy of Actuaries
(Academy) have collaborated to create new Valuation Basic Tables (VBT), Relative Risk tables (RR), and
Commissioners Standard Ordinary Mortality Tables (CSO).! The current CSO table was created in 2001 based
on experience from 1990-1995 and thus, is at least 20 years old. Since that time, industry experience studies
performed by the Society of Actuaries Individual Life Experience Committee (ILEC) have shown significant
improvement in the mortality rates experienced by the industry from that underlying the 2001 CSO table
development. In addition, at the time the 2001 CSO was developed, there was limited experience with respect
to mortality differentials for polices underwritten in a preferred underwriting regime. A significant portion of
the newly issued policies go through a preferred underwriting regime. Therefore, the NAIC’s Life Actuarial
Task Force (LATF) charged the Joint American Academy of Actuaries Life Experience Committee and Society
of Actuaries’ Preferred Mortality Oversight Group (Joint Committee) to develop a new valuation mortality table
to correspond to the experience underlying the 2015 VBT and RR Tables.

The following chart describes the anticipated uses of these tables:

Table Regulatory Use

2017 CSO * CRVM

* Net premium reserves

» Non-forfeiture determination

» Cap for universal life cost of insurance charges

2017 CSO Preferred Structure e CRVM
Tables * Net premium reserves

The Joint Committee started with the 2015 Valuation Basic Table (2015 VBT) as the underlying basic mortality
table for the 2017 CSO. The 2015 VBT was developed based on the mortality experience from the SOA
Individual Life Experience Committee studies from the 2002-2009 study period. Additional data from other
sources was used to supplement the 2002-2009 experience at younger and older ages where industry experience
was sparse. To develop the 2015 VBT table, the mortality was projected to the year 2015 using recent mortality
improvement trends. LATF did not intend for the CSO table to be effective until the operative date of the
Valuation Manual for use under Principle-based Reserves (PBR). Therefore, the charge to the Joint Committee
requested the unloaded VBT mortality to be further projected from 2015 to 2017, the expected operative date of
the Valuation Manual. The Joint Committee used the same projection improvement factors to project the
mortality rates from 2015 to 2017 as were used to project the VBT from 2009 to 2015. The improvement
factors were applied prior to the addition of any loading factors. Information regarding the development of the
2015 VBT and the determination of the mortality improvement factors may be found in the documentation for
the 2015 VBT http://www.soa.org/Research/Experience-Study/Ind-Life/Valuation/2015-valuation-basic-tables.aspx.
The improvement factors are provided in Appendix G. Mortality Projection Factors for 2015 to 2017.

The 2017 CSO consists of a series of tables that split the overall mortality results into more granular
components. The structure of the tables is identical to the 2001 CSO in the following ways:

Terminal age of 121

Composite (not tobacco distinct) tables begin at age 0

Tobacco distinct tables (Non-tobacco and tobacco) begin at issue age 18

Non-tobacco tables are further sub-divided into super-preferred, preferred, and residual standard classes
Tobacco tables are further divided into preferred and residual standard classes
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http://www.soa.org/Research/Experience-Study/Ind-Life/Valuation/2015-valuation-basic-tables.aspx

The direction from LATF was to develop a mortality loading such that:

(1) The purpose of the margin is to cover the variation of individual company’s mortality around the mean
(i.e., company variation); and

(2) The loading should result in a mortality level that covers the claims or mortality experience from at
least 70% - 79% of the contributing companies (in the underlying mortality study.

The Joint Committee recommended a loading formula and methodology to apply to the 2015 VBT that met the
overall goal for loading established by LATF. The use of the term “loading’ refers to additions to the mortality
rates in the 2015 VBT such that the 2017 CSO Table provides for an adequate level of mortality for most
companies as evidenced by their portion of the data contributed.

The loading formula is in a different form from what has historically been used for the prior two CSO tables.
The proposed loadings in the 2017 CSO are a percentage of the unloaded mortality rates where the percentages
vary by attained age. The percentage load factors, prior to grading the mortality rates to 1,000 per 1,000 at
attained age 120, are 23% below attained age 20, grading down to 16.85% at attained age 80, further grading
down to 14.80% by attained age 100 and grading to an ultimate load factor of 7.62% at attained ages 110 and
above. While the percentage load decreases as age increases, the resulting per 1,000 loads generally increase as
age increases. The absolute level of loading resulted in a load which covered the mortality of at least 70.6% of
the companies who contributed experience data for the underlying studies.

The proposed 2017 CSO table was examined at a high level for consistency to the 2001 CSO table and to the
underlying VBT table by the Joint Committee. The Joint Committee calculated sample net premium reserve
values for sample ages for a 20-year term plan and a whole life plan. Reserves were calculated using both
select and ultimate as well as ultimate only mortality and examined for appropriate relationships. Results of this
testing are shown in Appendix H — Whole Life CRVM Mean Reserve Comparison and Graphs, Appendix | —
Whole Life Net Single Premium Comparisons, and Appendix J — 20-Year Term CRVM Regulation XXX Mean
Reserve Comparison and Graphs. A more thorough examination of reserve patterns and changes in absolute
reserve levels was performed by Milliman in an impact study jointly commissioned by the SOA and ACLI. The
link to the final report on that impact study can be found here: http://www.soa.org/Research/Research-
Projects/Life-Insurance/research-cso-impact-study.aspx.

The proposed 2017 CSO table is based on recent mortality experience and is intended to provide a minimum
standard for the valuation of standard ordinary life insurance. However, this standard may not produce
adequate reserves in all cases. For example, those companies with limited underwriting-simplified issue,
guaranteed issue, or simply less underwriting intensity than is the norm for the business, may find that the
proposed 2017 CSO Table does not provide adequate reserves. The proposed table is based, both in the
development of the level of mortality and in the testing of loads, primarily on experience from companies
contributing data to the SOA. As such, an individual company may have mortality that is materially different
from the proposed 2017 CSO Table.

The Joint Committee recommends that the proposed 2017 CSO Table, including the 2017 CSO Preferred
Structure Tables, be adopted for use as a statutory valuation table to replace the 2001 CSO Table and 2001 CSO
Preferred Structure Tables currently mandated for statutory reserve calculations. The new table is consistent
with recent available experience and will result in reserves (CRVM; excluding deficiency reserves) that overall
are approximately 5%-10% lower for WL plans and roughly 30% lower for level term plans.


http://www.soa.org/Research/Research-Projects/Life-Insurance/research-cso-impact-study.aspx
http://www.soa.org/Research/Research-Projects/Life-Insurance/research-cso-impact-study.aspx

Introduction

The experience underlying the 2001 CSO table is from calendar years 1990-1995. Since that time, industry
experience studies performed by the Society of Actuaries Individual Life Experience Committee (ILEC) have
shown significant improvement in the mortality rates experienced by the industry from that underlying the 2001
CSO table development. In addition, at the time the 2001 CSO was developed, there was limited experience
with respect to mortality differentials for polices underwritten in a preferred underwriting regime. A significant
portion of the newly issued policies go through a preferred underwriting regime. Therefore, LATF requested
the Joint Committee develop a new valuation mortality table to correspond to the experience underlying the
2015 VBT and RR Tables. As is shown in the report on the creation of the 2015 VBT, current mortality levels
are considerably lower than the mortality levels underlying the 2001 CSO Table. The current valuation
mortality standard generally produces reserves, excluding deficiency reserves, that overall, are materially higher
than those produced by the proposed 2017 CSO Table.

At the request of LATF, the Joint Committee developed a proposed set of mortality tables intended to replace
the 2001 CSO Table and the 2001 Preferred Structure Tables currently required for determination of CRVM
reserves.

The Joint Committee divided this work into two phases: the construction of valuation basic tables, and the
development of an appropriate loaded valuation table(s). The Valuation Basic Table Subgroup of the Joint
Committee first developed the 2015 VBT and 2015 VBT Relative Risk Tables, a set of graduated experience
tables suitable for use as the basis for a valuation table. The CSO Subgroup of the Joint Committee then
performed the following:

a) Considered and recommended the purpose of the loading;

b) Analyzed and recommended the structure of the loading to accomplish the directive of NAIC’s LATF in
terms of company coverage;

c) Developed and considered loading structure for the preferred structure tables, with input from the
American Council of Life Insurers (ACLI) in terms of the number of tables and desire to meet certain
requirements;

d) Determined the appropriate relativity of the unloaded tables to subdivide the NS/NT table into three
non-tobacco classes and to subdivide the SM/TB table into two tobacco classes; and

e) Performed an initial review of reserves described in this report.

The resulting 2017 CSO Table and 2017 CSO Preferred Structure Tables (2017 CSO Tables), are shown in
Appendices A, B, C, D and E. Separate non-tobacco, tobacco, and composite (non-tobacco/tobacco combined)
tables were developed for males and females resulting in a total of six tables. Each table has values for a 25-
year select period and for ultimate ages. Both age-nearest and age-last birthday tables have been developed.
Preferred Structure tables (3 non-tobacco; 2 tobacco) have also been developed.

This report describes the work performed by the team in developing this table. Additional details are provided
in the appendices.

Basis for the 2017 CSO

The Joint Committee’s Valuation Basic Table Subgroup created the 2015 Valuation Basic Table (2015 VBT) as
the underlying unloaded table.

The 2015 VBT is based on 2002-2009 industry experience that has a very large volume of data and is a
significant increase in exposure and number of claims over the studies underlying both the 2008 and 2001 VBT
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table development. The 2015 VBT was based on the data from 51 contributing companies who contributed
$30.7 trillion of exposure by amount, 266 million policies, and 2.5 million claims. The following table
compares the amount of experience underlying the 2017 CSO to that underlying the 2001 CSO and 1980 CSO.

1980 CSO 2001 CSO 2017 CSO
Achieved Coverage % 50% 81% 70.6%
# companies experience included 19 21 51
# Companies Covered 10 17 36
Amount of data in underlying study
Exposure by Amount $0.77 trillion $5.7 trillion $30.7 trillion
Exposure by Count Not provided in report 175 million 266 million
Actual # Claims Not provided in report 1.25 million 2.5 million
# Common Companies to 2017 CSO 14 16 N/A
# Unique Companies Underlying 5 5 37

The 2015 VBT consists of both Primary tables and Relative Risk (RR) tables. The primary tables consist of the
following table structures:

Male and Female;

Tobacco,* Non-tobacco,* and Composite;

Age nearest birthday and age last birthday;

Select and ultimate with select factors that vary by gender and issue age and persist for 25 years for
issue ages 18-55 grading down at the higher issue ages;

e Juvenile rates are on a Composite and Ultimate basis only; and

e An omega rate of 500 per 1,000 with no omega age.

The RR tables are similar in form and reflect a range of expected mortality from preferred underwriting regimes
ranging from super-preferred to residual standard. Ultimately, there are 10 non-tobacco and four tobacco tables
for each gender, issue age basis (age nearest/age last birthday), and select and ultimate / ultimate table
combinations. The RR tables are not available on a Composite basis or for juvenile ages.

The final Primary (and RR) tables were improved to 2015. Actual mortality experience underlying the table is
from exposure periods 2002-2009; actual experience during that period was use to project the experience from
each experience year to 2009. The table was further improved to 2015 based on the average annual
improvement rates implied by the Social Security Administration general population data.

For more information on the 2015 VBT tables and their development see this link:
https://www.soa.org/Research/Experience-Study/Ind-Life/Valuation/research-2014-vbt-report-acc-table.aspx

Subsequently, at the NAIC Summer 2014 National Meeting NAIC leadership changed the planned operative
date of the Valuation Manual from 2016 to 2017. Based on this action, it was suggested that the rates be
projected forward two more years to 2017 to coincide with the new expected PBR operative date. This new
table is referred to as the 2017 Unloaded CSO. The same projection rates as were used to project from 2009 to
2015 were used to advance the table two additional years. See Appendix G — Mortality Projection Factors for
2015 to 2017 for the projection factors used.

* Nonsmoker and Nontobacco used interchangeably as are SmokePand Tobacco


https://www.soa.org/Research/Experience-Study/Ind-Life/Valuation/research-2014-vbt-report-acc-table.aspx

After the mortality improvement and prior to the addition of any loading, monotonicity checks were performed
on the final unloaded tables to assure morality rates behaved as expected (increasing by issue age, attained age,
males greater than females, tobacco greater than non-tobacco). Because greater mortality improvement was
used for males than for females to bring the tables from the study period up to 2017, some cells needed to be
adjusted. The number of cells needing a manual adjustment was minimal. Documentation of the process used
can be requested by contacting Cynthia MacDonald at the SOA at cmacdonald@soa.org. The same
monotonicity checks were then re-performed once the loading was applied; no further adjustments were
necessary.

Development of the Preferred Structure Tables

Upon completion of the 2017 Unloaded CSO table, the Joint Committee began the development of the 2017
Preferred Structure Tables. Based on industry and regulator input, the following characteristics of these tables
were preferred:

e No more than three non-tobacco tables, preferably using the three NS/2 SM structure within the 2001
CSO Preferred Structure Tables;

e The three NS tables, prior to addition of the load, aggregate back to the 2017 Unloaded CSO NS table;

e The two SM tables, prior to addition of the load, aggregate back to the 2017 Unloaded CSO SM table;
and

e Must have an omega age rather than an omega rate — preference for the omega age to be the same as the
2001 CSO at 121.

The first step in developing the preferred structure tables was to analyze the preferred experience underlying the
2015 VBT from the Individual Life Experience Committee for business that was issued under a preferred
underwriting regime. Business for nonsmoker risks with 3 or more classes was limited to issues since 1990,
which resulted in little to no data beyond duration 15. Similarly, business for smoker/nonsmoker risk structures
was limited to issues since 1980.

As the data collection for earlier exposure years did not consistently capture preferred risk class indicators and
risk class differentiation indicator (e.g., super preferred, preferred), the Joint Committee focused on preferred
experience issued under a structure with three or more NS classes from the 2005-2009 data collection.

Next, the various preferred underwriting classes were mapped into the desired number of tables being
developed (three class structures were mapped directly; four class structures were mapped so that the best class
mapped to Super Preferred, the 2" best class mapped to Preferred, and the 3™ and 4™ classes mapped to the
residual standard, etc.)

Actual to expected ratios were then calculated for the underlying experience using all available durations and by
aggregating male and female data.

The Relative Risks of each class were determined using the combined male and female actual to expected ratios
from the previous step and using those ratios to determine the appropriate RR table—taking a weighted average
of two tables if necessary. For example, if the A/E was 72%, 80% of the RR70 table and 20% of the RR80
table was used. The following table shows the resulting relative risk by class and prevalence:



Relative Risk and Prevalence by Preferred Structure Class

Risk (by Face Amount (by amount
( by A/E) Exposed) expected claims)
Super Preferred NS (Class 1) 77% 40% 24%
Preferred NS (Class 2) 98% 27% 27%
Residual NS (Class 3) 120% 32% 49%
Preferred SM 87% 64% 55%
Residual SM 119% 36% 45%

The tables were checked to assure that the three NS tables aggregate back to the unloaded NS table and the two
SM tables aggregate back to the unloaded SM table. As an example, for male non-tobacco, this check was
performed by adding the expected claims for Super Preferred, Preferred, and Standard classes and making sure
they roughly equal the expected claims for the 2017 VBT male, non-tobacco table. This test was performed
independently for male non-tobacco, female non-tobacco, male tobacco, and female tobacco. For all four
categories combined the total expected claims were within 0.0375% of the total amount exposed and no further
adjustments were deemed necessary.

Finally, factors were developed using the ratio of the Relative Risk table for each preferred class to the
underlying RR 100 table. These factors were applied to the 2017 Unloaded CSO table to create 2017 Unloaded
Preferred Structure CSO tables.

Development of the Loading Factors
Purpose of Loads

In developing the final 2017 “loaded” CSO table, the Joint Committee first considered the purpose of having
margins or loads in valuation mortality rates.

First, loads may be necessary because of low credibility or confidence in the underlying experience data. Given
the 439% increase in exposure by amount compared to the studies underlying the 2001 CSO, loads due to low
credibility were deemed unnecessary.

A second reason for loading is to cover random fluctuation in mortality results. As a percentage of unloaded
mortality, these loads would theoretically vary by company size, but it was deemed to be impractical to vary the
loading by exposure or company size. In addition, capital and surplus held by companies should be sufficient to
cover this risk.

Loading may also be used to cover unknown variation such as due to catastrophic events. It was felt that this
also should be covered by capital and surplus.

The last use of loading that was analyzed was variation in individual company’s experience relative to the mean
of all companies. The Joint Committee felt (and proposed to LATF) that the loading should make provision for
this risk especially due to the considerable variability of results by company. In the experience data used, the
actual to expected ratios for non-tobacco risks range from 40% to over 1000%.



Guidance from LATF

From the start, LATF provided guidance on the purpose, amount and level of the load. LATF agreed that the
purpose of the load was to cover variation in individual company’s mortality around the mean, and suggested
the loads should be consistent with those in the 2001 CSO table and that they should be large enough to cover
the mortality of 70-79% of the 51 contributing companies in the underlying data. The Joint Committee
analyzed the underlying contributing company experience and aggregate margin levels required to cover
specified percentages of the contributing companies to the 2002-2009 studies. This analysis looked at company
coverage for experience by both amount and number of claims; however, the Joint Committee focused the
target margin level and company coverage to experience by amount of claims. Based on this analysis, the Joint
Committee initially recommended a load of roughly 15% as a good starting target to meet the 70% to 79%
contributing company coverage goal for NS risks and that a slightly higher target was likely necessary for SM
risks. The analysis is shown in the charts below:

Non-Smoker

35%

30% /_3_‘]_%
25%

229

[s)

20%

14%
15%

10% /.)?%/
4% /I/
5% | o . 6%

2%
O% B V I T T T
-1%
-5%

14%

% Margin Required

50.0% 55.0% 60.0% 65.0% 70.0% 75.0% 80.0% 85.0%
% Coverage

% Margin (Count Weighted)

% Margin ($ Weighted)

. Smoker o

A
0,
30% 25%

25%
18% _H 1%

20%
15% /./ /4
9% / /
10%
4% /P 9%
5%

5%

O% T Ion T T T T T T T T T T T T T T 1

% Margin Required

-5%

50.0% 55.0% 60.0% 65.0% 70.0% 75.0% 80.0% 85.0%
% Coverage

—#—% Margin (S Weighted)

% Margin (Count Weighted)




Structure of Load

In both the 1980 CSO and 2001 CSO, the load was established as an inverse function of the curtate expectation
of life. The actual formula used for the 1980 CSO and 2001 CSO tables is shown in the table below:

%
Companies

Underlying Covered

CSO Table Experience by Margin Structure of Margin
80 CSO* 1970-1975 Over 50% 0.35 — 0.00025x + 0.000009x2
ex
2001 1990-1995 70% - 79% 0.0056 — 0.00016(x + t) + 0.00008(x + t)?
CSO** €[x]+t
2001 CsO 1990-1995 Same as Same as 2001 CSO
Preferred 2001 CSO
Structure
2017 CSO 2002 - 2009 70% - 79% Graded flat % varying by attained age

* Margins were calculated for the composite ultimate rates and then used for both SM & NS ultimate rates.
** The formula margin for attained age 100 was graded to O at attained age 120

In the 1980 CSO formula, x represents the attained age; in the 2001 CSO formula, [X] represents issue age, t
represents the number of durations since issue, (x+t) represents attained age and e+ is the curtate expectation
of life based on the 2001 VBT. In each of the 1980 CSO and 2001 CSO formulae, the coefficients were
iteratively solved to assure loads were kept at reasonable levels by age while meeting an overall 15% goal.
Although the composite, male, ultimate table was used to develop the loading formula, the same loading
formula was then used for tobacco, non-tobacco, males, females, and durations in both the select and ultimate
period.

One of the issues with the formulaic approach is that it resulted in extremely high margins during the early
durations of the select period—sometimes as high as 65%--where there are often the highest levels of
credibility. A few potential reasons for this might be that the margins were based on ultimate mortality and the
underlying tables were based on studies with considerably less exposure in the select period.

Select Period Load in 2001 CSO Table
(as a percentage of the 2001 VvBT)
Issue Age 35, Male, Non-smoker
70%
60926
509
40%

30256

Loading/Margin

2026

1026

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Duration
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Carrying the 2001 CSO loading methodology forward and adjusting the parameters in order to meet the targeted
company coverage requirement from LATF’s charge resulted in a pattern of loading similar to that shown in the
chart above. The Joint Committee observed that a the formulaic load structure similar to that used for the 2001
CSO results in margins that are considerably higher at the ages where the underlying experience had the highest
credibility. Note, the prior analysis was performed on the 2014 VBT, prior to it being projected forward to
2015 and then to 2017.

Ratio of Preliminary 2014 CSO to 2014 VBT--Formulaic Load
Male, Nonsmoker Ultimate Rates
25.0%

20.0%

15.0%

Margin

10.0%
5.0%

0.0%
25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100

Attained Age

In addition to a loading formula like that used for the 2001 CSO producing unreasonably high loads for some
issue age/duration combinations, the Joint Committee felt that because of the numerous tables that are being
produced as part of the 2017 CSO (especially considering all the preferred structure tables) a simpler load
should be developed. The table below demonstrates the pattern of the loading structure in the 2001 CSO for a
Male, Issue Age 35, Non-smoker risk.

The team first analyzed a flat 15% load (15% load at all issue ages and durations), but this simple structure
resulted in margins that were too high at the oldest ages. The team ultimately proposed a graded percentage
load that was highest at the lower attained ages and graded down at the higher attained ages. The graded load
results in a per 1,000 load that generally increases by age even though the percentage load decreases by age.
The graded load also results in a more intuitive pattern in load by age than other methods. Lastly, it is simple to
understand, simple to administer for the numerous table variations, and will make it easier to maintain
appropriate relationships between the various tables.

The graph below demonstrates the difference in loading structure and resulting margins between the 2001 CSO
loading and that used for the 2017 CSO.

Comparison of Percentage Loads
Issue Age 45, Male, NS
80%
70%
60%
50%
40%
30%
20%
10%
0%
45 48 51 54 57 B0 63 66 69 72 75 78 81 84 87 90 93 96 99 102 105 108
Attained Age

Percentage Load

2017 CS0O Load 2001 CS0O Load
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Development of Final Load and Coverage Testing

The final loading was developed by an iterative process whereby a load which varied by attained age was
developed, applied to the underlying table, and actual-to-expected ratios were calculated for each of the 51
companies. Actual to expected ratios less than 100% meant that company’s mortality experience was covered
by the loaded table and that company contributed to the 70% company coverage objective. The expected basis
used in the calculations was the pure experience table from the 2002-2009 data (rather than the 2015 VBT or
the 2017 Unloaded CSO) so as to keep the expected basis in the denominator in line with the time period of the
actual claims in the numerator.

This process was repeated until a load was found that the Joint Committee felt met the 70-79% guidance
provided without being excessive in any one risk class grouping.

As a starting point, an initial graded load was developed that was roughly equivalent to the flat 15% load that

the Joint Committee estimated to be necessary for 70% coverage. The initial trial loading was 18% at attained
ages below 20 grading down to 12% at attained ages above 80. This load covered 70.6% of the companies in

aggregate however the coverage was much less than 70% in many of the finer breakdowns by smoking status,
gender, and issue age ranges.

The load was increased to 20% below age 20 grading down to 14% at attained age 80, further grading down to
12% by attained age 100 and to an ultimate load factor of 5% at attained ages 110 and above. This load again
covered 70.6% of the companies in total but still did not have sufficient coverage in a majority of the finer
breakdowns.

The load was further increased to 32% below age 20 grading down to 25% at attained age 80, further grading
down to 23% by attained age 100 and to an ultimate load factor of 16% at attained ages 110 and above. While
this load structure covered 82.4% of the companies in total and met the 70% minimum coverage directive in a
vast majority of the results by issue age, gender, and smoking status, the Joint Committee believed this load was
excessive averaging almost 30%.

The load was then reduced back to 26%, 20%, 18%, and 10% at ages 110 and above. The coverage tests
continued to show coverage that was well above the 70-79% guidance.

The final load proposed by the Joint Committee was a loading factor of 23% below attained age 20, grading
down to 16.85% at attained age 80, further grading down to 14.8% by attained age 100 and an ultimate load
factor of 7.62% at attained ages 110 and above. This load provided the following coverage results:

70.6% of companies in aggregate;

72.5% of companies for males and 76.5% for females;

71.6% of the companies for male non-tobacco and 74.5% of the companies for female non-tobacco; and
74.5% of the companies for male tobacco and 78.4% for female tobacco.

The Joint Committee spent a significant amount of time reconciling the higher coverage seen at the finer
breakdowns compared to the aggregate. Ultimately, it was found that the different distributions of business by
the 51 companies caused different companies to be covered in the finer breakdowns compared to the companies
covered in the aggregate.

As a final step in the process, the load was adjusted at attained ages 107 and above so that the final 2017 CSO
table smoothly graded to 1,000 per 1,000 at attained age 120. This was necessary because the 2015 VBT and
therefore, the 2017 Unloaded CSO table, have a mortality rate of 500 per 1,000 starting at attained age 112 with

12



no omega age. The Joint Committee analyzed other ages to start grading from the mortality rate of 0.500 to
1.000 at attained age 120; however, starting at younger ages resulted in reserve patterns that were not smooth.

The final percentage loads by issue age and duration can be found in Appendix F - Percentage Load Factors.
Note: the load factors in Appendix F represent the loads prior to the additional grading of the mortality rates to
1,000 per 1,000 between attained ages 107 and 120. The loads for these ages will be higher than those shown in
Appendix F.

Loading the Preferred Structure Tables

The Joint Committee discussed whether the same load should apply to all five preferred structure tables or
whether the preferred structure tables should have different loads for each table. The rationale for different
loads is that a company must “qualify” to use the preferred structure table by demonstrating actual mortality
that is less than the corresponding unloaded CSO table and the nature of the qualification process should reduce
the volatility of potential mortality results, suggesting a smaller load. Another argument is that the resulting
volatility of mortality in the residual class may be higher than the aggregate CSO, which suggests the potential
for a higher loading factor.

However, the Joint Committee noted different loads for each table complicates the table construction.

Due to the complication of applying different loads for each table in ensuring appropriate relationships and
monotonicity as well as meeting the company coverage targets, the Joint Committee recommended using the
same percentage loads for both the 2017 CSO Table and each of the 2017 Preferred Structure CSO Tables.

Monotonicity Checks

Several monotonicity checks were performed on both the 2017 Unloaded and Loaded CSO Tables. The
monotonicity checks resulted in some adjustments in rates although the number of cells needing adjustment was
immaterial. The following are the checks performed and the exceptions allowed in the final table.

1. Q13+t > Op+t - Some exceptions for all gender/smoking status combinations up through attained age 32.
2. Qx+t+1 > Opget - Same exceptions as above.

3. Q[F(]+t+1 > Qpx+1]+t, - NO eXceptions.
4. ¢

dbacco 5= geomposite 5, gNon-tobaceo . 1y ey ceptions although equal rates were allowed for some age/duration
combinations.
5. gV >= g™ : ho exceptions although equal rates allowed for some age/duration combinations.

Reserve Analysis

Appendices H and J compare CRVM reserves calculated using the 2001 CSO Table to the 2017 CSO Table and
2017 Unloaded CSO table for several issue ages, tobacco and non-tobacco, for a whole life plan and a 20-year
level term product, respectively.

Whole life CRVM mean reserves were calculated using the tobacco distinct ultimate tables with an interest rate
of 3.5% on a fully continuous basis. Twenty-year term Regulation XXX mean reserves were calculated using
the select and ultimate preferred structure tables, using an interest rate of 4.5% on fully continuous basis.
Deficiency reserves were ignored for these comparisons.

The tobacco distinct tables only contain mortality rates for issue ages 18 and above; therefore, ultimate rates on
a tobacco/non-tobacco distinct basis only exist for attained ages 43 and above. In order to calculate reserves
using the ultimate table at attained ages 42 and before, the issue age 18 rates starting at the appropriate duration
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for the given age of calculation were used. For example, to calculate the whole life reserves for age 25, the
mortality rates for issue age 18, durations eight and later were used.

For the cells analyzed, whole life reserves using the 2017 CSO are between 3% and 9% lower than those using
the 2001 CSO for male, non-tobacco. Decreases are smaller at the higher issue ages and for male tobacco.
Decreases are also smaller for females than for males.

Appendix | — Whole Life Net Single Premium Comparisons compares Net Single Premiums calculated under
the 2017 CSO table to those calculated with the 2001 CSO table.

Level premium term products are expected to see larger decreases—25% for super preferred classes, 30% for
preferred classes, and 45% for residual standard classes. These changes are a little higher at younger ages and a
little lower for higher ages and tobacco. Some increases in reserves occur at higher issue ages. Lastly, the
pattern of reserves is sometimes different with the proposed 2017 CSO compared to the 2001 CSO.

In order to do a more thorough analysis, the Society of Actuaries and ACLI jointly sponsored an impact study to
conduct a more robust analysis of the impact of the change in the tables on a variety of products and to test the
relationship of the reserves at different levels of aggregation (e.g., Composite versus NS/SM versus Preferred
Structure Tables and Ultimate versus Select and Ultimate forms). The link to the final report on that impact
study can be found here: http://www.soa.org/Research/Research-Projects/Life-Insurance/research-cso-
impact-study.aspx.
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Appendix A

Appendix A —-2017 CSO NT/TB Tables

NONEODACCO ANB ... . ittt e e et et et et ettt e et e et e e e e e ee e 10
TODACCO AN ..ottt et e e e e e e e e e e e 18
NONTODACCO ALB ... .ottt e et e e et e e et e et et et e et e ettt e e e e e e 20
TODACCO ALB ..ot e e e e e e e e e e e e e e e e ens 22
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Appendix A

Iss. Age
13
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
a4
a5
46
47
43
43
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
73
76
77
78
79
80
81
82

83
34
85
86

87
88
89
90
91
92
93
94
95

Duration
1
0.83
0.77
0.66
0.56
0.53
0.45
0.38
0.33
0.28
0.25
0.22
0.20
0.19
0.16
0.16
0.17
0.17
0.18
0.18
0.18
0.18
0.18
0.20
0.23
0.26
0.31
0.36
0.42
0.48
0.53
057
0.60
0.61
0.61
0.62
0.62
0.63
0.64
0.74
0.89
1.10
134
158
1.76
1.85
1.93
1.99
207
217
230
247
268
288
3.09
332
3.60
3.99
4.38
4.76
4.94
518
5.37
5.56
6.02
6.62
7.62
897
10.62
12.82
15.38
17.96
20.66
2375
30.01
42.79
63.68
93.88
134.14

2
0.86
0.80
0.68
0.68
0.56
0.47
0.329
0.35
0.30
0.27
0.24
0.23
0.20
0.18
0.18
0.19
0.20
0.21
0.22
0.24
0.27
0.31
0.36
0.41
0.46
0.51
0.54
0.57
0.60
0.62
0.66
0.71
0.79
0.90
Loz
1.16
128
136
142
146
152
161
177
1.99
2.28
2.62
2.96
3.34
3.70
4.03
4.35
4.69
4.96
5.19
5.44
5.81
6.38
7.05
7.67
7.96
8.35
8.70
9.10
9.93
11.07
12.50
15.67
18.91
23.29
28.61
34.54
40.42
47.29
73.92
111.15
161.13
188.77
262.43

3
0.89
0.82
0.76
0.61
0.51
0.42
0.36
0.31
0.28
0.26
0.25
0.26
0.26
0.26
0.27
0.29
0.31
0.33
0.36
0.38
0.42
0.46
0.51
0.55
0.60
0.63
0.68
0.74
0.80
0.86
0.94
102
112
1.24
1.37
1.53
1.70
1.89
209
2.29
2.45
2.58
2.69
281
298
3.23
3.58
4.03
4.55
5.12
5.73
6.41
7.04
7.63
83.27
9.06
10.13
11.34
12.56
13.19
14.03
14.89
15.79
17.79
20.30
24.20
30.34
37.37
47.06
58.98
72.63
87.62
105.04
158.62
228.36
243.40
262.43
282.69

4
0.93
0.78
0.73
0.58
0.48
0.40
0.35
0.30
0.29
0.28
0.29
0.30
0.30
0.31
0.32
0.34
0.36
0.39
0.42
0.47
0.50
0.55
0.60
0.65
0.70
0.76
0.83
0.90
0.97
1.05
1.14
1.24
1.35
1.49
1.66
1.87
2.11
2.28
245
2.64
2.86
3.10
3.20
3.34
3.56
3.94
4.43
5.00
5.65
6.38
7.20
8.13
9.00
9.86

10.78
11.91
13.44
15.18
17.23
18.51
20.10
21.61
23.44
26.60
30.63
36.49
46.07
56.84
72.36
92.52

115.76

141.78

173.77

228.36

243.40

262.43

282.69

304.71

5
0.89
0.77
0.70
0.57
0.47
0.40
0.34
0.31
0.29
0.29
0.31
0.33
0.33
0.34
0.35
0.37
0.40
0.45
0.49
0.55
0.58
0.63
0.70
0.75
0.81
0.87
0.92
0.98
1.06
1.17
1.30
146
1.63
181
1.98
2.15
231
248
2.66
292
3.20
3.45
3.80
4.19
4.64
2,15
5.74
6.40
7.16
8.03
8.75
9.80
10.72
11.53
12.55
14.38
16.28
18.53
21.29
23.43
25.53
27.94
30.35
34.44
39.78
47.84
60.53
75.97
98.43
127.20
160.54
195.89
228.36
243.40
262.43
282.69
304.71
328.00

6
0.86
0.78
0.69
0.56
0.46
0.39
0.34
0.31
0.30
0.31
0.34
0.37
0.37
0.37
0.38
0.42
0.47
0.51
0.56
0.60
0.67
0.74
0.80
0.86
0.91
0.96
1.02
110
121
1.36
1.54
173
191
2.06
2,18
2.33
2.53
2.69
297
3.29
3.74
4.24
4.78
5.29
5.78
6.28
6.81
7.43
8.18
9.07
10.12
11.28
12.30
13.47
15.32
17.38
19.83
22.83
26.34
25.06
32.68
35.77
38.76
44.19
50.70
61.35
79.12
100.98
132.44
167.92
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09

7
0.85
0.78
0.67
0.35
0.46
0.39
0.35
0.34
0.34
0.36
0.38
0.41
0.41
0.41
0.45
0.49
0.54
0.57
0.64
0.71
0.78
0.83
0.89
0.95
101
108
117
129
143
1.60
178
195
211
2.25
2.39
2.61
2.87
3.13
3.55
4.06
4.63
5.21
5.76
6.27
6.76
7.30
7.91
8.65
9.55
10.61
11.84
13.21
14.57
16.59
18.68
21.13
24.36
28.16
32.57
36.33
40.80
45.61
50.49
58.30
68.05
83.03
106.74
137.78
172.31
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47

3
0.85
0.72
0.61
0.52
0.44
0.40
0.38
0.38
0.33
0.41
0.43
0.46
0.47
0.48
0.52
0.58
0.64
0.70
0.76
0.81
0.86
0.93
Loo
1.08
116
126
138
151
165
181
198
2.15
2.34
2.54
2.78
3.08
3.44
3.87
4.37
4.92
5.49
6.06
6.63
7.21
7.83
8.54
9.36
10.32
11.44
12.73
14.25
15.99
18.47
20.63
22.93
25.89
29.97
34.73
40.59
47.27
54.70
60.51
66.21
7542
90.85
112.59
149.07
176.84
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47

2017 Loaded CSO Male Nonsmoker ANB Mortality Rates per 1000

9
0.72
0.63
0.54
0.48
0.43
041
0.40
041
042
0.44
0.48
0.52
0.53
0.58
0.64
0.70
0.76
0.80
0.85
0.89
0.6
1.04
114
1.25
1.36
147
159
171
1.85
2.02
221
245
272
3.03
3.38
3.76
4.18
4.63
5.13
3.68
6.28
6.93
7.64
842
9.28
10.22
11.26
12.45
13.81
15.42
17.37
20.03
2243
25.01
28.33
32.85
38.12
44.61
31.97
60.11
68.74
76.25
84.59
99.51
119.07
151.59
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47

10
0.69
0.55
0.55
0.51
0.48
0.47
0.48
0.49
0.51
0.55
0.60
0.65
0.66
0.69
0.75
0.80
0.84
0.88
0.92
0.99
1.08
119
131
1.43
1.55
1.67
179
193
2.10
2.32
2.58
2.89
3.23
3.60
3.98
4.37
4.79
5.27
5.81
6.46
7.22
8.08
9.04
10.06
11.11
12.23
13.45
14.84
16.49
18.51
21.01
24.05
27.16
30.50
35.47
41.22
48.29
56.28
65.07
74.27
84.72
96.56
109.95
130.19
159.52
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80

11
0.63
0.57
0.53
0.51
0.51
0.51
0.52
0.54
0.58
0.63
0.68
0.74
0.75
0.77
0.82
0.86
0.90
0.93
1.01
110
1.21
1.33
1.46
1.59
172
1.86
2.01
2.19
2.42
2.68
2.99
3.32
3.67
4.02
4.39
4.83
5.27
5.85
6.58
7.44
8.43
9.53
10.72
11.89
13.06
14.29
15.58
17.10
18.98
21.43
24.47
28.35
32.72
37.56
44.25
51.94
61.74
7150
81.68
93.75
109.78
126.14
145.93
166.45
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47

12
0.58
0.54
0.53
0.53
0.54
0.55
0.57
0.61
0.85
0.70
0.76
0.82
0.82
0.84
0.88
0.92
0.96
1.03
112
123
135
148
1.62
1.76
192
2.09
2.29
2.52
2.78
3.08
3.40
3.72
4.04
4.44
4.86
5.32
5.86
6.65
7.64
8.73
5.94
11.11
12.50
13.76
15.02
16.40
17.81
19.55
21.69
24.58
28.53
32.90
37.91
44.99
52.22
62.03
7157
82.29
54.73
112.19
131.67
151.74
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80

396.80 418.66
418.66 439.65
396.80 418.66 439.65 459.36 477.43
396.80 418.66 439.65 459.36 477.43

13
0.55
0.54
0.54
0.56
0.58
0.60
0.63
0.67
0.71
0.76
0.82
0.88
0.88
0.92
0.97
101
Lo8
117
127
138
151
165
181
1.98
2.17
2.39
2.63
2.90
3.19
3.50
3.83
4.15
4.50
4.89
3.37
5.98
6.80
7.81
8.94
10.18
11.42
12.76
14.26
15.64
17.09
18.77
20.56
22.71
25.29
28.72
32.92
38.27
44.99
52.49
62.12
7..64
82.39
95.36
113.49
133.64
155.69
175.35
193.52
21149
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.85
459.36

14
0.57
0.58
0.60
0.62
0.64
0.68
0.71
0.74
0.73
0.85
0.92
0.99
1.00
102
107
114
1.23
1.32
1.43
155
168
1.84
2.02
222
244
270
298
3.29
3.62
3.97
4.34
4.71
5.12
3.60
6.21
6.96
7.94
9.08
10.21
11.48
12.83
14.46
16.04
17.73
19.59
2L.76
24.02
26.67
29.76
33.77
38.63
45.13
22.77
62.79
71.71
82.49
96.55
114.18
134.15
157.18
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43

15
0.59
0.64
0.66
0.68
0.72
0.75
0.78
0.82
0.87
0.95
1.02
1.09
1.09
113
121
1.29
1.38
1.48
1.60
172
1.86
2.03
2.23
246
2.73
3.03
3.38
3.75
4.14
4.55
4.98
5.41
5.90
6.47
7.18
8.02
9.11
10.23
11.50
12.84
14.48
16.29
18.23
2041
2282
25.54
28.31
31.47
35.10
39.75
45.28
52.82
63.46
71.96
82.60
99.25
115.48
134.97
157.18
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32

16
0.67
0.70
0.72
0.75
0.77
0.80
0.84
0.89
0.96
1.04
111
1.17
122
129
137
146
1.56
1.66
178
191
2.07
2.26
2.49
2.77
311
3.49
3.91
4.35
4.80
5.26
574
6.24
6.79
742
8.18
9.13
10.23
11.55
12.96
14.61
16.51
18.70
21.15
23.86
26.81
30.09
33.59
37.56
42.63
48.22
55.30
64.14
75.44
87.01
99.93
119.89
137.75
157.18
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
5330.61

503.32 530.61 559.39
503.32 530.61 559.39

17
0.78
0.80
0.83
0.85
0.88
0.91
0.97
1.03
111
118
124
1.28
1.36
144
153
1.63
173
1.85
1.97
2.12
231
2.54
2.83
3.19
3.61
4.07
4.55
2.02
5.49
5.98
6.51
7.04
7.64
8.32
9.15
10.23
11.61
13.00
14.73
16.77
19.11
21.77
24.69
27.89
3138
32.24
39.83
44.84
52.001
59.31
68.05
78.07
91.79
105.12
120.36
139.49
157.18
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
359.39
589.72

138
0.90
0.93
0.96
0.98
101
1.06
112
117
1.23
1.27
131
1.38
147
156
1.66
178
1.90
2.03
2.18
2.37
2.60
2.90
3.26
3.69
4.17
4.66
5.14
2.61
6.06
6.59
7.15
7.75
8.44
9.24
10.24
11.66
13.09
14.81
16.90
19.25
22.00
25.03
28.41
32.11
36.32
40.83
46.90
52.80
61.78
70.36
80.63
92.26
107.61
122.50
139.45
157.18
175.35
193.52
211.49
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
559.39
289.72
621.70

589.72 621.70 655.42

19
1.05
107
110
113
117
121
124
127
130
132
139
1.48
1.58
1.69
182
196
2.10
2.26
2.46
2.69
2.99
3.35
3.77
4.24
4.72
5.20
5.63
6.08
6.61
7.16
7.83
8.56
9.43
10.45
11.71
13.17
14.99
17.05
19.51
22.14
25.26
28.54
32.50
36.83
42,12
47.43
34.70
62.21
72.19
82.34
94.09
107.61
122.90
139.49
157.18
175.35
193.52
21149
228.36
243.40
262.43
282.69
304.71
328.00
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
559.39
589.72
621.70
655.42
690.96

20
1.18
1.21
1.24
1.28
1.30
1.32
1.32
1.32
1.33
1.39
1.49
1.60
1.73
1.87
2.02
2.18
2.36
2.57
2.81
3.10
3.45
3.85
4.29
474
5.20
5.64
6.08
6.62
7.21
7.87
8.72
9.68

10.79
12.05
13.54
15.21
17.21
19.61
2234
25.39
28.88
32.56
37.38
22.36
28.62
54.77
63.46
72.19
82.34
94.09

107.61

122.90

139.49

157.18

175.35

193.52

211.49

228.36

243.40

262.43

282.69

304.71

328.00

352.09

374.47

396.80

218.66

439.65

459.36

477.43

503.32

530.61

559.39

589.72

621.70

655.42

690.96

728.43

21 22 23 24 25 Ult.
1300 1.37 143 151 161 1.70
133 141 149 158 168 179
137 144 151 161 172 1.83
137 144 153 14 L78 1.91
138 145 153 167 183 1.97
1.39 145 153 1.69 1.88 2.05
140 145 154 173 194 2.14
140 146 162 183 204 2.25
141 155 174 196 219 242
150 1.68 1.89 212 237 2.63
163 1.83 206 231 258 2.88
1.77 2.00 224 252 2.83 3.14
193 218 245 275 3.08 3.40
210 237 267 3.00 334 3.64
228 258 291 325 3.59 3.87
247 281 316 351 3.83 4.11]
269 3.06 343 378 4.08 4.39
293 3.33 372 406 437 4.74)
322 3.64 4.03 437 474 5.21]
3.55 398 436 474 520 5.79
393 436 474 520 574 6.44
433 474 520 570 641 7.17
474 520 3566 631 713 7.96
5.20 5.65 6.22 7.04 787 8.81
5.64 6.15 6.84 7.70 8.66 9.72
611 673 755 851 956 10.73
6.63 742 837 944 1058 11.87
7260 8.260 9.37 10.53 1L77 13.21
8.02 9.25 1045 11.72 13.18  14.80|
8.94 10.39 1170 13.15 14.78 16.70
10.03 11.68 13.13 14.76 16.64 1891
11.26 13.08 14.73 16.59 18.77 2143
12.61 14.54 1647 1875 21.29 24.24
1402 16.08 18.33 20.98 23.98 27.32
15.69 17.89 2041 2344 2690 3071
17.52 20.01 22.88 26.29 30.15 34.46
19.70 22.75 26.21 30.06 34.06 38.74
2240 25.93 29.77 33.97 38.74 43.68
25.68 29.59 33.92 38.74 43.68 4946
29.05 33.39 38.58 43.68 4946 55.93
33.34 3841 43.68 4946 55.93 63.46
37.52 43.27 4946 5593 63.46 72.19
43.11 49.46 55.93 63.46 7219 82.34
48.84 55.93 63.46 7219 8234 94.09
55.93 63.46 7219 8234 94.09 107.61
63.46 72.19 82.34 94.09 107.61 122.90
72.19 82.34 54.09 107.61 122.90 139.49
82.34 94.09 107.61 122.50 139.49 157.18
94.09 107.61 122.90 139.49 157.18 175.35
107.61 122,90 139.49 157.18 175.35 193.52
122.90 139.49 157.18 175.35 193.52 211.49
139.49 157.18 175.35 193.52 211.49 228.36
157.18 175.35 193.52 211.49 228.36 243.40
175.35 193.52 211.49 228.36 243.40 262.43
193.52 211.49 228.36 243.40 262.43 282.69
211.49 228.36 243.40 262.43 282.69 304.71
228.36 243.40 262.43 282.69 304.71 328.00
243.40 262.43 282.69 304.71 328.00 352.09
262,43 282.69 304.71 328.00 352.05 374.47
282.69 304.71 328.00 352.09 374.47 396.80
304.71 328.00 352.09 374.47 396.80 418.66
328.00 352.09 374.47 396.80 418.66 439.65
352.09 374.47 396.80 418.66 439.65 459.36
374.47 396.80 418.66 439.65 459.36 477.43
396.80 418.66 439.65 459.36 477.43 503.32
418.66 439.65 455.36 477.43 503.32 530.61]
439.65 459.36 477.43 503.32 530.61 559.39
459.36 477.43 503.32 530.61 559.39 589.72
477.43 503.32 530.61 559.39 589.72 621.70
503.32 530.61 559.39 589.72 621.70 653.42
530.61 559.39 585.72 621.70 655.42 690.96]
559.39 589.72 621.70 655.42 690.96 728.43
589.72 621.70 655.42 690.96 728.43 767.94
621.70 655.42 690.96 728.43 767.94 809.58
655.42 690.96 728.43 767.94 809.58 853.48
690.96 728.43 767.94 809.58 853.48 899.77
728.43 767.94 809.58 853.48 899.77 948.56
767.94 805.58 853.48 899.77 948.56 1000.00

Att. Age

5& k&

47

49
50
a1
22
33
54
55
56
a7
28
39
60
61
62

528

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

HES

86
87
88
89
S0
91
92
93
54
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
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Appendix A

Iss. Age
13
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
a4
a5
46
47
43
43
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
73
76
77
78
79
80
81
82

83
34
85
86

87
88
89
90
91
92
93
94
95

Duration
1 2
0.33 0.33
0.33 0.33
0.29 0.28
0.23 0.25
0.19 0.24
0.18 0.22
0.16 0.20
013 017
011 015
010 0.15
0.09 0.14
0.09 0.15
0.09 0.15
0.09 0.16
0.09 017
0.09 017
0.10 0.18
011 0.19
0.12 0.20
013 0.21
0.14 0.22
015 0.24
0.16 0.25
017 0.27
0.18 0.28
019 0.30
021 031
0.24 0.32
0.27 0.32
0.29 0.33
030 036
0.31 043
0.32 055
033 o071
034 0.9
035 099
036 102
0.37 103
038 104
039 Lo6
041 108
043 111
050 116
059 120
071 134
085 153
099 1.0
109 233
121 246
134 256
148 2.66
164 276
182 2.89
202 3.05
224 3.27
248  3.55
285 3.90
32T a4z
376 479
424 536
479 611
534  6.99
553 s8.09
599 9.36
6.58 10.81
758 12.51
897 14.47
10.21 17.01
11.30 2051
1249 2475
13.82 29.88
1530 35.47
16.93 42.06
2163 55.39
3152 85.16
48.19 126.41
72.99 153.12

108.15 220.68

3
0.33
0.31
0.23
0.27
0.26
0.23
0.20
0.18
0.17
0.17
0.17
0.17
0.18
0.19
0.20
0.22
0.25
0.28
0.31
0.34
0.36
0.38
0.39
0.39
0.40
042
0.45
0.50
0.56
0.65
0.76
0.90
104
118
1.26
1.32
1.37
141
143
144
1.48
1.56
1.79
211
2.50
2.92
3.28
3.55
3.76
391
4.06
4.22
4.42
4.67
4.99
5.42
5.98
6.70
7.59
8.67
9.96
11.54
13.35
15.37
17.60
20.36
23.56
28.41
34.29
41.39
49.97
60.25
79.26
122.13
179.81
198.09
220.68
245.51

4
0.33
0.31
0.30
0.28
0.25
0.21
0.19
0.18
0.18
0.19
0.19
0.1
0.20
0.21
0.23
0.27
0.30
0.35
0.38
0.44
0.47
0.49
0.50
0.52
0.55
0.61
0.69
0.77
0.82
0.88
0.96
1.08
1.21
1.33
1.43
1.53
1.62
1.68
1.78
154
2.19
2.52
2.86
3.15
3.34
3.72
3.96
4.12
4.25
4.40
4.71
5.19
5.67
6.33
7.23
8.20
9.24

10.35
11.54
12.81
14.26
15.83
17.53
19.40
21.47
25.91
31.25
37.72
45.53
54.96
72.03
95.89

132.27

179.81

198.09

220.68

245.51

272.59

5
0.33
0.32
0.30
0.27
0.23
0.21
0.20
0.20
0.21
0.21
0.21
0.22
0.23
0.25
0.29
0.33
0.37
0.41
0.45
0.50
0.54
0.58
0.61
0.64
0.70
0.75
0.81
0.87
0.93
1.00
111
122
134
148
1.60
1.74
1.90
2.09
232
2.61
2.95
3.32
3.68
4.00
4.23
4.40
4.50
4.72
4.99
541
6.00
6.74
7.62
8.60
9.63
10.69
1179
12.96
14.20
15.65
17.27
19.08
21.21
23.74
28.17
33.41
40.33
48.68
61.21
82.27
115.41
150.92
179.81
198.09
220.68
245.51
272.59
30L.55

6
0.33
0.32
0.29
0.25
0.23
0.23
0.23
0.23
0.24
0.24
0.25
0.26
0.28
0.31
0.35
0.39
0.42
0.46
0.51
0.57
0.60
0.63
0.66
0.72
0.78
0.84
0.89
0.95
1.03
112
1.22
135
143
1.64
173
1.94
2.14
2.37
2.66
3.00
3.36
3.73
4.05
4.29
4.48
4.70
4.97
5.52
6.10
6.79
7.63
8.61
9.69
10.82
12.00
13.23
14.55
15.97
17.67
15.60
21.83
24.51
27.76
32,11
38.07
45.20
54.92
69.47
95.66
125.22
162.83
179.81
198.09
220.68
245.51
272.59
301.55
331.99

7
0.33
0.31
0.28
0.26
0.25
0.26
0.26
0.27
0.27
0.28
0.29
0.32
0.35
0.38
0.42
0.46
0.50
0.54
0.58
0.60
0.63
0.66
0.72
0.79
0.84
0.90
0.97
104
114
1.24
137
151
167
181
1.97
2.16
2.40
2.68
3.01
3.37
3.74
4.06
4.32
4.52
4.72
3.05
3.63
6.38
717
8.14
9.28
10.56
11.93
13.39
14.95
16.62
18.45
20.62
23.11
25.96
29.38
33.50
38.58
44.84
52.77
63.97
82.43
105.06
129.54
162.83
179.81
158.09
220.68
245.51
272.59
30L.55
331.99
357.42

3
0.33
0.30
0.28
0.28
0.28
0.29
0.30
0.31
0.32
0.33
0.35
0.38
0.42
0.46
0.43
0.52
0.55
0.58
0.60
0.63
0.67
0.72
0.79
0.86
0.93
101
110
120
130
1.42
1.55
1.69
183
2.00
2.19
2.42
2.70
3.03
3.38
3.75
4.07
4.34
4.57
4.81
5.10
.64
6.43
7.30
8.40
9.71
11.24
12.92
14.75
16.75
18.94
21.32
24.12
27.31
30.92
35.17
40.18
46.19
53.39
62.23
73.38
90.37
115.37
137.52
162.83
179.81
198.09
220.68
245.51
272.59
301.55
33199
35742

2017 Loaded CSO Female Nonsmoker ANB Mortality Rates per 1000

9
0.33
031
0.30
0.31
0.32
0.33
0.33
0.34
0.36
0.38
0.41
0.45
0.49
0.52
0.54
0.6
0.58
0.60
0.64
0.67
0.73
0.81
0.89
0.99
1.09
119
1.29
1.39
1.50
1.61
1.74
1.89
2.05
2.25
2,43
277
3.09
345
3.81
4.15
441
4.67
4.91
5.25
5.72
6.47
7.41
8.63
10.11
11.84
13.81
15.99
18.40
21.06
24.01
27.42
31.25
35.53
40.45
46.09
52.63
60.17
70.49
81.49
97.24
120.09
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
331.99
357.42

10
0.35
0.34
0.34
0.34
0.35
0.35
0.36
0.37
0.40
0.43
0.47
0.51
0.55
0.58
0.60
0.62
0.64
0.66
0.70
0.77
0.85
0.95
1.06
1.17
1.27
1.38
148
1.58
1.70
1.83
1.98
2.15
2.36
2.60
2.88
3.19
3.53
3.88
4.21
4.50
4.77
5.07
5.44
5.96
6.71
771
9.01
10.59
12.46
14.57
16.96
19.61
22.56
25.82
29.62
33.78
38.36
43.52
49.29
55.76
64.12
75.08
89.01
102.65
123.35
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
331.99
357.42
382.58

11
0.37
0.36
0.36
0.36
0.36
0.36
0.38
0.40
0.44
0.49
0.54
0.58
0.62
0.64
0.66
0.68
0.71
0.75
0.82
0.91
1.01
112
1.23
1.34
1.44
154
1.65
177
1.92
2.09
2.29
2.51
2.75
3.02
331
3.62
3.96
4.28
4.60
4.90
5.24
5.68
6.27
7.08
8.14
9.47
11.03
12.85
14.89
17.25
19.93
22.69
26.50
30.54
34.83
39.42
44.54
20,17
57.95
67.77
78.07
92.29
109.27
127.02
145.98
162.83
179.81
1938.09
220.68
245.51
272.59
301.55
331.99
357.42

12
0.39
0.39
0.38
0.37
0.37
0.38
0.41
0.45
0.50
0.56
0.61
0.66
0.69
0.71
0.74
0.76
0.80
0.88
0.97
1.06
117
1.28
1.39
1.43
1.59
171
1.85
2.01
221
2.44
2.69
2.95
3.21
3.47
3.75
4.04
4.37
4.71
5.09
2.00
6.00
6.67
7.54
8.65
10.00
11.61
13.33
15.25
17.36
20.10
22.82
26.64
30.80
35.06
39.72
46.00
52.41
99.59
69.58
81.52
94.51
112.28
130.37
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
331.99
357.42
382.58

382.58 407.03
407.03 430.37
382.58 407.03 430.37 452.19

13 14
041 044
0.40 043
0.33 043
0.33 044
0.40 047
0.43 051
0.47 0.56
0.52  0.61
0.58 0.66
0.64 0.71
0.70 0.75
0.73 0.7
0.76 0.80
0.78 0.83
0.82 0.87
0.86 0.95
0.92  1.03
102 113
L1z 123
122 134
133 145
143 135
153 167
1.65 1.80
L77 196
192 215
210 236
231 2.60
255  2.87
2.82 315
3.13 348
342 381
3.68 4.09
3.94 438
4.22 472
4.52  5.10
4.90 5.58
533 6.14
5.84 6.80
6.42 7.35
713 846
8.04 9.61
9.17 10.94
10.53 12.59
12,11 14.34
13.93 1640
15.80 18.48
17.93 20.82
20.26 23.93
22.95 26.92
26.78 3132
3L.06 35.50
35.48 42.07
41.49 49.67
47.42 57.38
55.30 66.75
63.13 76.33
7195 8741
84.00 100.22
57.84 116.00
114.23 130.37
130.37 145.98
145.98 162.83
162.83 179.81
179.81 198.09
198.09 220.68
220.68 245.51
245.51 272.59

272.59 301.55
301.55 331.99
331.99 35742
357.42 382.58
382.58 407.03
407.03 430.37
430.37 452.19
452,19 472.10
472,10 498.11 525.54 554.48 585.02 617.24
382.58 407.03 430.37 452.19 472,10 498.11 525.54 554.48 583.02 617.24 651.23

15
048
0.48
0.50
0.52
0.56
0.60
0.64
0.68
0.72
0.75
0.78
0.80
0.83
0.88
0.95
1.04
113
1.24
134
146
1.56
1.68
1.81
1.97
2.16
238
2,61
2.88
3.15
3.48
384
4.19
4.53
4.90
5.33
5.80
6.39
7.07
7.90
8.84
9.97
11.34
12.94
14.79
16.78
19.12
21.58
24.45
23.14
31.59
35.55
42.45
51.23
59.86
63.61
79.16
90.22
102.51
116.00
130.37
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
331.99
357.42
382.58
407.03
430.37
452.19
472.10
498.11

16
0.55
0.57
0.59
0.62
0.66
0.69
0.71
0.73
0.75
0.78
0.81
0.85
0.89
0.96
104
114
124
1.35
146
158
170
1.84
2.00
2.19
2.40
2.64
2.89
3.17
3.49
3.86
4.27
4.67
5.09
2.04
6.04
6.57
7.27
8.11
9.12
10.27
11.63
13.24
15.09
17.20
19.47
22,21
25.77
29.59
33.73
38.10
43.46
5152
61.31
69.73
79.16
90.22
102,51
116.00
130.37
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
33199
357.42
382.58
407.03
430.37
452.19
472.10
498.11
525.54

17
0.62
0.67
0.70
0.73
0.75
0.76
0.77
0.78
0.80
0.83
0.87
0.91
0.98
1.06
115
1.26
136
1.48
1.61
175
1.90
2.06
2.24
2.44
2.67
2.93
3.20
3.52
3.89
4.30
4.76
5.22
5.70
6.19
6.70
7.35
8.19
9.20
10.46
11.81
13.39
15.28
17.37
19.73
22.54
26.19
30.29
34.85
40.48
45.63
51.82
61.31
69.73
79.16
90.22
102.51
116.00
130.37
145.98
162.83
179.81
1938.09
220.68
245.51
272.59
301.55
331.99
357.42

138
0.71
0.78
0.81
0.82
0.83
0.84
0.84
0.85
0.88
0.91
0.95
0.99
109
117
1.26
137
1.49
1.63
173
1.96
214
2.32
2.52
2.73
2.97
3.28
3.56
3.93
4.34
4.79
5.30
5.80
6.32
6.86
742
8.29
9.32
10.49
11.97
13.53
15.34
17.49
19.76
22.66
26.45
30.41
35.76
40.48
45.63
51.82
61.31
69.73
79.16
50.22
102.51
116.00
130.37
145.98
162.83
179.81
198.09
220.68
245,51
272,59
301.55
331.99
357.42
382.58

382.58 407.03
407.03 430.37
430.37 452.19
452.19 472.10
472.10 498.11
498.11 525.54
525.54 554.48
354.48 585.02

19
0.80
0.88
0.90
0.92
0.92
0.92
0.92
0.93
0.95
0.99
Lo3
1.09
118
126
137
149
L.66
1.84
2.03
2.23
2.43
2.63
2.84
3.07
3.33
3.68
4.00
4.43
4.88
5.37
5.91
6.46
7.03
7.65
8.40
9.43
10.65
12.13
13.81
15.61
17.72
20.20
23.01
26.50
30.98
35.76
40.48
45.63
51.82
61.31
69.73
79.16
90.22
102.51
116.00
130.37
145.98
162.83
179.81
198.09
220.68
245.51
272.59
30L.35
33199
357.42
382.58
407.03
430.37
452,19
472.10
498.11
525.54
554.48
585.02
617.24
651.23
687.10

20
0.89
0.96
0.98
0.99
1.00
1.00
1.00
1.00
103
1.07
112
1.19
1.28
138
150
1.67
1.86
2.08
231
2.53
274
2.96
3.20
347
3.78
4.15
4.56
3.01
3.50
6.02
6.60
7.22
791
8.69
9.66
10.81
12.24
14.14
16.00
18.11
20.57
23.43
26.84
30.98
35.76
40.48
45.63
51.82
61.31
69.73
79.16
90.22
102.51
116.00
130.37
145.98
162.83
179.81
198.09
220.68
245.51
272.59
301.55
33199
357.42
382.58
407.03
430.37
452.19
472.10
498.11
525.54
554.48
585.02
617.24
651.23
687.10
724.94

21 22 23 24 25 Ult.
098 1.01 1.03 104 1.04 1.04
101 103 104 104 104 1.05
103 1.04 104 104 105 1.05
104 104 104 105 105 1.09
104 104 105 105 109 114
1.04 1.05 105 1.09 114 1.20
1.05 1.05 1.09 114 1.20 1.28
105 1.09 114 120 128 1.38
109 114 120 128 138 1.51
114 1200 128 138 151 1.68
1200 128 138 151 1.68 1.89
1.28 1.38 151 1.68 1.89 2.12
1.38 151 1.68 1.89 212 2.36
151 1.68 1.89 212 236 2.59
168 1.83 212 236 259 2.81
1.89 212 236 259 281 3.04
212 236 2539 281 304 3.28
2.36 2.59 2381 3.04 3.28 3.55
259 2.81 3.04 328 3.55 3.86
281 3.04 328 355 3.86 4.23
3.04 3.28 355 386 423 4.65
3.28 3.35 3.80 423 4.65 2,12
3.55 3.86 423 465 512 5.63
3.86 4.23 465 512 5.63 6.17
423 465 512 563 617 6.76
465 512 563 617 676 7.40
512 563 617 676 740 8.13
363 617 676 740 8.13 8.97
6.17 676 740 813 B8.97 9.97
6.76 740 813 897 9.97 111§
7.40 8.13 897 9.97 1116 1254
8.13 8.97 997 1116 1254 14.14
8.97 9.97 1116 1254 1414 16.00
9.97 1116 1254 14.14 16.00 18.11
11.16 1254 14.14 16.00 18.11 20.57
12.54 14.14 16.00 1811 20.57 23.43
14.14 16.00 18.11 20.57 23.43 26.84
16.00 18.11 20.57 23.43 26.84 3098
18.11 20.57 23.43 26.84 30.98 35.76
20.57 23.43 26.84 30.98 35.70 4048
23.43 26.84 30.98 3576 4048 45.63
26.84 30.98 35.76 40.48 45.63 51.82
30.98 35.76 40.48 45.63 51.82 61.31
35.76 4048 4563 51.82 6131 69.73
40.48 4563 51.82 61.31 69.73 79.16
45.63 5L.82 6131 69.73 79.16 90.22
51.82 61.31 69.73 79.16 90.22 102.51
61.31 69.73 79.16 90.22 102.51 116.00
69.73 79.16 90.22 102.51 116.00 130.37
79.16 90.22 102.51 116.00 130.37 145.98
90.22 102.51 116.00 130.37 145.98 162.83
102,51 116.00 130.37 145.98 162.83 179.81
116.00 130.37 145.98 162.83 179.81 198.09
130.37 145.98 162.83 179.81 193.09 220.68
145.98 162.83 179.81 198.09 220.68 245.51
162.83 179.81 198.09 220.68 245.51 272.59
179.81 198.09 220.68 245.51 272.59 301.55
198.09 220.68 245.51 272.59 301.55 331.99
220.68 245.51 272.59 301.55 331.95 357.42
245.51 272.59 301.55 331.99 357.42 382.58
272.59 301.55 331.99 357.42 382.58 407.03
301.55 331.99 357.42 382.58 407.03 430.37
331.99 357.42 382.58 407.03 430.37 452.19
357.42 382.58 407.03 430.37 452.19 472,10
382.58 407.03 430.37 452.19 472.10 498.11
407.03 430.37 452,19 472.10 498.11 525.54|
430.37 452.19 472.10 498.11 525.54 554.48
452.19 472.10 498.11 525.54 554.48 585.02
472.10 498.11 525.54 554.48 585.02 £17.24
498.11 525.54 554.48 585.02 617.24 651.23
525.54 554.48 585.02 617.24 651.23 687.10|
554.48 585.02 617.24 651.23 687.10 724.94]
585.02 617.24 651.23 687.10 724.94 764.87
617.24 651.23 687.10 724.94 764.87 806.99
651.23 687.10 724.94 764.87 806.99 851.43
687.10 724.94 764.87 806.99 851.43 898.33
724.94 764.87 806.99 851.43 898.33 947.80
764.87 806.99 851.43 858.33 947.80 1000.00

Att. Age

5& k&

47

49
50
a1
22
33
54
55
56
a7
28
39
60
61
62

528

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

HES

86
87
88
89
S0
91
92
93
54
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
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Appendix A

Iss. Age
13
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
a4
a5
46
47
43
43
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
73
76
77
78
79
80
81
82

83
34
85
86

87
88
89
90
91
92
93
94
95

Duration
1
0.83
0.78
0.75
0.70
0.65
0.59
0.55
0.50
0.47
0.43
0.39
0.38
0.37
0.38
0.38
0.39
0.40
0.41
0.43
0.45
0.48
0.52
0.58
0.63
0.69
0.75
0.80
0.85
0.92
1.00
1.09
1.19
1.30
142
1.56
17
1.89
2.09
21
255
283
313
347
3.85
425
4.69
5.15
563
6.12
6.62
7.16
7.75
8.42
920
10.09
11.09
1219
1337
14.61
15.91
17.29
18.79
2045
22.32
2441
27.03
29.99
33.32
37.03
41.18
45.69
50.49
5546
62.23
7343
89.93
112.19
140.42

2
0.86
0.81
0.78
0.72
0.67
0.60
0.57
0.55
0.52
0.50
0.48
0.49
0.51
0.54
0.57
0.61
0.62
0.65
0.69
0.72
0.79
0.87
0.96
1.05
115
1.23
131
142
1.53
1.67
181
197
2.16
2.37
2.60
2.87
3.18
3.54
3.94
4.40
4.92
5.50
6.14
6.85
7.62
8.42
9.24
10.06
10.88
11.73
12.65
13.67
14.84
16.17
17.63
19.21
20.86
22,55
24.29
26.11
28.04
30.13
32.44
35.00
38.21
41.78
45.73
50.04
54.76
29.78
64.97
7121
77.84
90.35
130.86
177.35
157.26
270.09

3
0.90
0.84
0.80
0.75
0.68
0.62
0.60
0.58
0.55
0.54
0.53
0.57
0.63
0.70
0.76
0.81
0.85
0.90
0.95
1.03
113
1.23
1.34
144
1.52
1.60
172
1.87
2.04
224
248
2.76
3.09
3.49
3.95
4.49
5.11
5.83
6.64
7.33
8.48
9.48
10.51
11.55
12.59
13.61
14.60
15.58
16.59
17.69
18.95
20.43
22.14
24.05
26.12
28.30
30.52
32.80
35.17
37.67
40.37
43.32
46.54
30.57
34.98
39.78
64.90
70.37
76.00
81.60
86.96
92.09
107.26
171.79
242,51
254.10
270.09
287.62

4
0.93
0.87
0.83
0.77
0.70
0.67
0.64
0.61
0.59
0.58
0.60
0.65
0.73
0.81
0.88
0.94
0.98
1.02
1.08
1.19
1.31
142
1.54
1.64
1.74
1.89
2.08
2.29
2.54
2.83
3.17
3.57
4.04
4.59
5.22
5.95
6.79
7.74
8.79
9.95

11.20
12.52
13.89
15.29
16.68
18.02
19.35
20.73
22.25
24.02
26.18
28.70
31.55
34.64
37.86
41.04
44.19
47.33
50.50
53.79
57.25
60.89
65.41
70.21
75.29
80.56
86.07
91.58
96.87

101.70

121.19

145.41

174.66

242,51

254.10

270.09

287.62

307.36

5
0.96
0.90
0.85
0.79
0.75
0.71
0.67
0.64
0.63
0.64
0.67
0.74
0.83
0.91
0.99
1.06
111
1.18
1.26
138
151
1.63
173
1.81
2.00
222
248
2.76
3.08
3.44
3.85
4.30
4.82
2.40
6.06
6.88
8.07
9.15
10.33
11.63
13.02
14.48
15.98
17.50
18.98
20.47
22.03
23.39
25.36
27.70
3041
33.43
36.71
40.09
43.46
46.75
51.06
34.46
56.83
60.49
64.38
70.66
76.06
81.87
88.11
54.76
101.56
107.62
116.53
148.62
167.96
201.86
242.51
254.10
270.09
287.62
307.36
328.95

6
0.99
0.94
0.88
0.82
0.77
0.73
0.69
0.68
0.69
0.72
0.76
0.84
0.92
1.00
1.07
1.16
1.25
1.34
1.46
1.60
172
1.82
1.87
2.09
2.33
2.61
292
3.25
3.62
4.02
4.47
4.95
5.50
6.10
6.97
8.37
9.46
10.68
12.02
13.47
15.00
16.60
18.22
19.83
21.02
22.70
23.76
25.57
27.98
30.73
33.80
37.12
40.53
43.92
47.78
51.66
56.24
99.26
61.76
63.75
70.80
76.94
84.27
94.17
102.48
110.44
117.17
129.88
161.23
186.50
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09

7
102
0.97
0.90
0.84
0.78
0.74
0.72
0.73
0.76
0.80
0.85
0.93
1.00
108
117
128
140
1.54
1.69
182
190
193
2.16
241
2.70
3.01
3.36
3.73
4.14
4.58
5.07
5.61
6.22
7.05
8.63
9.73
10.97
12.34
13.84
15.46
17.14
18.86
20.59
21.89
22.95
24.14
23.75
28.21
3101
34.07
37.42
40.85
44.25
48.00
52.70
56.79
60.45
62.27
66.31
72.52
80.47
87.98
98.58
108.85
118.21
125.53
141.75
172.03
200.41
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47

3
1.05
0.97
0.90
0.84
0.79
0.77
0.77
0.80
0.85
0.90
0.95
1.03
110
120
132
147
L62
177
191
1.99
2.00
2.23
2.48
2.77
3.08
3.43
3.81
4.22
4.68
5.19
5.75
6.39
7.12
8.83
9.94
11.19
12.59
14.13
15.80
17.57
19.38
21.21
23.07
24.51
25.63
26.50
28.75
3161
34.34
37.66
41.12
44.54
48.18
52.83
57.33
61.70
65.68
67.65
75.14
83.40
91.08
102.26
113.78
123.94
133.19
152.13
181.04
209.68
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47

2017 Loaded CSO Male Smoker ANB Mortality Rates per 1000

9
1.05
0.97
0.30
0.84
0.82
0.82
0.85
0.89
0.54
0.99
1.07
1.14
1.24
138
153
1.69
1.85
1.99
2.07
2.09
231
2.6
2.34
3.15
3.50
3.88
4.30
4.78
531
5.91
6.60
7.37
9.00
10.12
11.23
12.62
14.16
15.83
17.58
19.40
21.73
23.68
25.73
27.32
28.63
29.74
32.60
34.71
38.06
41.48
44.93
48.35
32.94
57.43
63.12
67.20
71.59
77.24
85.75
93.55
105.21
118.27
129.15
140.08
161.03
188.25
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47

10
1.03
0.96
0.90
0.86
0.86
0.89
0.93
0.98
1.03
1.11
1.18
1.29
1.43
1.59
1.76
1.93
2.08
2.15
2.21
2.42
2.66
2.93
3.24
3.59
3.98
4.41
4.90
5.46
6.10
6.82
7.65
9.00

10.12
11.27
12,65
14.19
15.85
17.59
19.42
21.74
23.74
26.29
27.46
30.66
32.28
33.59
35.63
39.08
42.57
45.25
49.52
53.03
57.51
63.27
68.99
73.50
79.34
87.52
95.40

107.41

122.31

133.84

146.21

168.44

193.65

214.32

229.06

242.51

254.10

270.09

287.62

307.36

328.95

352.09

374.47

396.80

11
1.01
0.95
0.91
0.91
0.93
0.97
1.02
1.07
114
1.21
1.33
1.47
1.63
1.80
197
2.13
2.19
2.32
2.52
2.75
3.01
3.31
3.65
4.04
4.43
4.99
5.56
6.21
6.96
7.80
9.01
10.12
11.31
12.68
14.21
15.88
17.60
195.44
21.76
23.79
26.30
27.60
30.74
34.14
36.00
3741
39.38
42.65
45.58
50.10
53.39
57.56
64.27
69.70
74.72
80.67
88.48
96.48
108.78
125.77
137.87
151.41
174.38
197.25
214.32
229.06
242.51
254.10
270.09
287.62
307.36
328.95
352.09
374.47

12
1.00
0.96
0.95
0.98
101
1.06
111
118
124
137
1.52
1.68
1.85
2.01
217
2.30
243
2.62
2.85
3.10
3.39
3.72
4.12
4.56
5.07
5.65
6.31
7.06
7.92
9.02
10.12
11.34
12.72
14.29
15.91
17.60
19.46
21.78
23.85
26.32
27.75
30.81
34.20
37.85
39.86
41.33
42.97
45.90
50.68
53.76
57.61
65.27
70.41
75.25
81.47
88.74
96.81
109.26
128.78
141.37
155.85
178.47
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80

396.80 418.66
418.66 439.65
396.80 418.66 439.65 459.36
396.80 418.66 439.65 459.36 477.43

13
100
1.00
102
1.06
111
1.16
123
129
143
165
p:2
2.02
2.18
2.33
2.46
2.58
.77
2.99
3.24
3.53
3.86
4.24
4.69
5.21
5.79
6.45
7.20
8.06
9.02
10.12
11.38
12.75
14.27
15.93
17.61
19.48
21.79
23.91
26.33
27.89
30.89
34.27
37.92
42.65
45.33
46.78
48.31
51.26
54.13
57.66
66.27
7L13
76.19
81.75
90.98
99.98
109.51
131.29
144.49
159.67
181.43
199.05
214.32
229.06
242.51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.85
459.36
477.43

14
1.04
1.06
110
115
1.20
1.27
1.34
158
175
1.94
2.15
2.33
248
2.60
272
2.91
3.13
3.38
3.66
3.99
4.37
4.81
5.32
5.90
6.55
7.28
8.11
9.06
10.15
11.38
12.75
14.27
15.93
17.62
19.50
21.81
23.96
26.34
28.04
30.96
34.34
37.99
42.66
45.46
51.16
33.39
36.87
60.05
63.22
67.27
7184
7777
85.32
94.08
103.68
113.44
133.21
146.75
162.56
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32

15
111
114
119
1.24
1.32
1.39
1.65
182
201
2.23
2.44
2.60
2.73
284
3.03
3.25
3.51
3.79
4.12
4.49
4.91
341
5.97
6.61
7.31
8.12
9.10
10.17
11.39
12.75
14.27
15.93
17.63
19.52
21.83
24.02
26.36
28.18
31.04
34.40
38.05
42.67
45.59
51.17
53.76
57.11
60.38
67.56
71.05
75.64
80.85
88.72
97.86
108.08
118.64
134.68
148.58
164.69
183.27
1599.05
214.32
229.06
242.51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
330.61

503.32 530.61 559.39

16
119
123
1.28
1.36
143
1.69
1.86
2.07
2.29
2.52
272
2.87
2.99
3.19
3.42
3.67
3.96
4.28
4.66
5.07
2.33
6.09
6.70
7.38
8.14
9.21
10.26
11.46
12.76
14.27
15.93
17.64
19.54
21.85
24.08
26.37
28.32
3112
34.47
38.12
42.69
45.72
51.19
53.92
57.36
60.71
67.66
72.82
7711
82.17
89.51
98.77
109.06
120.91
136.43
150.28
166.21
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
5330.61
559.39

17
1.28
133
140
147
170
1.89
2.11
2.34
2.58
2.80
2.98
3.12
3.33
3.57
3.83
4,12
4.45
4.82
5.24
5.71
6.23
6.82
7.48
8.21
9.33
10.27
11.46
12.76
14.27
15.93
17.65
19.56
21.85
24.08
26.39
28.47
3119
34.54
38.19
42,70
45.85
51.20
54.09
57.60
61.04
67.75
72.86
77.37
82.45
91.35
100.55
110.81
122.39
137.12
151.62
167.40
183.27
199.05
214.32
229.06
242.51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
359.39
589.72

138
1.37
145
152
172
1.92
2.14
2.38
2.62
2.85
3.04
3.19
3.42
3.66
3.92
4.21
4.54
4.91
5.33
5.80
6.31
6.90
7.35
8.28
9.33
10.28
11.46
12.76
14.27
15.93
17.66
19.58
21.85
24.08
26.40
28.61
31.27
34.60
38.26
42.71
45.98
5122
54.26
57.85
61.37
67.84
72.90
77.64
82.73
91.44
100.89
111.24
123.04
137.27
152.00
167.40
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
559.39
289.72
621.70

589.72 621.70 655.42

19
1.50
157
174
194
217
2.42
2.66
2.88
3.08
3.24
3.48
3.73
4.00
4.29
4.62
4.99
541
5.87
6.40
6.98
7.64
8.38
9.33
10.29
11.47
12.77
14.27
15.93
17.67
19.60
21.85
24.09
26.42
28.75
3134
34.67
38.33
42.72
46.12
5L.23
34.43
58.09
61.69
67.93
72.95
77.90
83.01
91.59
101.22
111.83
123.86
137.27
152.00
167.40
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
559.39
589.72
621.70
655.42
690.96

20
1.62
175
196
2.20
2.45
2.69
291
3.10
3.27
3.01
3.74
4.00
4.29
4.62
4.99
341
5.88
6.41
6.98
7.65
8.39
9.33
10.29
11.47
12.77
14.27
15.93
17.68
19.62
21.86
24.09
26.42
28.90
3142
34.74
38.39
42.73
46.25
51.25
34.59
58.33
62.02
68.02
72.99
78.17
83.30
91.50
101.22
111.83
123.86
137.27
152.00
167.40
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
303.32
530.61
559.39
589.72
621.70
655.42
690.96
728.43

21

22

23

24

25

Ult.

1.77
1.98
222
247
272
2.93
3.12
3.27
3.01
3.74
4.01
4.30
4.63
5.00
5.42
3.89
6.41
6.99
7.66
8.40
9.33
10.30
11.47
12.77
14.27
15.93
17.68
19.64
21.86
24.09
26.43
28.92
31.50
34.80
38.46
42.75
46.38
51.26
54.76
538.28
62.35
63.12
73.03
78.21
83.65
91.90
101.22
111.83
123.86
137.27
152.00
167.40
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
330.61
559.39
589.72
621.70
655.42
690.96
728.43
767.94

2.00
2.24
2.43
2.74
2.95
3.14
3.28
3.51
3.75
4.02
4.31
4.63
5.00
5.42
5.89
6.42
7.00
7.67
8.42
9.34
10.31
11.47
12.78
14.27
15.93
17.69
19.66
21.86
24.10
26.44
28.94
31.57
34.87
38.53
42.76
46.51
51.28
54.93
58.82
62.68
68.21
73.07
78.32
83.65
91.90
101.22
111.83
123.86
137.27
152.00
167.40
183.27
199.05
214.32
229.06
242,51
254.10
270.09
287.62
307.36
328.95
352.09
374.47
396.80
418.66
439.65
459.36
477.43
503.32
530.61
559.39
589.72
621.70
655.42
690.96
728.43
767.94
809.58

