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Actuarial Certification

. CalPERS

October 2020

To the best of our knowledge, this reportis complete and accurate and contains sufficientinformation to fully and fairly disclose
the actuarial funded condition ofthe Schools Pool. This valuation is based on the member and financial dataas of June 30, 2019
provided by various CalPERS databases and benefits under this plan with CalPERS as of the date this reportwas produced. In
ouropinion, this valuation has been performed in accordance with generally accepted actuarial principles and in accordance with
standards of practice prescribed by the Actuarial Standards Board. The assumptions and methods areinternally consistentand
reasonablefor this plan, as prescribed by the CalPERS Board of Administrationaccordingto provisions setforth in the California
Public Employees’ Retirement Law.

The undersigned are actuaries for CalPERS, who are members ofthe American Academy of Actuaries and the Society of
Actuaries and meet the Qualification Standards ofthe American Academy of Actuaries to render the actuarial opinion contained
herein.

EDDIE W. LEE, ASA, EA, FCA, MAAA
Senior Pension Actuary, CalPERS

May Yu, ASA, MAAA
Senior Pension Actuary, CalPERS

Scott Terando, ASA, EA, MAAA, FCA, CFA
Chief Actuary, CalPERS
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Highlights and Executive Summary

Introduction

This is the actuarial valuation reportas of June 30, 2019 for the Schools Pool. This actuarial valuation determines the funded
status as of June 30, 2019 and sets forth the Schools Pool employer and employee contribution rates for fiscal year July 1, 2020
through June 30, 2021.

The Schools Poolprovides retirementbenefits to members employed by schooldistricts and community college districts in
California. Itgenerally does not cover non-classified members as they are covered by a separate retirement system - the
California State Teachers’ Retirement System, also known as CalSTRS.

Purpose of Report
This actuarial valuation was performed by the CalPERS Actuarial Office using census dataas of June 30, 2019. The purpose of
the reportis to:

e Set forth the assets and accrued liabilities ofthe Schools Pool as of June 30, 2019.

e Determine the required employer contribution rate for fiscal year July 1, 2020 through June 30, 2021.

o Determine the required employee contributionrate for fiscal year July 1, 2020 through June 30, 2021 for school
employees subjectto the Public Employees' Pension Reform Act of 2013 (PEPRA).

e Provide actuarial information as of June 30, 2019 to the CalPERS Board of Administration (the board) and other
interested parties.

The pensionfundinginformation presented in this reportshould notbe used in financial reports subjectto Governmental
Accounting Standards Board (GASB) Statement Number 68 for a Cost-Sharing Multiple-Employer Defined Benefit Pension Plan.

The use ofthisreportforany other purposes may be inappropriate.

Future actuarial measurements may differ significantly fromthe currentmeasurements presented in this reportdue to such factors
as the following: plan experience differing from that anticipated by the economic or demographic assumptions; changes in
economic or demographic assumptions; changes in actuarial policies; and changes in plan provisions or applicable law.

Assessment and Disclosure of Risk
This reportincludes the following risk disclosures consistent with the recommendations of Actuarial Standards of Practice No. 51
and recommended by the California Actuarial Advisory Panel (CAAP) in the Model Disclosure Elements document:

e A “Scenario Test,” projecting future results under differentinvestmentincome scenarios.
e A “Sensitivity Analysis,” showingthe impacton currentvaluation results using alternative discountrates of6.0% and
8.0%.

o A “Sensitivity Analysis,” showingtheimpacton current valuation results assuming rates of mortality are 10 percentlower

or 10 percenthigherthan our current mortality assumptionsadopted in 2017.

e Plan maturity measures indicating how sensitive the plan may be to the risks noted above.
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Required Contribution Rates

Required Employer Contribution Rates

The actuarially determined employer contribution rate for fiscal year July 1, 2020 through June 30, 2021 is shown in the table
below. For comparison purposes, the corresponding contributionrate for fiscal year July 1, 2019 through June 30, 2020 is also
provided. The expected contribution amounts are also shown in the table.

1) Contribution as a Percentage of Payroll

a) Total Normal Cost 15.992% 16.47%
b)Employee Contribution’ 7.000% 7.00%
c)Employer Normal Cost [(1a) - (1b)] 8.992% 9.47%
d)Unfunded Liability Contribution Rate 11.741% 14.13%
e)Actuarially Determined Contribution Rate [(1c) + (1d)] 20.733% 23.60%
f) State Contribution (Section 20825.2) (1.012%) (2.90%)
g)Required Employer Rate [(1e) + (1f)] 19.721% 20.70%
Projected Annual Payroll for Contribution Year $14,234,498,153  $14,844,455,960

2)Contribution in Projected Dollars

a) Total Normal Cost $2,276,380,945  $2,444,881,896
b)Employee Contribution’ 996,414,871 1,039,111,917
c)Employer Normal Cost [(2a) - (2b)] 1,279,966,074 1,405,769,979
d)Unfunded Liability Contribution 1,671,277,588 2,097,873,789
e)Actuarially Determined Contribution [(2c) + (2d)] $2,951,243,662  $ 3,503,643,768
f) State Contribution (Section 20825.2) (144,000,000) (430,000,000)
g)Required Employer Contribution [(2e) + (2f)] $2,807,243,662  $3,073,643,768

(1) Forclassic members, thisis the percentage specified in the Public Employees Retirement Law, net of any reduction from the use of a modified formula or other factors. For PEPRA members the
member contribution rate is based on 50% of the total nomal cost. A development of PEPRA member contribution rates can be found in Appendix D.

The payroll used to calculate the expected dollar contribution is payrollreported for the fiscal year ending on the valuation date
projected forward two years using the annual payrollgrowth assumption in effecton the valuation date. For example, expected
fiscal year 2020-21 conftributions are based on fiscal year 2018-19 reported payrollincreased by 2.75% per year for two years.
Actual contribution amounts will be based on actual payroll during the associated fiscal year and will differ from the expected
contributions shown inthe table above.

The supporting exhibitin thisreportentitled “Reconciliation of Employer Contributions” provides explanationsofthe changesin
required contribution rates and expected contribution amounts fromfiscal year 2019-20 to fiscal year 2020-21.

Reasons for Change in Employer Contributions for the Schools Pool

Overall, the actuarially determined contributions for the Schools Pool are expected to increase by $552.4 million between fiscal
year 2019-20 and fiscal year 2020-21. Theincreaseis driven by a few factors as discussed below.

CalPERS employs an amortization and smoothing policy thatspreads somerate increases or decreases over a 5-year period by
utilizing a 5-year ramp in the amortization schedule of some bases. This means that only one-fifth of the total anticipated rate
change caused by each unfunded liability source subjectto a ramp is realized in the year itis firstreflected in the valuation,
culminating in the full increase in thefifth year. As a result, in any given valuation the employer contribution rate can change
significantlydue to events that were first reflected in the previous four valuations. Acomplete description of the actuarial methods
used in the June 30, 2019 valuation is providedin Appendix A.

On December 21, 2016, the board lowered thediscountrate from 7.50% to 7.00% using a 3-year phase-in beginning with the
June 30, 2017 actuarial valuation forthe Schools Pool. The employer contribution rates for fiscal year 2020-21 were calculated
using adiscountrate of 7.00%, down from 7.25% the prior year.
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In addition, on December 20, 2017, the board adopted new actuarial assumptions based on an experience study of CalPERS
membership performed every four years. As the result ofthe study, updates were made to various assumptions including
mortality, retirement rates and inflation. The reduction of the inflation assumption was implemented in two steps in conjunction
with the decreases in the discountrate. For the June 30, 2019 valuation, an inflation rate 0f2.50% was used, down from 2.625%
the prioryear. Theimpacton required contributions of these assumption changes is approximately $148.7 million, which includes
the increasein normal costand year one ofthe 5-year phase-in oftheincreasein unfunded liability, to be paid over 20 years.

The table below highlights all major contributors to the changein required contributions.

e |
Reason for Change Payroll

Prior Year Contributions

Employer Normal Cost $1,280.0 8.99%
Unfunded Liability Contribution 1,671.3 11.74%
Total Required Contributions $2,951.3 20.73%
Change in Employer Normal Cost
Assumption Changes 6/30/2019 $95.0 0.64%
Experience (24.0) (0.16%)
Payroll Growth 54.8 0.00%
Total $125.8 0.48%
Change in Unfunded Liability Contribution
Phase-in from Prior Years (5-year ramps) $300.8 2.11%
2.875% Increase on Prior Years Bases 56.7 0.00%
Re-amortization of Prior Years Bases (7.00%/2.75%) (24.0) (0.18%)
2019 Assumption Change (1%t year of 5-year ramp) 53.7 0.38%
2019 Investment Loss (1t year of 5-year ramp) 12.4 0.09%
2019 Non-Investment Loss 27.0 0.19%
Payroll Growth 2018-19 0.0 (0.20%)
Total $426.6 2.39%

Current Year Contributions

Employer Normal Cost $ 1,405.8 9.47%
Unfunded Liability Contribution 2,097.9 14.13%
Total Required Contributions $ 3,503.7 23.60%
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PEPRA Member Contribution Rates

With the enactment of PEPRA, new members hired on or after January 1, 2013 are subject to PEPRA and are required to
contribute 50% of the total annual normal costoftheir pensionbenefitas determined by the actuary. PEPRA schoolmembers
currently contribute 7.00% ofsalary. The contributionrate for the school members notsubjectto PEPRA, i.e. classic members, is

set by statute and is also currently 7.00% of salary.

Current law contains a provision thatrequires achangein the PEPRA member contribution rate when the total normal cost
changes by morethan 1% ofpayroll. When achangeis triggered, the member contributionrateis adjusted to halfthe normal cost,
rounded to the nearestquarter of 1%. The current PEPRA member contribution rate of 7.00% is based on a total normal costof
14.07% of payroll. Thechange ofdiscountrate and plan demographics have increased the total normal costfor PEPRA members
from 14.07% to 14.86% ofpayroll this year. The total normal costfor PEPRA members has notchanged by morethan 1% since
the lasttime the member contributionrate was established. As a result, no adjustmentto the PEPRA member contributionrateis
permitted. The member contribution rate for the PEPRA members will remain at 7.00% through the 2020-21 fiscal year.

Note that as of June 30, 2019, there are 145,891 active PEPRA members in the Schools Pool, which represents 44% ofthe total
active population ofthe Schools Pool. The total payroll for active PEPRA members is $4,992 million which accounts for 36% ofthe
total Schools Pool’s payroll.

The table below shows the determination of the PEPRA member contribution rate based on 50% of the Total Normal Coston
June 30, 2019.

Basis for Current Rate Rates Effective July 1, 2020
Cost! Member Rate Cost? Change| Change Needed Member Rate

Schools 14.07% 7.00% 14.86% 0.79% 7.00%

(1) As of June 30, 2017, valuation date
(2) As of June 30, 2019, valuation date

Projected Future Contribution Rates

The table on thefollowing page shows the required and projected employer contribution rates for the next six fiscal years.
Projected results reflect a 4.7% investmentreturn reduced for estimated administrative expenses for fiscal year 2019-20 and the
anticipated decreasein normal costdue to new hires entering under the PEPRA benefit formula. Projected rates also reflectthe
additional $904 million contributed by the State in July 2019 pursuantto Senate Bill 90 (SB 90), which was subsequently amended
by Assembly Bill 84/Senate Bill 111. For moreinformation, please see “Changes Since the Prior Year’s Valuation”. It is assumed
that all other actuarial assumptions will be realized and that no further changes to assumptions, contributions, benefits, or funding
will occur during the projection period.

In additionto increases in the Schools Poolemployer contribution rate, active PEPRA members may also see their contribution
rate risein the future if the changein normal costis morethan 1%. However, in this projection the PEPRA member contribution
rate is assumed to remain at 7.00%. The PEPRA normal costwill be reassessed each year in the future to determine whethera
changein the PEPRA member contribution rateis warranted.
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The following table also shows the classic member employee contribution rate and the estimated PEPRA members employee
contribution rate for the future.

Projected Employer

Contribution Rate Projected Employer Estimated

Fiscal Year Without AB 84/SB 111 | Effect of AB 84/ ContributionRate | Classic Member PEPRA Member

Valuation Date SB 111 Contribution Rate | Contribution Rate
6/30/2020 2021-22 25.2% (2.2%) 23.0% 7.00% 7.00%
6/30/2021 2022-23 26.3% 26.3% 7.00% 7.00%
6/30/2022 2023-24 27.3% 27.3% 7.00% 7.00%
6/30/2023 2024-25 27.8% 27.8% 7.00% 7.00%
6/30/2024 2025-26 27.8% 27.8% 7.00% 7.00%
6/30/2025 2026-27 27.6% 27.6% 7.00% 7.00%

Under the amortization policy in effect for this valuation, changes in the Unfunded Accrued Liability (UAL) due to investmentgains
orlosses (return relative to the 7.00% assumption) are amortized using a 5-year ramp up. For more information, please see
“Amortization of Unfunded Actuarial Accrued Liability” under “Actuarial Methods” in Appendix A. This method attempts to smooth
employer costs fromyear to year by phasingin theimpactofunanticipated changes inthe UAL over a 5-year period. As a resultof
this methodology, dramatic changes in required employer contributions in any one year are less likely. However, required
contributions can change gradually and significantly over the nextfive years. In years where thereis a largeincreasein UAL, the
relatively small amortization payments during the ramp-up period could resultin afunded ratio thatis projected to decrease
initially while the contribution rate impactofthe increase in the UAL is phased in.

Scenario analysis was performed to determine the effects of various investmentreturns on future employer contribution rates for
three years beyond the estimated 2021-22 employer rates shown above. Thatinformation is available in the “Risk Analysis”
section ofthisreport.

Plan’s Funded Status

The funded status of a pension plan is defined as the ratio of assets to accrued liabilities. Plans with alower funded ratio, all other
things being equal, are more costly to maintain and more at risk of not being able to meet their future benefit obligations. From
June 30, 2018 to June 30, 2019 the funded status for the Schools Pool decreased by 1.9%. This was primarily due to increases in
liability resulting fromthe decreasein the discountrate assumption from 7.25% to 7.00%, and by the investmentreturn in 2018-19
being less than expected.

The table below shows the developmentofthe funded status ofthe plan using the market value of assets on June 30, 2019.

| unesontsluneoanng

1) Present Value of Projected Benefits $108,834,435,399 $ 117,831,940,799
2) Entry Age Normal Accrued Liability 92,070,935,513 99,528,448,210
3) Market Value of Assets (MVA) 64,846,338,847 68,177,143,705
4) Unfunded Liability [(2) - (3)] $27,224,596,666 $ 31,351,304,505
5) Funded Ratio [(3)/(2)] 70.4% 68.5%

Page | 7 CalPERS Schools Pool Actuarial Valuation— June 30, 2019
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The graph below shows the funded status ofthe Schools Poolforthe pastten years based on the market value of assets.

Funded Ratio of the Schools Pool
(Based on the Market Value of Assets)

100.0%
95.0%
90.0% 86.6%
85.0%
80.0%

75.0% 71.9%  72.1% o4 4y

Funded Ratio

70.0%
65.0%
60.0%

Valuation Date

Changes Since the Prior Year’s Valuation

Additional State Contributions to the Schools Pool

On June 27, 2019, the Governor approved Senate Bill 90, which added Section 20825.2 to the Government Code. This statute
appropriated $904 million fromthe General Fund for payments relating to school employers’ contributions and unfunded liabilities.
Subsequently, due to budget challenges caused by the COVID-19 pandemic, the State modified the application ofthe $904 million
paymentvia the enactment of Assembly Bill 84/ Senate Bill 111. Under the statute as it reads as ofthe publication ofthis repon,
$144 million ofthe $904 million State contributionis deemed to satisfy a portion ofthe 2019-20 required contribution on behalf of
school employers, $430 million will satisfy a portion ofthe 2020-21 required employer contribution, and $330 million will satisfy a
portion ofthe 2021-22 required employer contribution. This additional paymentis reflected in this valuation report.

Actuarial Methods and Assumptions

Two assumption changes were recognized in this valuation. On December 21, 2016, the board lowered the discountrate from
7.50% to 7.00% using a 3-year phase-in beginning with the June 30, 2017 actuarial valuations. As a result, the employer
contributions for fiscal year 2020-21 were calculated using adiscountrate of 7.00%, down from 7.25% the prior year. In addition,
on December 20, 2017, theboard adopted a reduction in the inflation assumption to be implemented in two steps in conjunction
with the decreases in the discountrate. An inflation rate 0f 2.50% was used for the June 30, 2019 valuation,down from 2.625%
the prioryear.

On February 14, 2018, the board adopted a new amortization policy effective with this actuarial valuation, first affecting School
employer contributionsfor fiscal year 2020-21. The new policy generally accelerates the recognition of new sources of Unfunded
Accrued Liability by amortizing experience gains and losses over 20 years instead of 30 years, determining payments as alevel
dollaramountinstead ofa level percentage of payroll, and eliminating the 5-year ramps (phase-in and phase-out) for all
amortization bases exceptthe ramp-up forinvestmentgains and losses. The new policy applies only to amortization bases
established on or after June 30, 2019; it does notalter the payments for amortization bases established in prior valuations. There
isoneexception to thenew policy forthe School Pool wheretheimpactofthe discountrate change from 7.25% to 7.00% in the
June 30, 2019 valuation was amortized under the old policy.
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A complete description ofthe actuarial methods and assumptionsused in the June 30, 2019 valuation can be found in Appendix A
of thisreport.

Plan Provisions
No changes were made since the prior valuation. Please refer to Appendix Bfora summary ofthe plan provisionsused in this
valuation.

Risk Mitigation

The board adopted a Funding Risk Mitigation Policy which is designed to reduce funding riskover time. The policy established a
mechanism whereby when CalPERS investments significantly outperformthe discountrate, it will trigger adjustments to the
strategic asset allocation targets, the expected investmentreturn, and the discountrate. A minimum excess investmentreturn of
2.00% above the existing discountrate is necessary to cause a funding risk mitigation event. More details on the Funding Risk
Mitigation Policy can be found on our website.

Subsequent Events

This actuarial valuation reportreflects statutory and regulatory changes and fund investment return through June 2020 and board
actions through September 2020. Except as stated in this report, to the best ofour knowledge, there have been no other
subsequentevents that could materially affect current or future certifications renderedin this report.
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Assets

Reconciliation of Market Value of Assets

1) Market Value of Assets as of June 30, 2018 Including Receivables $64,846,338,847
2) Receivables for Service Buybacks as of June 30, 2018 103,840,033
3) Market Value of Assets as of June 30, 2018 [(1) - (2)] $64,742,498,814
4) Employer Contributions 2,527,725,523
5) Employee Contributions 980,898,905
6) Benefit Payments to Retirees and Beneficiaries (4,245,515,331)
7) Refunds (101,910,364)
8) Administrative Expense (72,801,846)
9) Transfers and Miscellaneous Adjustments 31,437,554
10) Investment Return 4,208,783,696
11) Market Value of Assets as of June 30, 2019 Excluding Receivables $68,071,116,951
[(3)+(4) +(5) +(6) +(7) + (8) + (9) + (10)]
12) Receivables for Service Buybacks as of June 30, 2019 106,026,754
13) Market Value of Assets as of June 30, 2019 Including Receivables [(11) +(12)] $68,177,143,705
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Assets

Asset Allocation

CalPERS adheres to an Asset Allocation Strategy which establishes asset class allocation policytargets and ranges and

manages those asset class allocations within their policy ranges. CalPERS Investment Beliefs No. 6 recognizes that strategic
asset allocation is thedominantdeterminant of portfoliorisk and return. On December 19, 2017, the board adopted changes to the
asset allocation as shownin the Policy Target Allocation below, expressed as a percentage of total assets

The asset allocation shown below reflect the values ofthe Public Employees Retirement Fund (PERF) in its entirety as of
June 30, 2019. The assets ofthe Schools Pool are partofthe PERF and are invested accordingly.

Asset Class Actual Allocation Policy Target Allocation

Public Equity 50.2% 50.0%
Private Equity 7.1% 8.0%
Global Fixed Income 28.7% 28.0%
Real Assets 11.0% 13.0%
Liquidity 1.0% 1.0%
Inflation Sensitive Assets 0.0% 0.0%
Trust Level! 2.0% 0.0%
Total Fund 100.0% 100.0%

"Trust Level includes Multi-Asset Class, Completion Overlay, Risk Mitigation, Absolute Return Strategies, Plan Level Transition and

other Total Fund levelportfolios.

Strategic Asset Allocation Policy Targets

Public
Equity -
Factor
Weighted
15%

Asset
Public

S Segments
Cap
Weighted
35%

Liquidity
19

Liquidity

1%
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Assets
CalPERS History of Investment Returns

Following is achartwith the 20-year historical annual returns ofthe PERF for each fiscal year ending on June 30. Beginningin
2000, the figures are reported as gross of fees.

History of Investment Returns (2000 - 2019)

25%

20%

15%

10%

£ 5%
=]
=
[
< 0%
]
2
c 5%
<
-10% XX% Actual Annual Return
(Gross of Administrative Expenses)
-15% O---0 Rolling 5 Year Return
Discount Rate/Expected Return
-20 % — (Net of Administrative Expenses)
-23.6%
-25%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Fiscal Year Ending

The table below shows historical compound annual returns of the PERF for various time periods ending on June 30, 2019 (figures
are reported as gross offees). The compound annual return is the average rate per year compounded over theindicated number
of years. It should berecognized thatin any given year the rate of return is volatile. The portfolio has an expected volatility of
11.4% peryear based on the mostrecent Asset Liability Modeling study. The volatility is ameasure of the risk ofthe portfolio
expressed in the standard deviation ofthe fund’s total return distribution, expressed as apercentage. Consequently, when looking
at investmentreturns, itis more instructive to look atreturns overlonger time horizons.

History of CalPERS Rates of Return and Volatilities

-

Compound Annual Return 6.7% 5.8% 9.1% 5.8% 8.1%
Volatility = 4.4% 6.9% 10.7% 9.8%
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Liabilities and Employer Contributions

Accrued and Unfunded Liabilities

Participant Information

Members Included in the Valuation'

Active Members 323,707 329,726
Transfers from Schools 19,666 19,894
Vested Terminations? 183,033 194,708
Receiving Payments 233,733 241,057
Total 760,139 785,385
Average Entry Age of Active Members 36.0 36.0
Average Age of Active Members 46.4 46.2
Average Age of Retired Members 72.63 72.7
Average Pay $41,550 $42,643
Covered Payroll in Fiscal Year $13,450,005,563 $14,060,495,460
Projected Payroll for Contribution Rate $14,234,498,153 $14,844,455,960
1)Present Value of Projected Benefits
a)Active Members $52,838,094,303 $57,398,302,952
b) Transferred Members 6,597,320,327 6,217,869,630
c) Terminated Members 2,665,235,600 3,026,709,219
d)Members and Beneficiaries Receiving Payments 46,733,785,169 51,189,058,998
e)Total $108,834,435,399 $117,831,940,799
2)Present Value of Future Employer Normal Costs $9,034,315,973 $10,105,260,707

3)Present Value of Future Employee Normal Costs

4)Entry Age Normal Accrued Liability

$7,729,183,913

$8,198,231,882

a)Active Members [(1a) - (2) - (3)] $36,074,594,417 $39,094,810,363
b) Transferred Members (1b) 6,597,320,327 6,217,869,630
c) Terminated Members (1c) 2,665,235,600 3,026,709,219
d)Members and Beneficiaries Receiving Payments (1d) 46,733,785,169 51,189,058,998
e)Total $92,070,935,513 $99,528,448,210
5)Market Value of Assets (MVA) $64,846,338,847 $68,177,143,705
6)Unfunded Liability/(Surplus) [(4€) - (5)] $27,224,596,666 $31,351,304,505
7)Funded Status [(5) / (4e)] 70.4% 68.5%

(1)  Counts are of unique members included in the valuation. Multiple records may exist for members with service in more than one benefit group. This does not resuit

in double counting liabilities.

(2)  Includes non-vested terminated participants with employee contributions remaining in the plan.

(3) Reflected a correction of average age 71.6.in the 2018 report.
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Liabilities and Employer Contributions
Schedule of Amortization Bases

The schedule below shows the developmentof payments on the amortization bases used to determine the employer contribution
rate. Each row ofthe schedule gives abrief description ofabase (or portionofthe Unfunded Actuarial Liability), the date the base
was established, the balance ofthe base on the valuation date, and the number of years remaining in the amortization period. The

schedule also shows the expected paymentfor the year immediately following the valuation date, the balance on the date a year
after the valuation date, and the scheduled paymentfor fiscal year 2020-21. Please refer to Appendix Aforan explanation ofhow
amortization periodsare determined.

There is a one-year lag between the valuation date and the start of the contribution year.
e The assets, liabilities, and funded status ofthe plan are measured as ofthe valuation date, June 30, 2019.

o Therequired employer contributions determined by the valuation are for the fiscal year beginning one year after the
valuation date, fiscal year 2020-21.

This one-yearlag is necessary due to the amount oftime needed to extractand test the membership and financial data, and the
need to provide employers with their required employer contribution well in advance ofthe startof the fiscal year.

The Unfunded Accrued Liability (UAL) is used to determine the employer contribution and therefore mustbe rolled forward one
year from the valuation date to the firstday of the fiscal year for which the contribution is being determined. The UAL is rolled
forward each year by subtracting the expected paymenton the UAL for the fiscal year and adjusting forinterest. The expected
paymenton the UAL for a fiscal year is equal to the expected employer contribution for the fiscal year, plus any additional
discretionary payments made duringthe year, minus the expected Normal Cost for the year. The employer contribution for the first
fiscal year is determined by the actuarial valuation one year ago. The Normal Costrate for the fiscal yearis assumed to be the
same as therate determined by the currentvaluation. Expected dollar amounts are determined by multiplying the rate by the
expected payroll for the applicable fiscal year, based on payrollas ofthe valuation date.

Fresh Start (Gain/Loss) 6/30/2004 15 $2,719,275,637  $236,163,872 $2,665,335,123  $240,396,478 1.62%
Assumption Change 6/30/2009 10 904,537,104 103,970,400 860,306,883 106,075,553 0.72%
Gain)/Loss 6/30/2009 20 860,651,826 62,367,448 856,384,064 63,350,933 0.43%
Gain)/Loss 6/30/2010 21 420,677,640 20,620,220 419,485,681 30,075,186 0.20%
Assumption Change 6/30/2011 12 1,251,115,685 126,420,426  1,207,923,477 128,860,101 0.87%
Gain)/Loss 6/30/2011 22 (924,652,567)  (63,381,691)  (923,815,716)  (64,329,745) -0.43%
Gain)/Loss Various 2% (336,549,672)  (21,975,843)  (337,376,160)  (22,287,349) -0.15%
Gain)/Loss 6/30/2014 25 4,349,739,263 291,068,869  4,353,137,032 295,303,697 1.99%
Assumption Change 6/30/2015 16 4,943,000,830 366,751,166  4,909,640,532 466,853,805 3.14%
Gain)/Loss 6/30/2015 2 4,266,373,888 225929760  4,331,316,499 286,416,480 1.93%
Gain)/Loss 6/30/2016 27 5236,101,883 208,470,932  5386,985,006 281,761,310 1.90%
Assumption Change 6/30/2017 18 1,514,568,195 55,772,406  1,562,896,543 85,091,665 0.57%
Gain)/Loss 6/30/2017 28 (388,984,757)  (10,483,691)  (405,369,276)  (15,930,469) -0.1%
Method Change 6/30/2018 19 1,321,724,299 24,908,810  1,388,479,127 50,631,468 0.34%
Assumption Change 6/30/2018 19 2,259,760,140 42,586,745  2,373,891,278 86,564,932 0.58%
(Gain)/Loss 6/30/2018 29 (498,691, 144) (6,912,241)  (526,449,446)  (13,993,905) -0.09%
Assumption Change 6/30/2019 20 2,598,287,567  (94,553,844)  2,877,974,953 53,658,781 0.36%
Investment (Gain)/Loss 6/30/2019 20 529,004,443 - 566,131,054 12,377,877 0.08%
Non-Investment (Gain)/Loss 6/30/2019 20 325.274.245 50,459.784 295 .847.436 26.996.991 0.18%
Total _$31,351,304,505  $1,627,183,528 $31,862,724,090  $2,097,873,789  14.13%
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Liabilities and Employer Contributions
(Gain)/Loss Analysis

To calculate the costrequirements ofthe plan, assumptions are made about future events that affect the amountand timing of
benefits to be paid and assets to be accumulated. Each year, actual experienceis compared to the expected experience based on
the actuarial assumptions. Deviations between expected and actual experienceresultin actuarial gains orlosses, as shown
below.

1) Total (Gain)/Loss for the Year

a)Unfunded Accrued Liability (UAL) as of June 30, 2018Z $27,224,596,666
b) Expected Payment on the UAL during 2018-19 1,255,032,731
c)Interest through June 30, 2019 [.0725 x (1a) — ((1.0725)"2 - 1) x (1b)] 1,929,084,315
d)Expected UAL before Other Changes [(1a) — (1b) + (1c)] $27,898,648,250
e)Change Due to Plan Changes -
f) Change Due to Assumptions Changes 2,598,287,567
g)Change Due to Method Changes -
h)Expected UAL After All Other Changes [(1d) + (1e) + (1f) + (19)] $30,496,935,817
i) Actual Unfunded Accrued Liability as of June 30, 2019 31,351,304,505
j) Total (Gain)/Loss for 2018-19 [(1i) - (1h)] $854,368,688

2)Contribution (Gain)/Loss for the Year

a) Expected Contribution with interest (Employer and Employee) $3,591,258,677
b) Actual Contributions with interest 3,633,586,750
c)Contribution (Gain)/Loss for 2018-19 [(2a) - (2b)] ($42,328,073)

3)Asset (Gain)/Loss for the Year

a)Market Value of Assets as of June 30, 2018 $64,846,338,847
b)Prior Fiscal Year Receivables (103,840,033)
c)Current Fiscal Year Receivables 106,026,754
d)Contributions Received 3,508,624,428
e)Benefits and Refunds Paid (4,347,425,695)
f) Transfers and Miscellaneous Adjustments 31,437,554
g)Expected Interest [0.0725 x (3a + 3b) + ((1.0725)"2 - 1) x ((3d) + (3e) + (3f))] 4,665,076,293
h)Expected Assets as of June 30, 2018 [(3a) + (3b) + (3c) + (3d) + (3e) + (3f) + (3)] 68,706,238,148
i) Market Value of Assets as of June 30, 2019 68,177,143,705
j) Asset (Gain)/Loss for 2018-19 [(3h) - (3i)] $529,094,443
4)Liability (Gain)/Loss for the Year
a) Total (Gain)/Loss(1]) $854,368,688
b) Contribution (Gain)/Loss (2c) (42,328,073)
c¢)Asset (Gain)/Loss (3j) 529,094,443
d)Liability (Gain)/Loss for 2018-19 [(4a) - (4b) - (4c)] __ $367.602,318

Reconciliation of Employer Contributions

Percentage of Estimated $ Based on

Projected Payroll Projected Payroll
1) Total contribution for 7/1/19-6/30/20 27.73% $3,947,658,531
2)Effect of changes since the prior year annual valuation
a) Effect of unexpected changes in demographics and financial results 0.08% 12,377,877
b) Effect of plan changes 0.02% 0
c)Effect of changes in assumptions 1.16% 124,637,871
d) Effect of changes in method 0.00% 0
e) Effect of progression of amortization bases and change in payroll 1.61% 455,132,432
f) Net effect of the changes above [sum of a through €] 2.87% 595,097,152
3)Total contributionfor 7/1/20 - 6/30/21 [(1) +(2f)] 30.60% $4,542,755,685
4)Employee Contribution for 7/1/20 — 6/30/21 7.00% 1,039,111,917
5)Employer Contribution for 7/1/20 - 6/30/21 [(3) - (4)] 23.60% $3,503,643,768
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Liabilities and Employer Contributions

History of Employer Contribution Rates
The table below provides a 25-year history of contribution rates for the Schools Pool. In cases where the contribution rate
changed during afiscal year, the entry shown is the weighted average ofthe rates effective during thefiscal year.

Fiscal Year Valuation Date ] Employer Normal Cost] Contribution/(Credit Contribution

2020 - 2021 6/30/2019 9.47% 14.13% 23.60%
2019 - 2020 6/30/2018 8.992% 11.741% 20.733%
2018 - 2019 6/30/2017 8.739% 9.323% 18.062%
2017 - 2018 6/30/2016 8.103% 7.428% 15.531%
2016 - 2017 6/30/2015 8.242% 5.646% 13.888%
2015 - 2016 6/30/2014 7.621% 4.226% 11.847%
2014 - 2015 6/30/2013 7.814% 3.957% 11.771%
2013 - 2014 6/30/2012 7.313% 4.129% 11.442%
2012 - 2013 6/30/2011 7.415% 4.002% 11.417%
2011 - 2012 6/30/2010 7.132% 3.791% 10.923%
2010 - 2011 6/30/2009 7.173% 3.534% 10.707%
2009 - 2010 6/30/2008 7.410% 2.299% 9.709%
2008 - 2009 6/30/2007 7.414% 2.014% 9.428%
2007 - 2008 6/30/2006 7.421% 1.885% 9.306%
2006 - 2007 6/30/2005 7.398% 1.726% 9.124%
2005 - 2006 6/30/2004 7.399% 1.717% 9.116%
2004 - 2005 6/30/2003 7.393% 2.559% 9.952%
2003 - 2004 6/30/2002 9.396% 1.024% 10.420%
2002 - 2003 6/30/2001 9.329% (6.435%) 2.894%
2001 - 2002 6/30/2000 9.082% (9.082%) 0.000%
2000 - 2001 6/30/1999 6.914% (6.914%) 0.000%
1999 - 2000 6/30/1998 6.867% (6.867%) 0.000%
1998 - 1997 6/30/1997 6.829% (6.829%) 0.000%
1997 - 1998 6/30/1996 7.582% (1.410%) 6.172%
1996 - 1997 6/30/1995 7.576% 0.211% 7.787%

Employer Contribution Rate History
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Liabilities and Employer Contributions

History of Funded Status and Funding Progress (dollars in millions)

Shown belowis a 30-year history of funding status for the Schools Pool. One could view the trend in the ratio of the unfunded
liability to covered payroll as a measure of the ability of the employer to address the unfunded liability.

Actuarial Accrued Market Value of Unfunded _ Projected Payroll for | Unfunded/(Surplus)
Date Liabilities Assets | Liabilities/(Surplus Funded Ratio Contribution as a % of Payroll

6/30/2019 $99,528 $68,177 $31,351 68.5% $14,844 211.2%
6/30/2018 92,071 64,846 27,225 70.4% 14,234 191.3%
6/30/2017 84,416 60,865 23,551 72.1% 13,683 172.1%
6/30/2016 77,544 55,785 21,759 71.9% 13,022 167.1%
6/30/2015 73,325 56,814 16,511 77.5% 12,098 136.5%
6/30/2014 65,600 56,838 8,761 86.6% 11,294 77.6%
6/30/2013 61,487 49,482 12,005 80.5% 10,424 115.2%
6/30/2012 59,439 44,854 14,585 75.5% 10,242 142.4%
6/30/2011 58,358 45,901 12,457 78.7% 10,540 118.2%
6/30/2010 55,307 38,435 16,872 69.5% 11,283 149.5%
6/30/2009 52,493 34,146 18,347 65.0% 11,110 165.1%
6/30/2008 48,538 45,548 2,990 93.8% 11,138 26.8%
6/30/2007 44,810 48,293 (3,483) 107.8% 10,250 (34.0%)
6/30/2006 41,409 40,852 556 98.7% 9,881 5.6%
6/30/2005 38,368 36,898 1,469 96.2% 9,223 15.9%
6/30/2004 35,933 32,828 3,104 91.4% 9,069 34.2%
6/30/2003 33,793 28,182 5,611 83.4% 9,079 61.8%
6/30/2002 31,271 27,690 3,581 88.5% 8,344 42.9%
6/30/2001 27,946 30,308 (2,361) 108.4% 7,912 (29.8%)
6/30/2000 25,474 33,295 (7,821) 130.7% 7,063 (110.9%)
6/30/1999 21,216 30,918 (9,702) 145.7% 5,961 (162.8%)
6/30/1998 19,499 27,874 (8,374) 142.9% 5,445 (153.8%)
6/30/1997 17,583 23,499 (5,916) 133.6% 4,907 (120.5%)
6/30/1996 17,572 19,706 (2,135) 112.1% 5,146 (41.5%)
6/30/1995 16,422 17,314 (892) 105.4% 5,351 (16.7%)
6/30/1994 15,136 15,373 (238) 101.6% 5,140 (4.6%)
6/30/1993 13,575 14,956 (1,381) 110.2% 4,853 (28.4%)
6/30/1992 12,856 13,816 (960) 107.5% 4,883 (19.7%)
6/30/1991 12,022 13,301 (1,298) 110.8% 4,850 (26.8%)
6/30/1990 11,249 9,298 1,951 82.7% 4,393 44.4%
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Risk Analysis

Future Investment Return Scenarios

Analysis was performed to determine the effects of various future investmentreturns on required employer contributions. Starting

with the baseline projectionsand underlying inputs/assumptions described in “Projected Future Contribution Rates”, the
projections below provide arange of results based on five hypothetical investmentreturn scenarios over the three following fiscal
years (2020-21, 2021-22, and 2022-23). Each scenario assumes an alternate fixed annual return during each ofthesefiscal
years.

The alternate investmentreturns were chosen based on stochastic analysis of possible future investmentreturns over a four-year
period. Using the expected return and volatility of each assetclass in which the funds are invested, 10,000 stochastic outcomes
were generated for this period. Annual returns were then selected that approximate the 5th, 25th, 50th, 75th, and 95th percentiles
of these outcomes. The correspondingannual returns are 1.0%, 4.0%, 7.0%, 9.0% and 12.0%. For example, ofall the four-year
outcomes generated in the stochastic analysis, approximately 25% had an average annual return 0f4.0% orless.

On February 14, 2018, the board adopted a new amortization policy effective with the June 30, 2019 actuarial valuation, first
affecting the Schools Pool employer contributions for fiscal year 2020-21. The new policy will generally accelerate the recognition
of newsources of UAL. Existing UAL bases will notbe affected. The new policy is reflected in the projected contribution rates
shown in the following section.

Required contributions outside of this range are also possible. In particular; whileitis unlikely thatinvestmentreturns will average
less than 1.0% or greater than 12.0% over this period, the possibility ofa singleinvestmentreturn less than 1.0% or greater than
12.0% in any given yearis much greater.

The table below shows the projected contribution rates for 2021-22 through 2024-25 for the Schools Pool. These projections
reflect a 4.7% investmentreturn reduced for estimated administrative expenses for 2019-20 and the five differentscenarios from
2020-21 through 2022-23.

Projected Employer Contributions

Assumed Annual Return From 2021-22
through 2024.25 | amt | | amar | otz

1.0% 25.21% 27.0% 29.1% 31.4%
4.0% 25.21% 26.6% 28.2% 29.6%
Assumed 7.0% 25.21% 26.3% 27.3% 27.8%
9.0% 25.21% 26.4% 27.3% 27.6%
12.0% 25.21% 26.1% 26.3% 25.7%

The projections above reflect potential impact of CalPERS’ Funding Risk Mitigation Policy.

The projected normal cost percentages do reflect thatthe normal costwill decline over time as new employees are hired into
PEPRA orotherlower costbenefit tiers.
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Risk Analysis

Discount Rate Sensitivity

The discountrate assumption is calculated as the sum ofthe assumed real rate of return and the assumed annual price inflation,
currently 4.50 percentand 2.50 percent, respectively. Changing either the price inflation assumption or the real rate of return
assumption will change the discountrate. The sensitivity ofthe valuation results to the discount rate assumption depends on
which componentofthe discountrateis changed. Shown below are various valuation results as of June 30, 2019 assuming
alternate discountrates by changing the two components independently. Results are shown using the currentdiscountrate of 7.0
percentas well as alternate discountrates of6.0 percentand 8.0 percent. Therates of 6.0 percentand 8.0 percentwere selected
since they illustrate the impactofa 1.0 percentincrease ordecrease to the 7.0 percentassumption.

Sensitivity to the Real Rate of Return Assumption

As of June 30, 2019 Real Return Rate Assumptions Real Return Rate

Discount Rate 6.0% 7.0% 8.0%
Inflation 2.5% 2.5% 2.5%
Real Rate of Return 3.5% 4.5% 5.5%
a) Total Normal Cost Rate 20.74% 16.47% 13.28%
b) Accrued Liability $112,733,800,848 $99,528,448,210 $88,580,205,147
c) Market Value of Assets $68,177,143,705 $68,177,143,705 $68,177,143,705
d) Unfunded Accrued Liability/(Surplus) [(b) - (c)] $44,556,657,143 $31,351,304,505 $20,403,061,442
e) Funded Status 60.5% 68.5% 77.0%

Sensitivity to the Price Inflation Assumption

As of June 30, 2019 Inflation Rate Assumptions Inflation Rate

Discount Rate 6.0% 7.0% 8.0%
Inflation 1.5% 2.5% 3.5%
Real Rate of Return 4.5% 4.5% 4.5%
a) Total Normal Cost Rate 17.60% 16.47% 15.01%
b) Accrued Liability $104,646,459,618 $99,528,448,210 $91,713,814,861
c) Market Value of Assets $68,177,143,705 $68,177,143,705 $68,177,143,705
d) Unfunded Accrued Liability/(Surplus) [(b) - (c)] $36,469,315,913 $31,351,304,505 $23,536,671,156
e) Funded Status 65.1% 68.5% 74.3%
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Risk Analysis
Mortality Rate Sensitivity

The following table shows how June 30, 2019 valuation results would differ under two alternate longevity scenarios, namely
assuming rates of mortality are 10% lower or 10% higher than our current mortality assumptions. This type ofanalysis highlights
the impacton the plan ofimproving or worsening mortality over the long-term.

Sensitivity to the Mortality Assumption
10% Lower 10% Higher
As of June 30, 2019 Mortality Rates Assumptions Mortality Rates

a) Total Normal Cost Rate 16.75% 16.47% 16.22%
b) Accrued Liability $101,699,192,970 $99,528,448,210 $97,534,362,499
c) Market Value of Assets $68,177,143,705 $68,177,143,705 $68,177,143,705
d) Unfunded Accrued Liability/(Surplus) [(b) - (c)] $33,522,049,265 $31,351,304,505 $29,357,218,794
e) Funded Status 67.0% 68.5% 69.9%
Maturity Measures

As pension plans mature, they become more sensitive to risks. To understand plan maturity and how it affects the ability ofa
pension plan sponsor to toleraterisk, itis importantto understand how a plan is impacted by investmentreturn volatility, other
economic variables and changes in longevity or other demographicassumptions.

Onemeasure of a plan’s maturity is the ratio ofretiree liability to total liability. A pensionplan in its infancy will have avery low
ratio of retiree liability to total liability. As the plan matures, theratio increases. A mature plan will often have a ratio above 60-65
percent. For both CalPERS and many otherretirement systems in the United States, these ratios have been steadily increasingin
recentyears.

Ratio of Retiree Accrued Liability to Total Accrued Liability

June 30, 2018 June 30, 2019
Liability |Total Accrued Liabilit Liability |Total Accrued Liabilit

Schools Pool 46,733,785,169 92,070,935,513 51% 51,189,058,998 99,528,448,210 51%

Another measure of maturity is the ratio of actives to retirees, also called the SupportRatio. A pensionplan in its infancy willhave
a very high ratio of active to retired members. As the plan matures, and members retire, the ratio declines. Amature plan will often

have a ratio near or belowone.

Support Ratio

June 30, 2018 June 30, 2019
Number of Actives | Number of Retirees Ratio | Number of Actives | Number of Retirees Ratio

Schools Pool 323,707 233,733 1.38 329,726 241,057 1.37%

Volatility ratios, presented in the following section, are another measure for assessing plan maturity.
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Risk Analysis

Volatility Ratios

The actuarial calculations supplied in this communication are based on number of assumptions aboutlong-term demographicand
economic behavior. Unless these assumptions (e.g.terminations, deaths, disabilities, retirements, salary growth, and investment
return) are exactly realized each year, there will be differences on ayear-to-year basis. The year-to-year differences between
actual experience and the assumptions are called actuarial gains and losses and serve to lower or raise the employer’s rates from
oneyear to the next. Therefore, therates will inevitably fluctuate, especially due to fluctuations in investmentreturns.

Asset Volatility Ratio (AVR)

Shown in the table below is the asset volatility ratio (AVR), which is the ratio of market value of assets to payroll. Plans thathave a
higher AVR produce more volatile employer rates due to investmentreturn. For example, a plan with an AVR of 8 may experience
twice the contribution volatility due to investmentreturn volatility than a plan with an AVR of 4. It should be noted thatthis ratiois a
measure ofthe currentsituation. The AVR is projected to increase over time but generally tends to stabilize as the plan matures.

Liability Volatility Ratio (LVR)

Also shown in the table below is theliability volatilityratio (LVR), which is theratio of accrued liability to payroll. Plans thathave a
higher LVR experience more volatile employer rates due to changes in liability. For example, aplan with an LVR of 12 is expected
to have twice the contribution volatility of a plan with an LVR of 6 when there is a change in liability, such as when thereis a
changein actuarial assumptions. ltshould be noted that this ratio indicates alonger-term potential for contribution volatility, since
the AVR, described above, will tend to move closerto the LVR as the funded status approaches 100%.

Contribution Volatility

without Receivables| Annual Covered Payroll Asset Volatility Ratio Accrued Liability | Liability Volatility Ratio

I ") Y ™Y Y

$68,071,116,951 $14,060,495,460 4.8 $99,528,448,210 71

Maturity Measures History

Ratio of

Retiree Accrued Liability
to Support Liability
Valuation Date| Total Accrued Liabilit: Ratio ili i Volatility Ratio
06/30/2017 50% 1.41 4.7 6.5
06/30/2018 51% 1.38 4.8 6.8
06/30/2019 51% 1.37 4.8 71
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Appendix A — Statement of Actuarial

Methods and Assumptions

Actuarial Data

As stated in the Actuarial Certification, the datawhich serves as the basis for this valuation has been obtained fromthe various
CalPERS databases. We havereviewed the valuation dataand believe that it is reasonable and appropriatein aggregate. We are
unaware of any potential dataissues that would have a material effect on theresults ofthis valuation, exceptthatdata does not
always contain thelatest salary information for former members now in reciprocal systems and does notrecognize the potential
forunusually large salary deviation in certain cases such as elected officials. Therefore, salary information in these cases may not
be accurate. These situations are relatively infrequent, however, and when they do occur, they generally do not have a material
impacton the employer contribution rates.

Actuarial Methods

Actuarial Cost Method

The actuarial cost method used is the Entry Age Normal Cost Method. Under this method, projected benefits are determined for
all members and the associated liabilities are spread in amanner that produces level annual costas a percentage of pay in each
year from the member’'s age ofhire (entry age) to their assumed retirement age on the valuation date. The costallocated to the
currentfiscal year is called the normal cost.

The actuarial accrued liability for active members is then calculated as the portion ofthe total costofthe plan allocated to prior
years. The actuarial accrued liability for members currently receiving benefits and for members entitled to deferred benefits is
equal to the presentvalue ofthe benefits expected to be paid. Normal costs are notapplicable for these members.

Amortization of Unfunded Actuarial Accrued Liability

The excess ofthe total accrued liability over the market value of plan assets is called the unfunded accrued liability (UAL).
Funding requirements are determined by addingthe normal costand an amortization paymenttoward the UAL. The UAL is
amortized as a “level percentage of pay” wherein the amortization paymentincreases each year at an escalation rate equal to the
assumed payroll growth rate. Commencing with the June 30, 2014 valuation, all new gains orlosses are tracked and amortized
over a fixed 30-year period with a 5-year ramp up at the beginningand a 5-year ramp down at the end of the amortization period.
All changes in liability due to plan amendments (other than golden handshakes) are amortized over a 20-year period with no
ramp. Changes in actuarial assumptions, or changes in actuarial methodology are amortized separately over a 20-year period with
a 5-year ramp up at the beginningand a 5-yearramp down at the end of the amortization period. Changes in UAL due to a golden
handshake are amortized over a period of 5 years. A summary ofthe currentpolicy is providedin the table below:

Amortization Period 30 Years 30 Years 20 Years 20 Years 5 Years
Escalation Rate
- Active Plans 2.75% 2.75% 2.75% 2.75% 2.75%
- Inactive Plans 0% 0% 0% 0% 0%
Ramp Up 5 5 5 0 0
Ramp Down 5 5 5 0 0
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Actuarial Methods (continued)

The 5-year ramp up means that the payments in the firstfour years of the amortization period are 20%, 40%, 60% and 80% ofthe
“full” paymentwhich begins in year five. The 5-year ramp down means that the reverse is true in the final four years ofthe
amortization period.

On February 14, 2018, the board adopted a new amortization policy effective with this actuarial valuation (first affecting Schools
Pool plan employer contributionsfor fiscal year 2020-21). The new policy generally accelerates the recognition of new sources of
Unfunded Accrued Liability by amortizing experience gains/losses over 20 years instead of 30 years, determining payments as a
level dollaramountinstead of a level percentage of payroll, and eliminating the 5-year ramps (phase-in and phase-out) for all
amortization bases exceptthe ramp-up forinvestmentgains/losses. The new policy applies only to amortization bases established
on or after June 30, 2019; it does notalter the payments for amortization bases already in existence upon implementation. There
isoneexception to thenew policy forthe School Pool wheretheimpactofthe discountrate change from 7.25% to 7.00% in the
June 30, 2019 valuation was amortized under the old policy.

Exceptions forInconsistencies

An exception to the amortization rules aboveis used whenever their application results in inconsistencies. In these cases, a “fresh
start” approach is used. This means thatthe currentunfunded actuarial liability is projected and amortized over a set number of
years. Forexample, a fresh start is needed in the following situations:

1) When a positive paymentwould berequired on anegative unfunded actuarial liability (or conversely anegative payment
on a positive unfunded actuarial liability); or

2) When there are excess assets, rather than an unfunded liability. In this situation, a 30-year fresh start is used.

It should be noted thatthe actuary may determinethat a fresh start is necessary under other circumstances. In all cases of fresh
start, the period is setby the actuary at what is deemed appropriate; however, the period will notbe greater than 30 years.

Asset Valuation Method

The Actuarial Value of Assets is set equal to the Market Value of Assets. Thedirectrate smoothing technique described under
“Amortization of Unfunded Actuarial Accrued Liability” is used to determine employer contribution rates.

Accounts Receivable

In preparing valuations and settingemployer contribution rates, assetvalues include accounts receivable. The CalPERS Actuarial
Office assumes that all assets are accruing interestatthe actuarially assumed rate. Therefore, the rates depicted assume that all
payments have been made and are accruing interest.

PEPRA Normal Cost Rate Methodology

The Public Employees’ Pension Reform Act 0f 2013 (PEPRA) mandated new benefit formulas and new member contributions for
members hired on or after January 1, 2013, as defined by PEPRA. Different assumptions for PEPRA members are disclosed
below.
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Actuarial Methods (continued)

Purchasing Power Protection Act (PPPA) Method

PPPA benefits are cost-of-living adjustments intended to maintain theindividual’s currentretirementbenefitat 75% of the original
benefit at retirement adjusted for inflation since retirement. The PPPA benefit is paid, ifnecessary, in addition to any other cost-of-
living adjustmentprovided under the terms of the plan. Prior to January 1, 2001, there was a single PPPA pool covering all
CalPERS employers. However, commencingJanuary 1,2001, separate PPPA pools were established. A pool was setup for all
State plans and a separate pool for school employers. The public agencies were removed entirely from PPPA poolingresulting in
each public agency plan paying forits own PPPA benefits. The creation of separate pools effectively eliminates the cross
subsidization between the State, Schools and public agencies.

Forthe Schools Pool, the total annual outlay for PPPA benefits is limited by State statute to earnings ofup to 1.1% of
accumulated member contributions. Ifthis annual outlay is insufficientto provide the PPPA benefits in a given fiscal year, the 75%
maintenance targetwould be proportionately reduced. Since theinception ofthe PPPA benefit program, 1.1% has proved more
than sufficientto provide the 75% maintenance. Under the inflation assumption of2.5% compounded annually, the 1.1% appears
to remain more than sufficientin the foreseeable future.

Internal Revenue Code Section 415
The valuation reflects the limitations on benefits imposed by Internal Revenue Code Section 415. The currentvaluation is based
on the IRC 415(b)dollar limitfor 2019 of $225,000, up from the 2018 limit of $220,000 used in the prior valuation.

Internal Revenue Code Section 401(a)(17)

The valuation reflects the limitations on pensionable compensation imposed by Internal Revenue Code Section 401(a)(17). The
currentvaluation is based on the IRC 401(a)(17) limitfor 2019 of $280,000, up fromthe 2018 limitof $275,000 used in the prior
valuation.
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Actuarial Assumptions

In 2017, CalPERS completed its mostrecent asset liability management study incorporating actuarial assumptions and strategic
asset allocation. In December 2017, the board adopted relatively modestchanges to the asset allocation that reduced the
expected volatility ofreturns. The adopted assetallocation was expected to have a long-term blended return that continued to
supportadiscountrate assumption of7.00%. The board also approved several changes to the demographic assumptions that
more closely aligned with actual experience. These new actuarial assumptions werefirstused in the June 30, 2018 valuation to
set the fiscal year 2019-20 contribution for the state plans.

On December 21, 2016, the board lowered thediscountrate from 7.50% to 7.00% using athree-year phase-in beginning with the
June 30, 2017 actuarial valuations for the Schools Pool. The minimum employer contributionsfor fiscal year 2020-21 determined
in the June 30, 2019 valuation were calculated using adiscountrate of 7.00%. The decisionto reduce the discountrate was
primarily based on reduced capital market assumptions provided by external investment consultants and CalPERS investment
staff. The specific decision adopted by the board reflected recommendationsfrom CalPERS staff and additional inputfrom
employerand employee stakeholder groups. Based on theinvestmentallocation adopted by the board and capital market
assumptions, thereduced discountrate schedule provides a more realistic assumption for the long-terminvestmentreturn ofthe
fund.

Notwithstandingthe board’s decisionto phaseinto a7.00% discountrate, subsequentanalysis ofthe expected investmentreturn
of CalPERS assets or changes to theinvestmentallocation may resultin a further changeto thediscountrate.

For more details and additional rationale for the selection of the actuarial assumptions, please refer to the CalPERS Experience
Study and Review of Actuarial Assumptions reportfrom December 2017 that can be found on the CalPERS website under:
“Forms and Publications”. Click on “View All” and search for Experience Study.

All actuarial assumptions used in this reportrepresent estimates of future experience rather than observations of estimates
inherentin marketdata.
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Economic Assumptions

Discount Rate
The discountrateis 7.00% compoundedannually (netofexpenses)as of June 30, 2019, (reduced from 7.25% in the prior
valuation).

Salary Growth
Annual increases vary by entry age and duration of service. A sample of assumed increases is shown below. Wage inflation
assumption in the valuation year (2.75% for 2019) is added to these factors for total salary growth.

onof | EntyAge |
e | al ol o

0 4.28% 4.19% 3.80%
3 3.54% 3.32% 2.80%
5 2.62% 2.34% 1.80%
10 1.711% 1.54% 1.13%
15 1.52% 1.34% 0.98%
20 1.35% 1.17% 0.86%
25 1.20% 1.03% 0.76%
30 0.87% 0.71% 0.48%

Overall Payroll Growth
The payroll grown rateis 2.75% compounded annually (used in projecting the payroll over which unfunded accrued liability is
amortized). The payroll growth rate was reduced from2.825% in the prior valuation.

Inflation
The inflationrateis 2.5% compounded annually. Theinflation rate was reduced from 2.625 in the prior valuation.

Demographic Assumptions

Post-Retirement Mortality

Rates vary by age, type of retirement, and gender. See samplerates in table below.

— Non-Industrial Disabled Industrial Disabled
Healthy Recipients Not Job-Related Job-Related
50

0.00372 0.00346 0.01183 0.01083 0.00372 0.00346
55 0.00437 0.00410 0.01613 0.01178 0.00437 0.00410
60 0.00671 0.00476 0.02166 0.01404 0.00671 0.00476
65 0.00928 0.00637 0.02733 0.01757 0.01113 0.00765
70 0.01339 0.00926 0.03358 0.02184 0.01607 0.01112
75 0.02316 0.01635 0.04277 0.02969 0.02779 0.01962
80 0.03977 0.03007 0.06272 0.04641 0.04773 0.03609
85 0.07122 0.05418 0.09793 0.07847 0.08547 0.06501
90 0.13044 0.10089 0.14616 0.13220 0.14348 0.11098
95 0.21658 0.17698 0.21658 0.21015 0.21658 0.17698
100 0.32222 0.28151 0.32222 0.32226 0.32222 0.28151
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Demographic Assumptions (continued)

Marital Status

For active members 85% are assumed to be married upon retirement.

Age of Spouse

Itis assumed that female spouses are 3 years younger than male spouses.

Terminated Members
Terminated members who are non-vested are assumed to refund immediately. Terminated members who are vested are
assumed to retire at age 59 for Schools Pool members.

Termination with Refund
Rates vary by entry age and service. See samplerates in the table below.

owationof | Ewyaee |
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5 0.0808 0.0808 0.0634 0.0461 0.0409
6 0.0618 0.0618 0.0482 0.0345 0.0305
7 0.0462 0.0462 0.0359 0.0255 0.0223
8 0.0343 0.0343 0.0266 0.0189 0.0161
9 0.0258 0.0258 0.0200 0.0143 0.0117
10 0.0202 0.0202 0.0157 0.0112 0.0087
14 0.0117 0.0117 0.0087 0.0056 0.0040
15 0.0107 0.0107 0.0077 0.0048 0.0034
19 0.0065 0.0065 0.0043 0.0021 0.0019
20 0.0056 0.0056 0.0037 0.0017 0.0016
24 0.0030 0.0030 0.0020 0.0009 0.0012
25 0.0026 0.0026 0.0018 0.0009 0.0012
29 0.0015 0.0015 0.0012 0.0009 0.0012
30 0.0013 0.0013 0.0011 0.0009 0.0012
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Demographic Assumptions (continued)

Termination with Vested Deferred Benefits
Rates vary by entry age and service. See samplerates in the table below.

owatonof | Ewyae |
sice |l ] wl sl 4

5 0.0405 0.0405 0.0346 0.0288 0.0264
6 0.0404 0.0404 0.0343 0.0281 0.0261
7 0.0395 0.0395 0.0333 0.0272 0.0253
8 0.0377 0.0377 0.0319 0.0261 0.0241
9 0.0353 0.0353 0.0301 0.0249 0.0227
10 0.0324 0.0324 0.0280 0.0235 0.0211
14 0.0219 0.0219 0.0196 0.0172 0.0141
15 0.0202 0.0202 0.0179 0.0155 0.0126
19 0.0154 0.0154 0.0125 0.0095 0.0057
20 0.0144 0.0144 0.0114 0.0083 0.0042
24 0.0102 0.0102 0.0059 0.0017 0.0008
25 0.0091 0.0091 0.0046 — =
29 0.0029 0.0029 0.0015 — =
30 0.0015 0.0015 0.0007 — —

e When a member is eligible to retire, the termination with vested benefits probability is setto zero.

o  After termination with vested benefits, a miscellaneous member is assumed to retire at age 59 and a safety member at age
54.

Non-Industrial (Not Job-Related) Death and Disability

Rates vary by age and gender. See sample rates in the table below.

Non-Industrial Death Non-Industrial Disability
Not Job-Related Not Job-Related

Attained Age

20 0.00022 0.00007 0.00010 0.00011
25 0.00029 0.00011 0.00010 0.00011
30 0.00038 0.00016 0.00011 0.00016
35 0.00049 0.00027 0.00053 0.00043
40 0.00064 0.00037 0.00119 0.00081
45 0.00080 0.00054 0.00195 0.00168
50 0.00116 0.00079 0.00261 0.00224
55 0.00172 0.00120 0.00246 0.00180
60 0.00255 0.00166 0.00221 0.00109
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Demographic Assumptions (continued)

Service Retirement - Classic Members
Rates vary by age and service. See samplerates in the table below.

pee | sl ] sl xl ]  x

50 0.0040 0.0070 0.0110 0.0120 0.0130 0.0150 0.0180
52 0.0050 0.0100 0.0140 0.0160 0.0180 0.0210 0.0240
54 0.0080 0.0170 0.0230 0.0270 0.0310 0.0340 0.0400
56 0.0190 0.0370 0.0530 0.0620 0.0690 0.0780 0.0910
58 0.0220 0.0450 0.0620 0.0740 0.0820 0.0920 0.1080
60 0.0330 0.0660 0.0920 0.1090 0.1210 0.1350 0.1580
62 0.0660 0.1310 0.1840 0.2180 0.2420 0.2710 0.3180
65 0.0800 0.1580 0.2210 0.2610 0.2910 0.3260 0.3830
70 0.0710 0.1400 0.1960 0.2310 0.2580 0.2890 0.3380
75 0.0670 0.1320 0.1840 0.2180 0.2430 0.2720 0.3200

Service Retirement - PEPRA Members
Rates vary by age and service. See samplerates in the table below.

pge sl sl al  al W] g

50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
52 0.0040 0.0070 0.0100 0.0110 0.0130 0.0150 0.0170
54 0.0050 0.0110 0.0150 0.0180 0.0200 0.0220 0.0260
56 0.0130 0.0260 0.0370 0.0430 0.0480 0.0550 0.0640
58 0.0170 0.0340 0.0470 0.0560 0.0620 0.0690 0.0810
60 0.0260 0.0530 0.0740 0.0870 0.0970 0.1080 0.1260
62 0.0530 0.1050 0.1470 0.1740 0.1940 0.2170 0.2540
65 0.0720 0.1420 0.1990 0.2350 0.2620 0.2930 0.3450
70 0.0710 0.1400 0.1960 0.2310 0.2580 0.2890 0.3380
75 0.0670 0.1320 0.1840 0.2180 0.2430 0.2720 0.3200

Miscellaneous Loading Factors

Credit for Unused Sick Leave
Total years ofserviceisincreased by 1% for plans with the Creditfor Unused Sick Leave provision.

Norris Decision (Best Factors)

Projected benefit amounts for employees hired priorto July 1, 1982 increased to reflectthe use of “Best Factors” in the calculation
of optional benefitforms. Thisis dueto a 1983 Supreme Courtdecision, known as the Norris Decision, which required males and
females to be treated equally in the determination of benefitamounts. Consequently, anyone already employed atthat time is
given the best possible conversion factor when optional benefits are determined. No loadingis necessary foremployees hired
after July 1, 1982.
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Provisions

The followingis adescription ofthe principal plan provisions used in calculating costs and liabilities. Many ofthe statements in this
summary are general in nature but are intended to provide an easy to understand summary of the Public Employees’ Retirement
Law. Thelaw itself governsin all situations.

Service Retirement

Eligibility

A classic CalPERS school member becomes eligible for Service Retirement upon attainmentofage 50 with at least 5 years of
credited service (total service across all CalPERS employers, and with certain other Retirement Systems with which CalPERS has
reciprocityagreements). PEPRA school members become eligible for Service Retirement upon attainmentofage 52 with at least
5 years of service.

Benefit
The Service Retirement benefit is a monthly allowance equal to the product of the benefit factor, years of service, and final
compensation.

e The benefitfactor for classic members comes from the 2% at 55 benefit factor table. New PEPRA members hired on or

after January 1, 2013 are subject to the 2% at 62 benefit factor table. The factor depends on the member’s age at
retirement. Listed below are the factors for retirement at whole year ages:

Retirement Age 2% @ 55 Factor 2% @ 62 Factor

50 1.100% N/A
51 1.280% N/A
52 1.460% 1.000%
53 1.640% 1.100%
54 1.820% 1.200%
55 2.000% 1.300%
59 2.064% 1.400%
57 2.126% 1.500%
58 2.188% 1.600%
59 2.250% 1.700%
60 2.314% 1.800%
61 2.376% 1.900%
62 2.438% 2.000%
63 2.500% 2.100%
64 2.500% 2.200%
65 2.500% 2.300%
66 2.500% 2.400%
67 & Up 2.500% 2.500%

e The years of serviceis theamount credited by CalPERS to a member whilehe orsheis employed in this group (orfor
otherperiods thatarerecognized under the employer’s contract with CalPERS). Fora member who has earned service
with multiple CalPERS employers, the benefitfrom each employer is calculated separately according to each employer’s
contract, and then added together for the total allowance. Any unused sick leave accumulated at the time of retirement
will be converted to credited service atthe rate of 0.004 years of service for each day of sick leave.
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Service Retirement (continued)

e The final compensation is the monthly average ofthe member’s highest 12 consecutive months’full-time equivalent
monthly pay (no matter which CalPERS employer paid this compensation). For new PEPRA members hired after
January 1, 2013 final compensation is based on the monthly average ofthe member’s highest36 consecutive months’
full-time equivalentmonthly pay. PEPRA members have a cap on the annual salary that can be used to calculatefinal
compensationfor all new members based on the Social Security Contribution and Benefit Base. For employees that
participate in Social Security this cap is $124,180 for 2019 and for those employees thatdo notparticipate in social
security the cap for 2019 is $149,016. Adjustments to the caps are permitted annually based on changes to the CPI for
All Urban Consumers.

e Theemployeesin this plan may or may notbe covered by Social Security. For employees with service priorto January
1, 2001 covered by Social Security, the final compensationis offset by $133.33 (or by one-thirdif, the final compensation
is less than $400). For PEPRA members, the final compensation is not offset.

e The Service Retirement benefitis notcapped.

Vested Deferred Retirement

Eligibility for Deferred Status

A CalPERS member becomes eligible for a deferred vested retirementbenefit when he or sheleaves employment, keeps his or
her contribution accountbalance on depositwith CalPERS, and has earned at least 5 years of credited service (total service
across all CalPERS employers, and with certain other Retirement Systems with which CalPERS has reciprocity agreements).

Eligibility to Start Receiving Benefits

The CalPERS classic member becomes eligible to receive the deferred retirement benefit upon satisfying the eligibility
requirements for Deferred Status and upon attainmentofage 50. PEPRA school members become eligible to receive the deferred
retirement benefit upon satisfying the eligibility requirements for Deferred Status and upon attainmentofage 52.

Benefit

The vested deferred retirement benefitis the same as the Service Retirement benefit, where the benefit factoris based on the
member’s age at allowance commencement. For members who have earned service with multiple CalPERS employers, the
benefit from each employer is calculated separately according to each employer’s contract, and then added together for the total
allowance.

Non-Industrial (Non-Job Related) Disability Retirement

Eligibility

A CalPERS member is eligible for Non-Industrial Disability Retirementifhe or she becomes disabled and has at least 5 years of
credited service (total service across all PERS employers, and with certain other Retirement Systems with which PERS has
reciprocityagreements). Thereis no special age requirement. Disabled means the member is unable to performhis or herjob
because ofan illness orinjurywhichis expected to be permanentorto last indefinitely. Theillness orinjury does nothave to be
jobrelated. A CalPERS member must be actively working with any CalPERS employer at the time of disability in order to be
eligible for this benefit.

Benefit
The Non-Industrial Disability Retirementbenefitis a monthly allowance equal to 1.8% of final compensation, multiplied by service,
which is determined as follows:
e service is CalPERS credited service, for members with less than 10 years of service or greater than 18.518 years of
service;or
e service is CalPERS credited service plus the additional number of years that the member would have worked until age

60, for members with at least 10 years but notmorethan 18.518 years of service. The maximum benefit in this caseis 33
1/3% ofFinal Compensation.
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Non-Industrial (Non-Job Related) Disability Retirement (continued)

Members who are eligible for a larger service retirement benefit may chooseto receive thatbenefit in lieu of a disability benefit.
Members eligible to retire, and who have attained the normal retirementage determined by their service retirement benefit
formula, will receive the same dollaramountfor disability retirement as that payable for service retirement. For members who
have earned service with multiple CalPERS employers, the bengfit attributed to each employeris the total disability allowance
multiplied by theratio of service with a particular employer to the total CalPERS service.

Post-Retirement Death Benefit

Lump Sum Payment
Upon the death of a retiree, a one-time lump sum payment of $2,000 will be made to the retiree’s designated survivor(s), orto the
retiree’s estate.

Form of Payment for Retirement Allowance

Generally, theretirement allowance is paid to theretiree in the form of an annuity foras long as heorshe is alive. The retiree may
chooseto provideforaportionofhis or herallowance to be paid to any designated beneficiary after the retiree’s death. CalPERS
provides for avariety of such benefit options, which theretiree pays for by taking a reduction in his or herretirementallowance.
Such reduction takes into accountthe amountto be provided to the beneficiary and the probable duration of payments (based on
the ages of the member and beneficiary) made subsequent to the member’s death.

Forretirement allowances with respectto service earned by employmentin this group, 25% ofthe retirement allowance will
automatically be continued to certain statutory beneficiaries uponthe death ofthe retiree, without a reduction in theretiree’s
allowance (50% for service not covered by Social Security). This additional benefitis often referred to as postretirementsurvivor
allowance (PRSA) or simply as survivor continuance.

In other words, 25% of the allowance (or 50% for service notcovered by Social Security), the continuance portion, is paid to the
retiree foras long as heor she is alive, and that same amountis continued to theretiree’s spouse (orifno eligible spouse, to
unmarried children until they attain age 18; or, if no eligible children, to a qualifying dependentparent) for therestofhis or her
lifetime. This benefitwill notbe discontinued inthe eventthe spouseremarries.

The remaining 75% ofthe retirement allowance (or 50% for service notcovered by Social Security), which may be referred to as
the option portion of the benefit, is paid to theretiree as an annuity foras long as heorsheis alive. Or, the retiree may chooseto
provide for some ofthis option portion to be paid to any designated beneficiary after the retiree’s death. Benefit options applicable
to the option portion are the same as those offered with the standard form. Thereduction is calculated in the same manner but is
applied only to the option portion.

Pre-RetirementDeath Benefits

Basic Death Benefit

Eligibility

An employee’s beneficiary (or estate) may receive the Basic Death benefit if the member dies while actively employed. A
CalPERS member who is no longer actively employed with any CalPERS employeris noteligible for this benefit. A member’s
survivor who is eligible for any other pre-retirement death benefitdescribed below may choose to receive thatdeath benefit
instead ofthis Basic Death benefit.

Benefit

The Basic Death Benefitis a lump sum in the amountof the member’'s accumulated contributions, whereinterestis currently
credited at 7.00% per year. In addition, alump sum in the amount of six months'salary is paid. For purposes ofthis benefit,one
month's salary is defined as the member's average monthly full-time rate of compensation duringthe 12months preceding death.
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Pre-Retirement Death Benefits (continued)

1957 Survivor Benefit

Eligibility

An employee’s eligible survivor(s) may receive the 1957 Survivor benefit ifthe member dies while actively employed, has attained
at leastage 50 for classic members and age 52 for PEPRA school members, and has at least five years of credited service (total
service across all CalPERS employers and with certain other Retirement Systems with which CalPERS has reciprocity
agreements). A CalPERS member who is no longer actively employed with any CalPERS employeris noteligible for this benefit.
An eligible survivor means the surviving spouse to whomthe member was married at least one year before death or, if there is no
eligible spouse, to the member's unmarried childrenunder age 18. A member’s survivor may choose this benefitin lieuofthe
Basic Death benefit orthe Special Death benefit.

Benefit

The 1957 Survivor benefitis a monthly allowance equal to one-half ofthe unmodified Service Retirement benefit that the member
would have been entitled to receive if the member had retired on the date ofhis or her death. If the benefit is payable to the
spouse, the benefit is discontinued uponthe death ofthe spouse. If the benefit is payable to a dependent child, the benefit will be
discontinued upondeath or attainmentofage 18, unless thechild is disabled. Thereis aguarantee that the total amountpaid will
at least equal the Basic Death benefit.

Cost-of-Living Adjustments

Retirement and survivor allowances are adjusted each year in May for cost of living, beginning the second calendar year after the
year of retirement. The standard cost-of-living adjustment (COLA) is 2%. Annual adjustments are calculated by first determining
the lesserof 1) 2% compounded fromthe end ofthe year of retirement or 2) actual rate ofinflation. Theresulting increaseis
divided by the total increase provided in prioryears. For any particular year, the COLA adjustment may be less than 2% (when the
rate ofinflation is low), may be greater than the rate of inflation (whentherate ofinflation is low after several years ofhigh
inflation) or may even be greater than 2% (when inflation is high after several years of low inflation).

Purchasing Power Protection Allowance (PPPA)

Retirement and survivor allowances are protected againstinflation by PPPA. PPPA benefits are cost-of-living adjustmentsthatare
intended to maintain an individual’s allowance at 75% ofthe initial allowance atretirement adjusted for inflation since retirement.
The PPPA benefit will be coordinated with other cost-of-living adjustments provided under the plan. The total annual outlay for
PPPA is limited to 1.1% of accumulated member contributions. Ifthis amountof member contributions were insufficientto provide
for PPPA payments, the 75% target would be proportionatelyreduced.

Employee Contributions

Each employee contributes toward his or herretirementbased upon one ofthe following schedules. The employer may choose to
“pick-up” these contributionsfor the employees.

The contribution scheduleis as follows:

The percentage contributed below the monthly compensation breakpointis 0%. The monthly compensation breakpointis
$0. The percentage contributed above the monthly compensation breakpointis 7% for both classic and PEPRA
members.

Refund of Employee Contributions

If the member’s service with theemployer ends, and ifthe member does not satisfy the eligibility conditions for any ofthe
retirement benefits above, the member may elect to receive a refund ofhis or her employee contributions, which are credited
annually with 6% interest.

1959 Survivor Benefits Program

Forthese benefits, please refer to the 1959 Survivor Report.
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Source of the Participant Data

The data was extracted from various databases within CalPERS and placed in adata warehouse by a series of extract programs.
Included in this datais:

e Individual member and beneficiary information,

e Employmentand payroll information,

e Accumulated contributions with interest,

e Service information,

e Benefit paymentinformation,

e Information aboutthe various organizations which contract with CalPERS, and

e Detailed information aboutthe plan provisionsapplicable to each group of members.

Data Validation Test and Adjustments

Oncethe information is extracted from the various computer systems into the data warehouse, update queries are then run
againstthis datato correctfor flaws found in thedata. This partof the process isintendedto validate the participantdata for all
CalPERS plans. Itis notspecific to the Schools Pool.

Checks on thedata included:
e Areconciliationofthe membership ofthe plans,
e Comparisonsofvarious member statistics (average attained age, average entry age, average salary, etc.) forthe plan
with those fromthe prior valuation,
e Pension amounts for each retiree and beneficiary receiving payments were compared with the pensionamounts fromthe
prior valuation,

e Checksforinvalid ages and dates, and

e Reasonableness checks on various key dataelements such as service and salary.

As the result ofthe tests on the data, number ofadjustments were determined to be necessary. Theseincluded:
e Dates ofhireand dates of entry were adjusted where necessary to be consistentwith the servicefields, the date of birth
and each other, and

e The annual earnings rate for mostschool members were overwritten with the annualized earnings based on their yearly
contributions.

Data Statement

The data does notcontaininformation aboutreciprocal systems and hence salary information for terminated participants covered
by reciprocal systems may notbe up to date. This situation is notexpected to have a material impacton the employer contribution
rates sincethetotal presentvalue for all terminated participants represents less than 2.5% of the present value of benefits for all
members.

We are unaware ofany other data issues that would have a material effect on the results of this valuation. Itis our opinion that,
after the adjustments noted above, the participant data was sufficientand reliable for the purposes ofthe valuation
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Reconciliation of Participants

| actvel Transferl Torminated| __Receiving| __Total

As of June 30, 2018 323,707 19,666 183,033 233,733 760,139
Retirements (9,783) (1,023) (1,639) 12,425 (20)
Industrial Disabilities (3) (36) (7) 48 2
Ordinary Disabilities (112) (17) (56) 203 18
Deaths! (392) (25) (233) (7,562) (8,212)
New Survivors - - - 1,957 1,957
Non-Vested Terminations? (15,064) (569) 15,633 0 0
Vested Terminations (4,291) (447) 4,740 (2) 0
Refunds of Contributions (1,944) (108) (4,147) 0 (6,199)
Transfers (1,271) 2,375 (1,082) (22) 0
Redeposits/Rehires 4,449 (271) (4,136) (42) 0
First Year in Status 34,186 158 2,588 0 36,932
Data Corrections? 244 191 14 319 768
As of June 30, 2019 329,726 19,894 194,708 241,057 785,385

(1) Includes both deaths without survivors and deaths with survivors receiving a benefit
(2) Includes non-vested terminated participants with employee contributions left in the plan.
(3) May include the combining of data records into a single record.
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Active Members

Distribution of Active Members bi Ai e and Service
15-24

Years of Service at Valuation Date
T Y T T 1 ™

12,097 46 - - - - 12,143 $320,584,636
25 .99 27,840 2,026 30 - - - 29,896 953,171,213
30-34 23,825 7,126 1,940 34 - - 32,925 1,266,321,096
35.39 19,921 7,830 6,097 1,862 58 3 35,771 1,548,858,442
40-44 17,398 7,246 6,670 4,629 1,454 37 37,434 1,682,422, 760
45 -49 16,354 8,187 7,199 5,596 3,261 853 41,450 1,873,613,255
50 -54 13,930 8,971 8,453 6,622 4,248 3,233 45,457 2,091,256, 731
55 - 59 10,864 8,512 9,315 7,836 4,987 5,066 46,580 2,181,975,219
60 - 64 6,124 5,605 6,761 6,134 4,131 3,861 32,616 1,498,624,496
65 and over 2,997 2,868 3,243 2,692 1,856 1,798 15,454 643,667,612
Total 151,350 58,417 49,708 35,405 19,995 14,851 329,726 $14,060,495,460

Counts are of unique membersincluded in the valuation. Multiple records may exist for members with service in more than one benefit group. This does not resultin
double counting liabilities.

Distribution of Average Annual Salaries by Age and Service

Years of Service at Valuation Date

atainednge | 0.l 5.l 101 1s.9]  20.28] _ 25¢| Average Salar
$0 $0 $0

15-24 $26,330 $44,906 %0 $26,401
25-29 30,906 44,953 56,113 0 0 0 31,883
30-34 34,811 46,039 54,966 65,554 0 0 38,461
3539 35,860 47,388 55,835 63,427 77,743 138,205 43,299
40-44 34,437 44,858 54,552 63,072 68,416 79,856 44,944
45 -49 33,008 42,418 52,102 59,344 66,542 71,376 45,202
50 - 54 32,374 39,733 47,806 56,550 64,786 71,154 46,005
55 - 59 32,071 37,423 45,386 54,257 62,325 70,326 46,844
60 - 64 31,166 35,892 43,675 51,623 58,763 65,241 45,948
65 and over 25,450 31,723 41,392 49,025 54,775 60,369 41,651
Average $32,571 $41,627 $49.169 $56,281 $62.586 $68,076 $42.643
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Transferredand Terminated Participants

Distribution by Age and Service — Transfers to Other CalPERS Plans
Years of Service at Valuation Date =-
Average
Total Salar:

Atainedage | 0.4l 5.0l o.tal 5.0l ] o

15 -24 149 0 0 0 0 0 149 $42,763
25-29 1,039 28 0 0 0 0 1,067 48,762
30-34 1,874 147 16 0 0 0 2,037 50,312
35-39 2,236 284 71 8 0 0 2,599 62,118
40 -44 2,292 385 122 38 2 0 2,839 76,696
45 -49 2,244 434 157 53 12 2 2,902 86,095
50 - 54 2,048 458 183 68 22 6 2,785 84,127
55 -59 1,958 510 198 74 27 10 2,777 80,558
60 - 64 1,345 315 122 38 14 3 1,837 76,141
65 and over 662 157 59 20 3 1 902 67,498
Total 15,847 2,718 928 299 80 22 19,894 $72,820

Counts are of unique membersincluded in the valuation. Multiple records may exist for members with service in more than one benefit group. This does not resultin
double counting liabilities.

Distribution by A

ge and Service — Terminated Participants with Funds on Deposit
Years of Service at Valuation Date -
Average
AttainedAge | 0.4 s5.9] 1014 15-19]  202e|  2s Salar

15 -24 4,119 3 4,122 $30,414
25-29 17,131 128 3 - - - 17,262 31,872
30-34 23,418 1,260 71 - - - 24,749 33,109
35-39 25,191 2,509 445 49 - - 28,194 34,823
40 -44 21,518 2,460 796 189 16 1 24,980 38,717
45-49 19,205 2,597 915 315 7 " 23,120 39,830
50 - 54 17,108 2,799 1,047 421 128 58 21,561 40,214
55 -59 16,687 2,839 1,033 340 120 68 21,087 39,092
60 - 64 13,798 2,136 647 220 80 66 16,947 38,176
65 and over 11,018 1,130 325 116 58 39 12,686 35,553
Total 169,193 17,861 5,282 1,650 479 243 194,708 $36,743

Counts are of uniqgue members included in the valuation. Multiple records may exist for members with service in more than one benefit group. This does notresultin
double counting liabilities.
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Retired Members and Beneficiaries

Number of Retirees and Beneficiaries - by Age and Retire

_ Non-Industrial Industrial | Non-Industrial

Attained Age Retirement Disabilit; Disabilit Death
- - 3

ment Type
Industrial Death After -
Death Retirement Total
1 204 208

Under 30 -

30-34 - 3 4 - - 160 167
35-39 - 26 17 2 - 208 253
40 -44 - 94 45 2 - 250 391
45 -49 - 245 52 14 - 328 639
50 - 54 1,264 692 96 41 - 542 2,635
55 - 59 9,934 1,348 139 94 3 974 12,492
60 - 64 29,140 1,879 175 180 3 1,567 32,944
65-74 47,939 2,060 188 197 - 2,478 52,862
70-74 44,577 1,800 141 161 3 3,413 50,095
75-79 29,586 1,475 84 114 1 3,724 34,984
80 -84 19,718 928 23 68 3 3,971 24,711
85 and over 20,858 743 15 50 2 7,008 28,676
Total 203,016 11,293 979 926 16 24,827 241,057

Counts are of unique members included in the valuation. Multiple records may exist for members with service in more than one benefit group. This does notresultin
double counting liabilities.

Annual Allowance Amounts for Retirees and Beneficiaries - by Age and Retirement Type

Annual Amounts Including PPPA Payments

_ Non-Industrial Industrial | Non-Industrial - Death After -

Attained Age Retireme Disabili Disabili Death [Industrial Death Retirement Total
$0 $0 4

nt
Under 30 $0 $13,537 $ $1,074,162 $1,087,703
30-34 0 11,041 2,409 0 0 882,303 895,753
35-39 0 277,246 3,753 19,731 0 1,550,778 1,851,508
40 -44 0 987,110 36,991 16,662 0 2,161,368 3,202,131
45 -49 0 2,945,068 47,421 130,926 0 3,039,486 6,162,901
50 - 54 11,963,526 8,685,496 166,432 366,886 0 4,999,714 26,182,054
55 -59 193,364,572 16,761,562 297,479 998,461 1,362 10,312,194 221,735,630
60 - 64 648,369,733 24,515,058 356,211 1,964,671 4,342 19,723,501 694,933,517
65 - 69 1,029,265,095 26,244,496 544,099 1,708,147 0 31,081,466  1,088,843,303
70 -74 911,577,854 22,242,734 422,202 1,471,068 4,981 44,287,088 980,005,927
75-79 564,730,187 17,324,877 298,506 914,157 148 46,405,094 629,672,969
80 -84 327,829,901 9,797,926 30,409 513,869 4,586 45,522,844 383,699,535
85 and over 281,429,669 6,923,317 141,027 407,548 138 71,131,460 360,033,159
Total $3,968,530,538  $136,715,931 $2,346,939 $8,525,663 $15,561  $282,171,458 $4,398,306,090
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Retired Members and Beneficiaries (continued)

Number of Retirees and Beneficiaries - by Years Retired and Retirement Type

- Non-Industrial Industrial INon-Industrial Death After -

Years Retired Retirement Disabilit; Disabili Death Death Retirement Total
203

Under 5 Years 58,545 1,126 267 ; 8,810 68,951
5-9 48,025 1,755 181 212 2 6,233 56,408
10-14 35,870 1,626 162 212 1 4,181 42,052
15-19 27,667 2,291 168 131 1 2,688 32,946
20 -24 15,804 2,153 102 49 2 1,500 19,610
25-29 9,953 1,341 78 29 2 867 12,270
30 and over 7,152 1,001 85 2 8 548 8,820
Total 203,016 11,203 979 926 16 24,827 241,057

Counts of members do not include alternate payees receiving benefits while the member is still working. Multiple records may exist formembers with servicein more
than one benefit group. This does not result in double counting liabilities.

Average Monthly Allowance Amounts for Retirees and Beneficiaries - by Years Retired and
Retirement Type

Allowance Amounts Including PPPA Payments

Service | Non-Industrial Industrial | Non-Industrial Industrial Death After
Years Retired Retirement Disabilit; Disabilit Death Death Retirement Total
$0

Under 5 Years $1,339,157,004 $14,897,209 $489,864 $2,745,050 $110,256,749  $1,467,545,876

5-9 993,821,513 23,243,140 662,614 2,014,979 884 73,295,396 1,093,038,526
10 - 14 704,735,721 21,453,033 428,521 1,981,334 575 46,273,604 774,872,788
15-19 531,917,344 30,306,112 445,797 999,329 316 27,280,133 590,949,031
20-24 212,580,224 24,117,920 96,579 346,498 6,292 13,783,803 250,931,316
25-29 126,963,314 14,558,699 180,209 224,004 3,727 7,384,840 149,314,793
30 and over 59,355,419 8,139,818 43,355 214,469 3,767 3,896,932 71,653,760
Total $3,968,530,539  $136,715,931 $2,346,939 $8,525,663 $15,561 $282,171,457  $4,398,306,090
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Retired Members and Beneficiaries (continued)

Number Counts and Benefits - by Year of Retirement

2019* 7,403 $154,294,999 $20,842
2018 14,499 312,763,640 21,571
2017 14,845 332,832,759 22,421
2016 12,863 268,095,913 20,842
2015 12,723 256,630,209 20,171
2014 11,743 228,425,177 19,452
2013 11,255 208,370,458 18,514
2012 11,262 211,879,396 18,814
2011 10,873 207,426,257 19,077
2010 11,445 230,910,937 20,176
2009 10,373 212,096,718 20,447
2008 8,540 166,898,356 19,543
2007 8,150 154,114,521 18,910
2006 8,291 148,169,439 17,871
2005 8,297 147,384,109 17,764
2004 8,416 151,737,158 18,030
2003 8,517 163,398,286 19,185
2002 6,534 122,771,056 18,790
2001 5,706 105,080,295 18,416
2000 6,784 119,116,329 17,558
1999 3,851 48,894,076 12,696
1998 4,514 59,512,631 13,184
1997 3,966 49,593,731 12,505
1996 3,688 46,191,552 12,525
1995 3,609 45,518,528 12,613
1994 3,185 40,259,565 12,640
1993 2,966 38,751,745 13,065
1992 2,710 34,890,235 12,875
1991 2,313 28,497,153 12,320
1990 and earlier 11,736 103,800,862 8,845
Total 241,057 $4,398,306,090 $18,246

* The numbers for 2019 are for the first 6 months of the calendar year only.
Counts of members do not include alternate payees receiving benefits while the member is still working. Multiple records may exist formembers with servicein more
than one benefit group. This does not result in double counting liabilities.
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Information

Normal Cost Chart

The normal costis determined usingthe Entry Age Costmethod. Some importantfeatures of this method are that the costs are
dependentuponamember’s entry age in the plan and benefitlevel of the plan. In general, the lower the entry age the lower the

total normal cost. Note that future costs may vary as the entry age of the members change. FAC means Final Average
Compensation.

Total Normal Cost Contribution! Breakpoints Member Rate Normal Cost
Schools 2% @ 62 — 3 Year FAC 14.86% 7.00% 7.00% 7.86%

Schools 2% @ 55 — 1 Year FAC 17.38% 7.00% - 7.00% 10.38%

(1) Employee contribution rates are based on rates in effect at the valuation date.

Development of PEPRA Member Contribution Rates

The table below shows the determination ofthe Member contribution rate based on 50% of the Total Normal Coston June 30,
2019.

Assembly Bill (AB) 340 created PEPRA that implemented new benefit formulas and a final compensation period as well as new
contribution requirements for new employees. In accordance with Section Code 7522.30(b), “new members ... shall have an initial
contributionrate of at least 50% of the normal costrate.” The normal costforthe plan is dependenton the benefitlevels, actuarial
assumptions and demographics of the plan particularly the entry age into the plan. Should the total normal costofthe plan
changeby one% or more fromthe base total normal costestablished for the plan, the new member rate shall be 50% ofthe new
normal costrounded to the nearest quarter percent.

_ Basis for Current Rate Effective July 1, 2020

Cost! Member Rate Cost? Change | Change Needed Member Rate

Schools 14.07% 7.00% 14.86% 0.79% 7.00%

(1) As of June 30, 2017, valuation date
(2) As of June 30, 2019, valuation date
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Terms

Accrued Liability: (also called Actuarial Accrued Liability or Entry Age Normal Accrued Liability) The total dollars needed as of
the valuation date to fund all benefits earned in the past for current members.

Actuarial Assumptions: Assumptions made about certain events that will affect pension costs. Assumptionsgenerally can be
broken down into two categories: demographic and economic. Demographic assumptionsinclude such things as mortality,
disability and retirementrates. Economic assumptions include discount rate, salary growth and inflation.

Actuarial Methods: Procedures employed by actuaries to achieve certain funding goals ofapension plan. Actuarial methods
include funding method, setting thelength oftime to fund the Accrued Liability and determining the Value of Assets.

Actuarial Valuation: The determination, as ofa valuation date ofthe Normal Cost, Accrued liability, and related actuarial present
values fora pension plan. These valuations are performed annuallyor when an employer is contemplatinga change to their plan
provisions.

Amortization Bases: Separate paymentschedules for different portions ofthe Unfunded Liability. The total Unfunded Liability of
a plan can be segregated by "cause,” creating “bases” and each such base will be separately amortized and paid forovera
specific period. However, all bases are amortized using investmentand payroll assumptions fromthe currentvaluation. This can
be likened to ahome having afirstmortgage of 24 years remaining payments and asecond mortgage thathas 10 years
remaining payments. Each base or each mortgage note has its own terms (paymentperiod, principal, etc.)

Generally, in an actuarial valuation, the separate bases consistofchanges in unfunded liability due to contractamendments,
actuarial assumption changes, actuarial methodology changes, and/or gains and losses. Amortization methodologyis determined
by board policy.

Amortization Period: The number ofyears required to pay offan Amortization Base.

Classic Member (under PEPRA): A classic member is a member who joined CalPERS priorto January 1, 2013 and who is not
defined as a new member under PEPRA. (See definition of new member below)

Discount Rate Assumption: The actuarial assumption thatwas called “investmentreturn” in earlier CalPERS reports or
“actuarial interestrate” in Section 20014 ofthe California Public Employees’ Retirement Law (PERL).

Entry Age: The earliestage at which a plan member begins to accrue benefits under a defined benefit pension Plan or risk pool.
In mostcases, thisis the same as the date of hire.
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Entry Age Normal Cost Method: An actuarial cost method designed to fund a member's total plan benefit over the course of his
orher career. This method is designed to yield arate expressed as a level percentage of payroll.

(Theassumed retirement age less the entry age is the amountof time required to fund a member’s total benefit. Generally, the
older a member on thedate of hire, the greater the entry age normal cost. This is mainly because there is less time to earn
investmentincome to fund the future benefits.)

Fresh Start: A Fresh Start is when multiple amortization bases are collapsedto one base and amortized togetherovera new
funding period.

Funded Status: A measure ofhow well funded, orhow "on track" a plan orrisk pool is with respect to assets versus accrued
liabilities. Aratio greater than 100% means the plan orrisk poolhas more assets than liabilities and aratio less than 100% means
liabilities are greater than assets.

GASB 68: Statement No. 68 ofthe Governmental Accounting Standards Board. The accounting standard governing a state or
local governmental employer’s accounting and financial reporting for pensions. GASB 68 replaces GASB 27 effective the first
fiscal year beginning after June 15, 2014.

New Member (under PEPRA): A new member includes an individual who becomes a member of a public retirementsystem for
the firsttime on or after January 1, 2013, and who was nota member of another public retirementsystem prior to thatdate, and
who is notsubject to reciprocity with another publicretirementsystem.

Normal Cost: The annual costofservice accrual for the upcoming fiscal year for active employees. The normal costshould be
viewed as the long-term contribution rate.

Pension Actuary: A business professional thatis authorized by the Society of Actuaries, and the American Academy of Actuaries
to performthe calculations necessaryto properly fund apension plan.

PEPRA: The California Public Employees’ Pension Reform Act of 2013

Present Value of Benefits (PVB): The total dollars needed as of the valuation date to fund all benefits earned in the pastor
expected to be earned in the future for current members.

Unfunded Liability (UAL): When a plan orpool's Value of Assets is less than its Accrued Liability, the differenceis theplan or
pool’s Unfunded Liability. If the Unfunded Liability is positive, the plan or poolwill have to pay contributions exceeding the Normal
Cost.
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Actuarial Office
P.O. Box 942709 Sacramento, CA 94229-2709
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