INDUSTRY RESEARCH
2021 Report on State Retirement Systemes:

Funding Levels and Asset Allocations

Financial Overview

This is Wilshire’s 2021 Report on State Retirement Systems: Funding Levels and Asset Allocation, which reports the aggregate
funded status of over 100 U.S. state-sponsored defined benefit retirement systems. Wilshire has been compiling these
statistics since 1990.

The Data

Financial data on public retirement systems have historically lacked the timeliness and uniform disclosure governing pension
plans sponsored by publicly traded companies, making it difficult to conduct a study with data that are both current and
consistent across systems. For this reason, our study methodology involves collecting data during the first two months of
each calendar year with the objective of acquiring as many reports as possible with a June 30 valuation date from the
previous year. Even for systems with the desire to report in a timely manner, it often takes six months to a year before
actuarial results are published. One-hundred-and-two (102) of the 134 systems surveyed reported actuarial values on or after
June 30, 2020.

This study reports the aggregate Total Pension Liability (TPL) values used for financial reporting under the accounting and
financial reporting standards for state and local governments: Governmental Accounting Standards Board Statements No. 67
and 68 (GASB 67/68). Through these Statements, GASB and the financial industry have taken major steps to increase
transparency and comparability of pension plan accounting. GASB’s Statement 67, “Financial Reporting for Pension Plans,”
impacts annual pension reporting for plans; Statement 68, “Accounting and Financial Reporting for Pensions,” impacts annual
pension reporting for the employers contributing into government agency-sponsored pensions and applied to employers’
financial reporting starting in June 2015.

Funded Ratio

This year’s report is based on the financial statements reported by these state plan sponsors as of their last fiscal year end
(FYE) measurement date — June 30, 2020 is the most frequent measurement date for plans in this year’s report.

Wilshire estimates that the aggregate funded ratio was 70.0% at FYE 2020, which represents a 2.7% decrease from FYE 2019
ending a streak of three consecutive years of aggregate funded ratio increases.

Exhibit 1 shows the aggregate reported funded status, asset, liability and surplus/deficit values over the past six fiscal years.
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Exhibit 1: Funded Ratio History
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Wilshire estimates that the aggregate Total Pension Liability (TPL) increased to $4.65 trillion as of FYE 2020, up over four
percentage points (4.3%), or $191 billion, from $4.46 trillion as of FYE 2019. Aggregate assets increased to $3.25 trillion as of
FYE 2020, up by less than a percentage point (0.5%), from $3.24 trillion as of FYE 2019. Largely due to the increase in
aggregate TPL, the aggregate shortfall is estimated to have increased by $176 billion to $1.39 trillion from $1.22 trillion. This
year’s estimated aggregate asset value is the highest since Wilshire began reporting on state retirement system funding
levels for the second consecutive year and marks the fourth consecutive annual increase.

Attribution of Changes in Funding

Exhibit 2 shows the components of aggregate annual change in TPL and Plan Fiduciary Net Position (S, Billions).
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Exhibit 2: Changes in Asset and Liability Values

(S, Billions) % of BoY

Total Pension Liability, BoY $4,456.3

Service Cost 84.5 1.90%

Interest Cost 310.5 6.97%

Benefit Payments -252.5 -5.67%

Actuarial (Gains)/Losses 11.1 0.25%

Other 37.3 0.84%
Total Pension Liability, EoY S4,647.2 4.28%
Plan Fiduciary Net Position, BoY $3,237.7

Total Contributions 161.8 5.00%

Actual Return on Assets 102.3 3.16%

Benefit Payments -252.5 -7.80%

Other 35 0.11%
Plan Fiduciary Net Position, EoY $3,252.8 0.47%

Liabilities
Wilshire estimates that the aggregate Total Pension Liability (TPL) increased to $4.65 trillion as of FY 2020 up more than four

percentage points from $4.46 trillion as of FY 2019. The two largest components of the annual increase in aggregate TPL
were continued annual benefit accruals, i.e. service cost, and interest cost.

Service Cost, or continued annual benefit accruals, is estimated to have increased the TPL by 1.9%.

Interest cost is similar to changes in the time value of money and is approximately equal to the discount rate as a
percentage of the beginning of year TPL. The increase due to interest cost is estimated to be 7.0% for FYE 2020.
Benefit payments are estimated to have decreased the TPL by -5.7%.

Actuarial losses and “Other” in aggregate increased the TPL by 1.1%.

Assets

Wilshire estimates that aggregate assets increased to $3.25 trillion as of FYE 2020, up less than 1% from $3.24 trillion as of
FYE 2019. Continued positive investment returns and contributions drove asset values to record levels for the second
consecutive year and the fourth consecutive annual increase.

Contributions increased the asset value by nearly 5% for the year with nearly 30% coming from plan participants.
Investment income increased the asset value by 3.2% for the year.

Benefit payments are estimated to have decreased asset value by -7.8%.

“Other” items are expected to have marginally increased asset values by 0.1%.

Exhibit 3 shows the components of change in TPL and Plan Fiduciary Net Position from Exhibit 2 and their relative impact on
aggregate funded ratio change during the fiscal year.

wilshire.com | T +13104513051 | ©2021 Wilshire Advisors LLC. All Rights Reserved. 3



Exhibit 3: Changes in Annual Funded Ratio
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Benefit accruals, interest cost and benefit payments decreased the funded ratio by more than eight percentage points which
was partially offset by contributions and asset returns which increased funded levels by nearly six percentage points.

Discount Rates

The discount rate represents the expected long-term rate of return on invested plan assets used to calculate liability values
(present value of a stream of projected benefit payments). Discount rates have trended lower over the past several years

with nearly one quarter of this year’s study plans lowering their discount rate. The range for discount rates this year is 2.87%
to 7.75% with a median of 7.10%, a 0.15% decrease compared to last year’s median discount rate. For plans projected to run

out of assets, GASB 67/68 requires the use of a blended discount rate using the plan’s expected long-term rate of return on

invested plan assets and the yield on a municipal bond high grade rate index. The calculation of the blended discount rate is

based on a mandated projection methodology.

Exhibit 4 shows the distribution of discount rates used to calculate the TPL.
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Exhibit 4: Distribution of Discount Rates*
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Pension Plan Asset Allocation

Exhibit 5 shows the aggregate asset allocation for State Retirement Systems.

Exhibit 5: Aggregate Asset Allocation
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*Other refers to any other asset class for example Hedge Funds and Commodities.

Exhibit 6 examines the change in aggregate asset allocation over the last ten years.
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Exhibit 6: Change in Aggregate Asset Allocation for State Pension Plans

Change in Exposure

2010 (%) 2015 (%) 2020 (%) 10-15 (%) 15-20 (%) 10-20 (%)

Equity

U.S. Equity 31.1 27.3 30.3 -3.9 3.0 -0.8

Non-U.S. Equity 17.6 20.1 17.7 2.6 2.4 0.1

Private Equity 9.0 10.0 9.6 1.0 -0.4 0.6
Equity Subtotal 57.7 57.4 57.6 -0.3 0.2 -0.1
Total Fixed Income 28.1 234 21.7 -4.7 -1.7 -6.4
Total Real Assets 6.0 8.1 12.0 2.1 39 6.0
Other* 8.2 11.1 8.7 2.9 2.4 0.5
Return** 4.6 4.9 5.0 0.3 0.1 0.4
Risk** 11.3 11.6 11.8 03 0.2 0.5

*Other refers to any other asset class for example Hedge Funds and Commodities.

**Return and Risk are based on Wilshire’s current asset class assumptions (Exhibit 7).

Over the past ten years, the total allocation to equity has remained relatively unchanged. The allocation to Fixed Income has

decreased by over six percentage points with the decrease offset by the six percentage point increase in the allocation to

Real Assets.

Exhibit 7 shows Wilshire’s current long-term return and risk assumptions. The 10-year expected return for many asset classes
are near-or-at their lowest point due to the historically low interest rate environment.

Exhibit 7: Wilshire’s December 2020 Capital Market Assumptions

Expected Return (%)

10-Year 30-Year Risk (%)
U.S. Equity 5.00 6.55 17.00
Non-U.S. Equity 6.00 7.20 19.15
Private Equity 6.95 8.90 28.00
Fixed Income 1.30 3.30 4.30
Real Assets 6.20 7.10 14.00
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We conclude the report with Exhibit 8, which shows the distribution of funded ratios over the past two years. Within each
10% funded ratio bucket, distribution of plans with funded ratios greater than 60% decreased year-over-year (with the
exception of plans with funded ratios greater than 120%). This decrease was offset by the increase in the distribution of
plans with funded ratios below 60%.

Exhibit 8: Distribution of Funded Ratios*
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Appendix: Funded Ratio History

This appendix shows the aggregate reported funded status, asset, liability and surplus/deficit values over the past ten (10)
fiscal years.
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2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
m— Assets 2,211 | 2,493 | 2,507 | 2,731 | 3,041 | 3,075 | 2,902 | 2,918 | 3,047 | 3,238 | 3,253
Liability 3,233 | 3,349 | 3,496 | 3,775 | 3,951 | 4,188 | 4,304 | 4,141 | 4,236 | 4,456 | 4,647
m Deficit (1,022) | (856) | (989) |(1,044)| (910) |(1,113) (1,402) (1,223)(1,189)|(1,218)  (1,394)
—e—25th Percentile| 56.5 | 61.7 | 59.0 | 61.1 | 660 | 627 | 558 | 613 | 636 | 629 | 59.1
Aggregate 68.4 | 744 | 717 | 724 | 77.0 | 734 | 674 | 705 | 71.9 | 72.7 | 70.0

—@— 75th Percentile| 77.5 84.7 82.1 85.3 92.6 88.1 79.2 85.4 88.5 85.4 86.0

Important Information

This material contains confidential and proprietary information of Wilshire Advisors LLC (Wilshire®) (“Wilshire”), and is intended for the exclusive use of the
person to whom it is provided. It may not be disclosed, reproduced or otherwise distributed, in whole or in part, to any other person or entity without prior
written permission from Wilshire.

This material is intended for informational purposes only and should not be construed as legal, accounting, tax, investment, or other professional advice. Past
performance is not indicative of future returns. This material may include estimates, projections and other "forward-looking statements." Forward-looking
statements represent Wilshire's current beliefs and opinions in respect of potential future events. These statements are not guarantees of future performance
and undue reliance should not be placed on them. Such forward-looking statements necessarily involve known and unknown risks and uncertainties, which
may cause actual events, performance and financial results to differ materially from any projections. Forward-looking statements speak only as of the date on
which they are made and are subject to change without notice. Wilshire undertakes no obligation to update or revise any forward-looking statements.

Third-party information contained herein has been obtained from sources believed to be reliable. Wilshire gives no representations or warranties as to the
accuracy of such information, and accepts no responsibility or liability (including for indirect, consequential or incidental damages) for any error, omission or
inaccuracy in such information and for results obtained from its use. Information and opinions are as of the date indicated, and are subject to change without
notice.

Wilshire is a leading global financial services firm, dedicated to improving outcomes for investors worldwide. An independent firm since its founding in 1972,
Wilshire advises on over $1.2 trillion in assets and manages $83 billion in assets. Specializing in innovative investment solutions, consulting services and multi-
asset analytics, Wilshire serves more than 500 institutional and intermediary clients worldwide from 10 offices around the globe. Wilshire Advisors LLC is an
investment adviser registered with the SEC.

Copyright © 2021 Wilshire. All rights reserved. No part of this publication may be transmitted or reproduced in any way without the prior written permission
of Wilshire Wilshire® is a registered service mark.
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