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Forecasting Quotes

e “It 1s difficult to make predictions, especially about the

future.”
— Danish Parliament 1937-38

« “There 1s no way that we can predict the weather six
months ahead, beyond giving the seasonal average”
— Stephen Hawking

« “Who needs theory when you have so much information?
But this 1s categorically the wrong attitude to take toward
forecasting, especially in a field like economics where the

data 1s so noisy.”

— Nate Silver, The Signal and the Noise: Why So Many Predictions Fail—
put Some Don’t
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Forecasting Quotes (continued)

« “There are two kinds of forecasters: those who don’t

know, and those who don’t know they don’t know.”
— John Kenneth Galbraith

« “There are known knowns, things we know that we know;
And there are known unknowns, things that we know we
don't know. But there are also unknown unknowns, things

we do not know we don't know.”
— Donald Rumsfeld




Forecasting Encounters

« We often encounter forecasting
—Hurricane season,

—Hurricane paths and intensity (once they form),
—Elections, earthquakes, and the weather this afternoon
 ['or the actuarial management of insurance companies:

—Medical costs, car accidents, slip/falls, lawsuits

 ['or the actuarial management of Social Security:
— Rates of birth, covered immigration, employment and death, covered earnings

 'or the actuarial management of pension plans:

—FFuture rates of inflation and investment returns (the most important actuarial
assumptions)

—Future rates of mortality, turnover, disability, retirement, salary increases, etc.




Forecasting Today’s Agenda

1. Future investment returns of a pension portiolio
— In pension actuarial valuations:
« We project future benefit payments and salaries for each plan member

« Then discount them back to present values using the portfolio’s forecasted
iInvestment return

>To calculate balance sheet liabilities, funded ratios and required contributions

2. Future death rates
— Recent mortality rates and future improvements in morality rates
— Aging population




Forecasting Future Investment Returns for Asset Pools

« Forecasting returns for short-term cash management involves:
— Inflation rates
— Interest rates

—Yields FORECASTING
— Credit quality
— Duration

 Forecasting returns for pension funds involves:
— Inflation rates
— Asset allocations to numerous and diverse asset classes

— Stocks&bonds, domestic&international, public&private markets, alternatives

— Apply capital market assumptions for each asset class

— Expected returns and cash flow demands over the mid-term (10 yrs) and long-term (20-30 yrs)
— Goal is a reasonable best estimate; not overly optimistic




Sample Pension Fund Asset Allocations

Forecasting future investment returns begins with setting targets for asset
allocation

A Spectrum of Sample Asset Allocations
re Conservative Po More Aggressive Po

Risk/Fixed Assets 60/40 65/35 70/30 75/25 80/20 85/15 90/10
Large Cap Equity 35% 35% 30% 25% 20% 15% 15%
Sm/Md Cap Equity 15% 15% 15% 10% 10% 10% 10%
Developed Intl Equity 10% 10% 10% 10% 15% 15% 15%
Emerging Mkt Equity 5% 10% 10% 10% 15%
Real Estate 5% 5% 10% 10% 10% 10%
Private Equity 5% 10% 10% 15% 15%
Hedge Funds 5% 5% 5%
Other Alternatives 5% 5%
Total Risk-oriented 60% 65% 70% 75% 80% 85% 20%
Govt Fixed Income 20% 15% 10% 5%
Corporate Fixed Income 15% 15% 10% 10% 10% 5%
High Yield 5% 5% 10% 5% 5% 5% 5%
International Debt 5% 5% 5% 5%
Total Fixed Income 40% 35% 30% 25% 20% 15% 10%
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Florida Pension Fund Asset Allocations

What do others do?

®
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Pension Funds' Actual Asset Allocationsfor 2023
Among 362 Local Florida Public Pension Plans

108
89
29.8%
24.6%
36
31
13 8.6% st

<60% 60/40 65/35 70/30 75/25 80/20 85/15 90/10 >90%
Actual Asset Allocations (Risk-oriented / Fixed Income, rounded to nearest 5%)

Source: Florida Department of Management Services Database (including

B Numb d %) of Pension Fund
2023 valuation data submissions rec'd through August 16, 2024; excluding imher;{and %J or. Penslon Funds

plans having low assetvalues or high non-classified assets). with the given asset allocation.




Portfolios’ Market-driven Expected Returns (2024)

50" Percentile (50-50 Probability of Achieving)
BOY 2024 Expected Compound Return Over Next 10 Years . EXDGCtGd returns over next
o) | 10 years are driven in large
— part by the current market
Capital Market Assumpton 60/40 65/35 70/30 75/25 80/20 85/15 90/10 COIldltiOIlS
Sets (CMAs)*
1 4.38% 4.45% 5.07% 5.59% 5.66% 5.95% 6.14% o Notice the horizontal
2 5.37% 5.18% 5.72% 6.01% 6.22% 6.48% 6.56%
3 5.39% 5.45% 5.89% 6.05% 6.35% 6.79% 6.94% Spread fI'OIl’l the most
4 5.71% 5.85% 6.38% 6.62% 6.59% 6.89% 6.96% . .
5 5.82% 5.93% 6.41% 6.72% 6.80% 6.94% 7.04% conservative pOI’thllO
6 5.82% 6.01% 6.41% 6.77% 6.80% 7.09% 7.25% (60/40) to the most
7 6.14% 6.22% 6.62% 6.81% 6.92% 7.17% 7.28% )
8 6.18% 6.26% 6.67% 6.84% 6.92% 7.17% 7.29% ageressive (9()/1())
9 6.41% 6.52% 6.78% 6.92% 7.03% 7.20% 7.29% . )
10 650% | ee1% | 7o0e% | zo7% | zm% | 725% | 739% | ¢ Notice the vertical spread
11 6.55% 6.71% 7.12% 7.41% 7.42% 7.74% 7.89% .
12 6.70% 6.75% 7.18% 7.48% 7.61% 7.75% 7.95% from the most conservative
2024 Consensus Average 5.91% 5.99% 6.44% 6.69% 6.78% 7.04% 7.16% forecaster (#1) t() the HlOSt
eentalloeatione than they do inothers. Reverthetess they m Hred hore rom 1 ot ar oo somerenks e gherinsome optimistic (#12)




Florida Pension Fund Return Assumptions Adopted

Comparison of 2023 Forecasts for Investment Returns with h f b k
Florida Local Pension Boards' 2023 Adopted Assumptions * Shitt back to 2023

again . . .
« Assumptions

29.0% g 59 IMorec OptimiStiC
I than consensus

forecasts
I n . If forecasters are

I right, long-term

15.2%

8.0% 8.3%

6.6%
i 4.1% .
earnings may fall
' - h [ today’
<6.25% 6.25% 6.50% 6.75% 7.00% 7.25% 7.50% >7.5% S Ort O tO ay S
Assumed Investment Return (rounded to nearest 0.25%) aS Sumptions

Source: Florida Department of Management Services Database (including
2023 valuation data submissions rec'd through August 16, 2024; excluding B Assumed Forecasted

plans having low asset values or high non-classified assets).




Present Value of Future Cash Flows

Sample Closed Pension Trust Fund ° Liability for retirees today
Present Value of Each Year's Expected Annual Benefits = Sum Of
o S14.0
* S$12.0 - o
/%/‘L‘a//t;/ discounted to today (bars)
$10.0 - 74 .
)  Benelits expected for each
g o year are discounted using
£ se0 expected rate of return;
$4.0 . . * 1
L vt Benefits paid in the future
520 years are expected to
500 - S | ogradually decrease due to

2024
2029
2034
2039
2044
2049
2054
2059
2064
2069
2074

mortality.

Accrued Benefit CashFlows To Current Members ™ Present Value (PV) of Annual Benefits




Mortality Trends
w 1. Probability of dying is 100%

h

— No change

2. Timing 1s uncertain
— Continues to evolve
— Expectations keep changing




Mortality trends
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Sample Pension Trust Fund
Present Value of Each Year's Expected Annual Benefits

2024

2029

2064 |
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2059 |

Accrued Benefit CashFlows To Current Members
- = Accrued Benefit CashFlows - 50% Lower Mortality
—Accrued Benefit CashFlows - 50% Higher Mortality

Does timing matter? -
Scenario Testing

 Two scenarios tested:

« Mortality rates multiplied
by factor of 1.5

« Mortality rates multiplied
by factor of 0.5

» 50% higher mortality
reduces total of benelits
paid by 17% and liability by
1%

* 50% lower mortality
increases total benefits
pa/id by 35% and liability by
1700.




Mortality Trends

Age-adjusted death rates and life expectancy at birth: U.S., 1900-2022

Big picture

__—— 1. Mortality rates have been
£ declining through most of the
oo 20W century
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(courtesy Robert Anderson, NCHS)




Mortality Trends

Survival Curve U.S. Female: Period Data
1. Improvements in survival
S| =1 over time varied by age
D5 mow
D i . .
X | —=s || —Dramatic improvements
; observed for children in
= early 20t century
Sd — Improvements during
Y — retirement ages continue
3 e through 20t century and into
\§ —w 215t century
2 S| w2, Maximum life-span not
A G i G i R Increasing

Courtesy of SSA Chief Actuary Office




Mortality Trends

Recent medical developments failed to
increase the maximum life-span
extensions.

Jeanne Calment died in 1997 at the age
of 122 and still holds the record for
being the person with the longest life
span.

Jiroemon Kimura died in 2012 at the
age of 116.

Jeanne Calment enjoys her da/ly cigarette and glass of red wine
on the occasion of her 117th birthday.

Humans Could Live up to 150 Years, New Research Suggests | Scientific American

®

FLORIDA PUBLIC PENSION
TRUSTEES ASSOCIATION
SINCE 1984


https://www.scientificamerican.com/article/humans-could-live-up-to-150-years-new-research-suggests/

Mortality Trends

STEVEN N. AUSTAD

B 7. A Measured 1. No consensus on whether future
Breath of 1ife medical advances could result in

Methuselah's increased maximum life-span.

2. Dr. Steven Austad (U-Alabama)
is betting against Dr. Jay
Olshansky (U-Illinois), that there
will be someone at least 150
years of age by the year 2150
(implying that this person had
already been born).

WHAT NATURE CAN TEACH us |
et P S ABOUT EIVNG:.
i LONGER HEALTHIER LIVES




Mortality Trends
Survival Curv U.S. Female: Period Data Survival Curv U.S. Male: Period Data
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Mortality Trends
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Age-adjusted death rate (per 100,000 population)

Age-adjusted death rates due to selected leading causes of death: U.S., 1900-2022
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Improvements after 1950 largely driven by advancements
in treatment and prevention of heart disease.

Lower prevalence of heart disease was partially offset by
increased mortality from other causes.
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Age-adjusted death rates due to selected leading causes of death: U.S., 2000-2021
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Fertility Trends

Then ...

A thoughtiul new student cause

CRUSADE AGAINST
T00 MANY PEOPLE
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Fertility Trends

... and Now

THE WALL STREET JOURNAL.

= THEWEEK

SIGNIN

Why does the US fertility rate keep dropping?
Women are less eager to have children

00D O

Suddenly There Arén’t Enough Babies. The Whole
World Is Alarmed.

Birthrates are falling fast across countries, with economic, social and geopolitical
consequences

2024 2024

®
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Americans are having fewer babies as birth
rate hits historic low, CDC reveals

Experts share factors that could influence couples to remain child-free

{ a By Angelica Stabile , Melissa Rudy - Fox News

Updated August 13, 2024 9:42pm EDT

Published August 2, 2024 5:00am EDT |

00000

IS THE U.S. HEADED FR A POPULATION COLLAPSE?

JESSE WATTERS PRIMETIME!




Fertility Trends

Chart 1.3: Historical and Projected Total Fertility Rates

1. Fertility reached a peak of 3.7 1n 1957
2. Most recently, the lowest rate of 1.64
V\\ was recorded for 2020
; \\ \ 3. Fertility rates are expected to slowly
A Increase to 1.9
\v/ _____________ — 4. Demographers refer to the recent
Jr— drop in the fertility rates as
temporary “tempo effect” due to a
delay in childbearing to older ages
ffEiisifisEicciieEecEciragzsgege Fertilily rate measures the average number of
children women have during their lifetime
https://www.ssa.gov/oact/TR/2024/2024 Long-Range Demographic_Assumptions.pdf Socgflﬁsci.cg? :;le‘bz(lllliglflf; ?ltl%n

May 6, 2024

Courtesi oi SSA Chiei Actuari Oiiice




Demographic Profile

Age Distribution of the Population Age 25+, 1940 to 2100 (2022 TR) Aged Dependency Ratio 2024 TR
100% Population 65+/(20-64)
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Aged dependency ratio = (population age 65 and older) / (population age 20 through 64).
The drop in birth rates after 1965 has caused a sharp increase in the aged dependency ratio between 2010 and 204o0.

Courtesy of SSA Chief Actuary Office
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sSummary

« Forecasts from economists are generally less optimistic than assumptions

adopted by our boards,
« Life expectancy continues to increase, but there is a limit,

« US society is aging and will to continue to age, aged dependency ratio is

increasing and is expected to continue to grow.

« Pension plans are long-term propositions, we need to employ long-term

thinking now, we need to prefund now to be ready for the uncertain future.




Disclaimers

 This presentation shall not be construed to provide tax advice, legal advice
or investment advice; consult specialists in these fields for their opinions.

« Readers are cautioned to examine original source materials and to consult
with subject matter experts before making decisions related to the subject
matter of this presentation.

 This presentation expresses the views of the presenters and does not
necessarily express the views of the presenter’s employer or the FPPTA.
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