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Overview of Exposure Drafts
Larry Pinzur
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It’s About Time...

e |t’s about our time on earth — lifespans are increasing!

e |[t’s about a time dimension in the new mortality
projection Scale MP-2014

e “|t’s about time...”
e Pension-related mortality assumptions are out-of-date
e UP-94 (central year 1987)
e RP-2000 (central year 1992)

e Scale AA (mortality improvement experience between
1977 and 1993)

e Scale BB was “interim”
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It’s About Time...
e RPEC Recommendations (RP-2014 report § 1.5)

“Subject to standard materiality criteria (including ASOP # 35) and the user’s
specific knowledge of the covered group, the Committee recommends that the
measurement of U.S. private retirement plan obligations be based on the
appropriate RP-2014 Table projected generationally for calendar years after 2014
using Scale MP-2014 mortality improvement rates.”

“While statistical analyses summarized in this report continue to confirm that
both collar and amount quartile are statistically significant indicators of
differences in base mortality rates for nondisabled lives, RPEC believes that the
use of collar-based tables will generally be more practical than the use of amount-
based tables.”

“Users who wish to develop Combined Healthy tables are encouraged to blend
appropriately selected RP-2014 Employee and Healthy Retiree tables using plan-
specific retirement rate assumptions.”
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It’s About Time...

Scale MP-2014
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Pension Mortality Study: Process Overview

RP-2014 MP-2014
Data Collection/ Processing/ Validation Preliminary Research
Create F-‘relirr"!:nar},r Dataset Develop S‘tl:'ale BB-2D |—>»| Scale BB
Statistica+Analyses Additiona+Research
Final Datase{’f Raw Rates Develop“Double iubic” Methodology
Project(to 2014)/ Gri’:uate /Extend Rates Scale I‘;!I'F-‘-QD*I 4
Perform Constte ncy Checks

\

RP-2014 Tables / Scale MP-2014
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Basics of Scale MP-2014

¢ How to measure historical mortality improvement (Ml) at
age x in calendar year y?

e Call this value f(x,y)

e |llustrative example; CY 2001 MI for male age 75
e g=0.0481; g\2*"=0.0472
e f(75,2001) = 1- (0.0472/0.0481) = 2.0%

* In general, f(x,y) = 1- (q¥/q¢™

e Eventually, use a transposed version of this same formula
to project base mortality rates into the future

* aY=aq¢?” [1-f(x,y)]
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Basics of Scale MP-2014

e Three key concepts underpinning most current 2D
models:

1. Near-term MI rates should be based on recent experience;

2. Long-term MI experience should be based on expert
opinion; and

3. Near-term MI rates should blend smoothly into the assumed
long-term rates over an appropriate transition period

e First step is to develop gender-specific arrays of 2D
historical MI rates
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Basics of Scale MP-2014

e Historical Ml rates develop from SSA mortality data
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Basics of Scale MP-2014: Long-term Rates

e Between the years 1950 and 2000, the SSA’s age-sex-
adjusted death rate declined at an average rate of 1.06%
per year
e Considerable variation by decade and age group

e RPEC’s “committee selected” long-term MI rates for
Scale MP-2014 are fully phased-in by 2027:

e All ages through 85: 1.00%
e Ages 85 through 95: Linear decrease from 1.00% to 0.85%
e Ages 95 through 115: Linear decrease from 0.85% to 0.00%

e New 2D methodology makes it possible for users to
modify the long-term rate (LTR) structure
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Graduated Historical Ml Rates

Average US Mortality Improvement; Males
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Graduated Historical Ml Rates

Average US Mortality Improvement; Females
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Basics of Scale MP-2014: Interpolation

e The Scale MP-2014 transition methodology (from CY 2007
rates to 2027 long-term rates) is a simplified version of
the Scale BB-2D transition methodology

¢ Based on a 50%/50% blend of two interpolation
techniques, both of which use a certain type of cubic
polynomials (next page)
e One interpolation in the horizontal direction (across fixed
age lines)

e Asecond interpolation in the diagonal direction (across
fixed year-of-birth cohort lines)
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Basics of Scale MP-2014
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Basics of Scale MP-2014

e For transition interpolations, RPEC used a type of cubic polynomial,
C(t), that satisfied the following four criteria at each age x:
1. C(2007) = f(x,2007)
2. C’(2007) = Change in MI between 2006 and 2007
3. C(2027) = Long-term rate for age x in 2027
4. C'(2027) =0

Example of Diagonal Cubic: C_,, _1930(t)

2.5%

Value = 0.0198
Slope = 0.0013

Value = 0.0077
Slope = 0.0

0.0%

~ o o O —~ ~N ™M = w W ™~ o0 oo O — ™~ oM = " O I~
o o © A4 A A A A =~ A A A - L T s N e O s S s S e NN . B |
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Cesn=rs30(t) = 0.0198 + 0.0013 (£2007) - 0.00022075 (£-2007)2 + 0.00000628 (£-2007)

conference or
2014 ENROLLED ACTUARIES MEETING A /W : 39 YEARS OF JOINT SPONSORSHIP
AMERICAN ACADEMY of ACTUARIES



Basics of Scale MP-2014

MP-2014 Heat Map for Males
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Basics of Scale

MP-2014

2014 ENROLLED ACTUARIES MEETING

MP-2014 Heat Map for Females
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Basics of Scale MP-2014

Annualized Mortality Improvement Rate
2000 - 2014; Males

m—Srale AR = =Scale MP-2014
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Basics of RP-2014 Base Mortality Tables

e Based on 10.5 million life-years of uninsured private plan
data (> 220,000 deaths)

e Employees: ~ 4.5 million life-years [RP-2000 included ~ 5.7 m]

e Healthy Annuitants: ~ 5.6 million life-years [RP-2000 included ~ 4.9 m]
e Disabled Retirees: ~ 0.4 million life-years [RP-2000 included ~ 0.4 m]

e Eleven sets of gender-specific tables produced
e Five each for Employees and Healthy Annuitants
e Total (non-disabled)
e Blue Collar
e White Collar
e Bottom Quartile
e Top Quartile
e Disabled Retiree
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Basics of RP-2014 : Table Extension

e All annuitant tables converge to a flat mortality rate of 0.5
around age 110

e Final rate (at age 120) set equal to 1.0

Male "Total"
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e Gradusted B2 == Grzdusted Ann = — —Extended Ee = — —Extended Ann  s——gvenile
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Comparison: Projected RP-2000 to RP-2014

e Ratio of projected RP-2000 rates to RP-2014 rates; RP-2000
rates projected to 2014 using:

1. Scale AA
2. Scale BB-2D
3. Scale MP-2014

Ratio > 1.0 = projected RP-2000 rate > MP-2014 rate

Ratio of Proj. RP-2000 to RP-2014: Males Ratio of Proj. RP-2000 to RP-2014; Females
—_— A S BB-2C = = S AR-2014 —_— AR . 2



Financial Impact

e Monthly deferred-to-62 annuity values (6% interest)

e RP-2014 basis: Employee rates to age 61; then Healthy Annuitant

rates thereafter

Monthly Deferred-to-62 Annuity Due Values;
Generational @ 2014

Percentage Change of Moving to RP-2014
{with MP-2014) from:

Base Rates up-94 RP-2000 RP-2000 RP-2000 RP-2014 up-94 RP-2000 RP-2000 RP-2000
Proj. Scale fiyiy Al BE BE-2D MP-2014 iyt Ad BE BE-2D
ﬂ.EE
25 1.3944 1.4029 1.4135 1.4115 1.4379 3.1% 2.5% 1.7% 1.9%
35 24577 2.4688 2.4881 2.4880 2.5363 3.2% 2.7% 1.9% 1.9%
45 4.3316 4.3569 4.3963 4.4012 4.4770 3.4% 2.8% 1.8% 1.7%
Males 55 J.6981 F.7400 7.8408 J.8739 7.9755 3.6% 3.0% 1.7% 1.3%
G5 11.00332 10.9891 11.2209 11.3199 11.4735 4.3% 4.4% 2.3% 1.4%
75 8.0551 7.8708 8.2088 8.3367 8.6004 8.0% 10.5% &.0% 4.4%
85 4.9388 4.6687 5.0048 5.0992 5.4797 3.8% 17.4% 8.5% 7.5%
25 1.4336 1.4060 1.4816 1.4904 1.5195 &.0% 8.1% 2.6% 2.0%
35 2.5465 2.4931 2.6145 2.6299 2.6853 5.5% 7.7% 2.7% 2.1%
45 4.5337 4.4340 4.6264 4.6534 4.7497 4.8% 71% 2.7% 2.1%
Females 35 8.1245 7.9541 8.2532 8.3155 8.4544 4.1% 6.3% 2.4% 1.7%
G5 11.7294 11.4644 11.8344 11.9486 12.0932 3.1% 5.5% 2.2% 1.2%
75 §.9849 8.6971 9.0650 9.1654 9.3995 4.6% 8.1% 3.7% 2.6%
85 57375 5.5923 5.9525 6.0148 6.1785 7.7% 10.5% 3.8% 2.7%
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Financial Impact

e Monthly deferred-to-62 annuity values (6% interest)
e Focus on RP-2000 (Scale AA) - RP-2014 (Scale MP-2014)

Increase in Def-to-62 Annuity Values (i=6%)
Moving from RP-2000 with Scale AA to RP-2014 with Scale MP-2014*
20%
18% = —
16 P
14 /
12% /
10% /
B% /
6% /f
4 .
e —————— —— — —
T e o o I N N ) E S S 0 e s e s s B e e e s B e e s o S S B e e
25 20 35 40 45 50 55 &0 65 70 75 20 B5 =h]
= sMales em———Females

* RP-2014 Employee rates through age 61 and RP-2014 Healthy Annuitant rates at ages 62 and older;
all mortality projection applied generationally.

conference or
2014 ENROLLED ACTUARIES MEETING A /M - 39 YEARS OF JOINT SPONSORSHIP
RICAN ACADEMY of ACTUARIES.

AME




Financial Impact

e Monthly deferred-to-62 annuity values (6% interest)
e |mpact of doubling the Scale MP-2014 long-term MI rates

Monthly Deferred-to-62

_ _ Percentage

Annmtf Due Umalue‘s‘, Change of

Generational @ 2014 Doubling

Base Rates| RP-2014% RP-2014* | Long-Term

Proj. scale MP-2014 2% MP-2014 Rotes
Age

25 1.4379 1.5381 F.0%
35 2.5363 2.6580 5.4%
45 4.4770 4.6843 £8%
Males 55 7.9755 8.2241 3.1%
65 11.4735 11.6882 2.0%
75 8.6994 B.B497 17%
85 5.4797 5.5381 11%
25 1.5195 1.60259 5.5%
35 2.6853 2.8273 5.3%
45 4,7497 4.8466 £1%
Females 55 8.4544 8.6504 2.8%
65 12.0932 12.31859 159%
75 9.3995 9.5606 17%
85 6.1785 6.2475 11%

* RP-2014 Employee rates through age 61 and RP-2014 Healthy Annuitant rates at ages 62 and older;
all mortality projection applied generationally.
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Observations and Implementation
Chris Bone
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Observations

e Improvements in life chances are real and there is no
reason to treat them as temporary

e How might we to present these new tables in accessible
terms?

e Other consulting implications

e How important are the technical details?
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Observations

Improvements In life chances are
real - there Is no reason to treat
them as temporary

e Period life expectancy (no projection of future
Improvements) has risen dramatically for men and
women in mid-career and at retirement ages

e The variability of outcomes has increased, particularly at
retirement ages
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Since 1900, life expectancy up 10 years
for men at age 40

Projected Age at Death -- Male Period Life Table Data from Age 40
Middle 50%, 95%, 99% Ranges, Median and Mean

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
I Middle 99% Middle 95% Middle 50% 50% (Median) ~ —"—Life Expectancy (Mean)

Source: SSA Period Life Tables through 2000, projected to 2010 with MP-2014 historical scale
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And 13 years for women...

Projected Age at Death -- Female Period Life Table Data from Age 40
Middle 50%, 95%, 99% Ranges, Median and Mean

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

N Middle 99%  mmm Middle 95% Middle 50% 50% (Median)  — —Life Expectancy (Mean)
Source: SSA Period Life Tables through 2000, projected to 2010 with MP-2014 historical scale



At 65 men were living 7 more years...

Projected Age at Death -- Male Period Life Table Data from Age 65
Middle 50%, 95%, 99% Ranges, Median and Mean

!! 80

79
A a i 77 s 72 Sl /¢ !78!

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

B Middle 99%  mmm Middle 95%  mmmm Middle 50%  ====50% (Median) = —"—Life Expectancy (Mean)

Source: SSA Period Life Tables through 2000, projected to 2010 with MP-2014 historical scale
A conference or .




And women 8 more, both with less
certainty about length of life.

Projected Age at Death -- Female Period Life Table Data from Age 65
Middle 50%, 95%, 99% Ranges, Median and Mean

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

I Middle 99%  mm Middle 95% Middle 50% 50% (Median)  — —Life Expectancy (Mean)

Source: SSA Period Life Tables through 2000, projected to 2010 with MP-2014 historical scale




Speaking in Terms Others Use

e \What do our tables say about outcomes?

e Age 40 life expectancy
e Age 65

e Risk of outliving one’s life expectancy

e How do we say outcomes have changed?
e \What do we project will change?

eeeeeeee
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Speaking in Terms Others Use

120

110

100

90

80

70

60

50

40

Projected Age at Death -- Male Life Table Data from Age 40
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

T T T T T
RP 2000 Combined RP 2000G (Scale AA, 40RP 2000G (Scale AA, 40 RP 2000G (Interim RP 2000G (Interim  RP-MP 2014 Age 40 in RP-MP 2014 Age 40 in
Period in2014) in 2024) Scale BB 40in 2014)  Scale BB 40in 2024) 2014 2024

Middle 99%  mmmm Middle 95% B Middle 50% [E=JMode (Largest number deaths) === 50% (Median) B Life Expectancy (Mean)
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Speaking in Terms Others Use

Projected Age at Death -- Female Life Table Data from Age 40
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

110 E——

90 -~

80

70

60

40 T T T T T T 1
RP 2000 Combined RP 2000G (Scale AA, RP 2000G (Scale AA, RP 2000G (Interim  RP 2000G (Interim RP-MP 2014 Age 40 RP-MP 2014 Age 40
Period 40in 2014) 40in 2024) Scale BB 40in 2014) Scale BB 40 in 2024) in2014 in 2024

Middle 99% mmm Middle 95% mmmm Middle 50% E——JMode (Largest number deaths) === 50% (Median) — M Life Expectancy (Mean)
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Speaking in Terms Others Use

Projected Age at Death -- Male Life Table Data from Age 65
Cohort Age 40 in 2014
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

115

105

95 -

85

75

65 T T T T T T 1
RP 2000 Combined RP 2000G (Scale AA, 40RP 2000G (Scale AA, 40 RP 2000G (Interim RP 2000G (Interim  RP-MP 2014 Age 40in RP-MP 2014 Age 40 in
Period in 2014) in 2024) Scale BB 40in 2014)  Scale BB 40in 2024) 2014 2024

Middle 99%  mmm Middle 95% [ Middle 50% [—JMode (Largest number deaths) —<=50% (Median) B Life Expectancy (Mean)
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Speaking in Terms Others Use

Projected Age at Death -- Female Life Table Data from Age 65
Cohort Age 40 in 2014
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

105
95
85
75
65 T T T T T T 1
RP 2000 Combined RP 2000G (Scale AA, RP 2000G (Scale AA, RP 2000G (Interim  RP 2000G (Interim RP-MP 2014 Age 40 RP-MP 2014 Age 40
Period 40in 2014) 40in 2024) Scale BB 40in 2014) Scale BB 40in 2024) in2014 in2024
Middle 99% mmmm Middle 95% mmmm Middle 50% E——Mode (Largest number deaths) ===50% (Median) M Life Expectancy (Mean)
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Speaking in Terms Others Use

Projected Age at Death -- Male Life Table Data from Age 65
Period vs Cohort Age 40 in 2014 vs 65 in 2014
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

115

105

95

85

75

65

RP 2000 Combined Period RP-MP 2014 Age 40in 2014 RP-MP 2014 Age 65in 2014

Middle 99%  mmmm Middle 95% mmm Middle 50% [—Mode (Largest number deaths] ==<=50% (Median) B Life Expectancy (Mean)
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Speaking in Terms Others Use

105

95

85

75

65

Projected Age at Death -- Female Life Table Data from Age 65
Period vs Cohort Age 40 in 2014 vs 65 in 2014
Middle 50%, 95%, 99% Ranges, Median, Mean and Mode

RP 2000 Combined Period RP-MP 2014 Age 40 in 2014 RP-MP 2014 Age 65 in 2014

Middle 99% mmmm Middle 95% mmmm Middle 50% E——Mode (Largest number deaths) ===50% (Median) M Life Expectancy (Mean)
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Speaking in Terms Others Use

e For a 40 year old, moving from a table based in 2000
with no projection to a table with assumed
Improvements in 2014 adds

e 4 years (M) life expectancy
e 2 years (F) life expectancy

¢ Moving to BB and then to RP/MP 2014 adds
e Alittle over 1 year each (M)
e 2.5 years moving to BB and then 1 year (F)

e Variability is up at retirement ages - highlights value of
lifetime income
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Speaking in Terms Others Use

e | ife expectancy for M 40 -- 86.8 (Total table)
e Expected to grow to 87.8 over the next decade
e Middle 50% range is +/- 8 years (79 to 95)

e |ife expectancy for F 40 -- 89.6 (Total table)
e Expected to grow to 90.4 over the next decade
e Middle 50% range is also +/- 8 years (82 to 98 )

e M 65 life expectancy is 86.6 (+/- 7 for 50% range)
e 65 life expectancy iIs 88.8 (+/- ~7 for 50% range)
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But All This Good News has a price

compared against fully projected scale AA

Relative values DAF62 6%
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But All This Good News has a price
Even higher if White Collar

Relative values DAF62 6%
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Implications for Regulation

e The two RPEC reports are still in exposure draft form
e Comments due end of May, 2014

e Accounting
e Timing not linked to funding changes but to best estimate
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Implications for Regulation

e Regulatory timetables
e Mandated timetable for funding reconsideration
e At least every 10 years
e Reflect actual experience and projected trends

e Notice 2013-49 provides continuation of current process
through calendar 2015

e Benefit determination
® Pressures
e Derisking (but consider vs interest rate increase)
e Lifetime Income
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Implications for Regulation

e Should replacement tables be generational?

e Projection for the duration happened to work well with
scale AA

e Does it work well enough for scale MP?
¢ \Would generational with a select period work?
e [mplications for benefit determination

e Currently static (and necessarily unisex)
e Community ability to adopt?
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How Important are the details?

e Population?
e 2D vs 1D?

e Generational vs Static Projected?
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How Important are the details?

Modeling the right population is one of
the most important decisions
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White collar populations are much more
costly than Blue Collar...

Relative values DAF62 6%
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Or than the Base (“Total”) table
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And while Bottom Quartile Costs are fairly
similar to Blue Collar ...

Relative values DAF62 6%
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Top Quartile Costs are generally higher than
White Collar
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How Important are the details?

In fact, except for the oldest retirees,
the right population is ...

eeeeeeee

Coly
2014 ENROLLED ACTUARIES MEETING A /w : 39 YEARS OF JOINT SPONSORSHIP



About as important as gender (until 75).
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How Important are the details?

While the heat maps are intuitive and
beautiful, they are only a particular
version of an assumption and
mimicking them in table development
may add more complexity than
Information
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Ultimate Rate vs 2D Understates Costs-

More for Retirees

Relative values DAF62 6%
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But shifting from the Starting to the

Jltimate Rate part way Is very close
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How Important are the details?

Do we need to do generational
mortality projection?

Or Is there a good static projection
alternative?
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Projecting a static table for the liability

duration worked well for Scale AA ...
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But not so well for Scale BB.
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Potentially somewhat better for MP-2014
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How Important are the details?

Population?

e Definitely important for active populations

e |f most workers assumed to take joint and survivor benefits,
probably MORE important than gender for the active
workers
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How Important are the details?

2D vs 1D Generational Projection?

e Heat maps have explanatory value
e But not much impact on the numbers

e \While the ultimate projection rates eventually dominate,
using them alone understates costs

e 1D with a select period is very similar to 2D
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How Important are the details?

Generational vs Static Projected?

e Projecting a static table for the duration of the liabilities
likely works better than it did for BB, but not as well as for
AA

e Needs more research
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